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1 FITS &1&7?
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Tx—<v b (BR) THho, mINIREREBRD T — X % LT 572 DITER SN T 4 —
<%y Mo ERICHRIR S v, BUETIX, (RIRART MLOT— &, XERELHID A
RYNTF—=&R, RXARZOTEZPDZRT —R), REDKXNETHbNE @Y DT —
REPADBNHAD T +—< v MMZiR>TW5, TAU (International Astronomical Union =
FEBR R E#A) D Division B Bl F D commissionB2 {2 Data Representation Working
Group(DRWG) #3354, £ Z D FITS Special Expert Group (FITS SEG) 737 * —
“v MERNOEREZ TS FETHD, ZORKTE [BEMNE] ORXEHET +—< v b
LEZD (BELEOESME) . BRI FITS 7 7 A VOHFEIFIRO L 51272 >TW05,

1.1 FITS 7 71 ILDtEE

FITS X EED L B0 R B 7 +—~< v b TRV, KX TIIRENT—X &y
N, BT, T —H AT (BM) %, HS5YBBET FITS 7 7 A Vhifiibins,

o HUGLT — ZBF: 1IRTEARY ML, 2IRTGA A—Y, 3UGLT — X Fa— 7%

o 2GR AELT - FNTAR7ZREAD T — X D&

o F—RIZHT BEMANEHE Ny KITENTT —& & —#I it

Lo izfliniFonsg,

Hili7e FITS 7 7 4 VO IX ASCIL 7F A h TEPNZAY K LN F ) O GBE X
ZIRTTD) T — XEFIP S TE TS, BETIEID THA] FITS 23 (Basic FITS %
F)UTIMA TR U T — XSG (~Ny £+ T — &) 2EOILRE Nzt FITS BHEMH
b oTH IWI &2 > TW3 (FITS X HDU(Header Data Unit) & & FEE
na. BIHMSR), HAMTRT LMD LS 12k 5,

Bz FITSZ7AIL —RRRYEL FITST 74U
A& AU
= T —3B 5 FITS E%(HDU)
7 —4HEe3) ~o
T—3B 5 FITS E3&(HDU)
~IA
T—ARECF FITS Z3%(HDU)

ZLDFEFITS 77ANIZ12ODAYRE1DODTF — R %EFHO>T7 74 IVEMN, £ ok
BT — R Z2FEDIAG I L HTE, EB BHIORBBHIZEE T X HT 7 —XI2ikZ
DEIEDEROENDE XDk ->TWVW5,

UREX#ETH S FITS Standard TlE FITS structure ¥ FL XN B M FITS 7 7 1 VEKOREE & 5
HLLVWOT [BE] LW AREEZETTWS,




1. FITS &1x?

FITS 77 A VO ZE S UFEL L ARTWL &,

- (FEA) FITS ®E  (HDU 0)
- (JEHE) FITS %3 1 (HDU 1)
- (JEER) FITS %3 2 (HDU 2)

DEII (NY X+T—X) D FITS BRENEZR->TED, WTho FITS 3% (HDU)
LEBEMED FITS 70y 796745, FITS 70y 7O A Xl 2880 /N1 b (23040 &'
F=RYIDKERFDODH 5D LHBEHKOT — FROB/NAEH, HEILHSR) TH S,

1 D® FITS 3% (HDU) 3K &< 2 2D ohnd,

FREE O~y XX 1 DLAED FITS 7uy 70670, T—XOHM), FEE, HiE, A
1ML V= FEBREDT—XIZBT BEE D L o TWD, 1174 80 XF20 574
2F%F—7—RLI— Db T, BHMED FITS 7a vy 7iZld 505 (12D FITS 7
0y 71213 2880/80=36 1THMNE 2 DT, ~v XA 36 {72 R 2RIELUED FITS 7
Oy I RRELRD, £z, Ny XD 1FITS 70w 71§78\ GEIZEATTTHD 5
NH &S EBBMED FITS 7avy 27 L Ed), 1 DOITDOERMOMN X HEEIZIE—ED
BN H 5 (RO 1.2 HiZR),

BRIBDO T — & (F—RF)) 1Z 1 DPAED FITS 70y 706780, ANy XDEHZD
FITS 70y 7o EBEOT —2REZ I ENh 5,

bbb, 1 DO FITS #3 (HDU) Ot

CAY R Ay Z1(80 N4 b - F—T—FLa—F)
(2880 /N b ANV X280 N1 K- F—T7—=FLa—N)
x n (BH)) ANy X380 N1 b - F—T—KLa—F)
ANy &4 (80 XA b - F—T—FLIa—F)
i F=R (NAFY or 7 AF—)
(2880 /N b .
x n (HH))

DEHITHo>T WS,

1.2 ANy dOHhy

ANV R8O NA FDF—T—RLa—RKDOUPTHE, TOBUIEHIETH b, KiF
DF—T—=FLI—=FFEEND WS F—7—RNTRIND (IRZR=YDY VT INBH),
FITS "Ny XDF¥—7— R L a— NIRDOILRIZHE D (80 /N1 ~=80 7% 80 Mi & &
mUTWS, 772U HISTORY., COMMENT, “ZZ[” ¥ —7 — FIIHISCT I NITRDRWN),

:#2;~F\8X?MT®E%®éMkAﬂELX?W
= (%5
: Z2f] (ASCII 7T v, 16 #D 0x20 F7/zlE 20H)

280 XFE i\ FORTRAN S#ETOH—RDA A=V Th 5,



1.3. FITS 77 A VDY v T

F—7 = RIZINCFIEFHH LRV, HIZDOWTIE—ED 74—y MIES (5 %S
), WS DODPOMENTA—RIF—EDT +—< v bBRERIN, ZDOMDNT A —X
IZOWTH 74—y bZ2EELTEL ZERHERI NG,

HeBE (GBI Ko TUERESR) SNBEE 74—y MIATD@ED (IR_—TYDHlE2),

o XFRIDER: U8 XF (RS THELSTHA), 11 HHIZ > ZEE, Hitl) TXF
FledEE, o > 2E<,

o MMM TXIXF % 30 HrHIZIEL,

o BRI DAL 11-30 HTHIZHZT A A,

o EHIUDZEH: 11-30 MIEIZHZ A A (NI B 255G 13/ NBUS . FBBERBLD
BEEE £72130D° 2S),

B/NEMSE R X — T — RIZLLTFO@D TNAXISn S CHOEFELEEINTEH, 74—
<y by EdRO@EOTH B,

SIMPLE ###: 7 7 A4 )LH FITS BKIEEST 201 E S0 %2RT,

BITPIX %HA: KT —XDfEZME Y P TRELTWE0%2/RT,

NAXIS  BEERL. 7 — REH D EEREEH DO A % R T,

NAXISn BEFH: n 1& 1 725 NAXIS DEE CTTEAE n filllCih>727 — XD,
END B2 FF72720, 9-80 MIZEHTAY XL a—NDKT 2K,

ZMD>5H SIMPLE 2R F =T — NIZTRTD FITS BEDANY RIZBHETH D, 7=,
SIMPLE ¥ — 7 — Nl (BEAR)FITS BEED Ny X OEANIHNRITIERR 5720, NAXIS=0
DOHE. NAXISn lEdH > TR 58\, F—T7—RNOZHERIILZW,

S ATy a) FEAICIARA VY IDDLGEEIMBHATH D, JFNT A —REDE
S5EZTHEIVWARK 1 DOEHZERNICEL,

D F—7—RIZDOWTIX 5.3.2 22D Z &,

1.3 FITS 774D Y> 7L

BEDTD, R M51 DEERO FITS 7 7 1 )V
DAY XBRR=IIZHE LTHIT B, ik K
RN DKM 7 N TH B IRAF OY
¥ 7T — & (display 432 dev$pix &HEE LT
FRIND) & FITS THALEDTH 5, (T
P INEUTELEDY EIFondT—2450DT
ZZTHHD EIF 725, F—7— N®D IRAF-B/P
DESHZHELRVEIBREHZ (IRD 2ES
BoZ k),

BAD 27l EF—7—RLa—RDK 2RI 7
DIZH D, RO~y XO—E TN (BABEIZ T
TLBANY XY U TIVTHFARK), £/, T—2W
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1. FITS &1x?

2 3 4 5 6 7
123456789012345678901234567890123456789012345678901234567890123456789012345. . .
SIMPLE = T / FITS STANDARD
BITPIX = 16 / FITS BITS/PIXEL
NAXIS = 2 / NUMBER OF AXES
NAXIS1 = 512 /

NAXIS2 = 512 /

BSCALE = 1.0000000000E0 / REAL = TAPE*BSCALE + BZERO
BZERO = 0.0000000000E0 /

OBJECT = ’mbl1 B 600s’ /

ORIGIN = ’KPNO-IRAF’ /

DATE = 702-09-90’ /

IRAFNAME= ’pix ’ / NAME OF IRAF IMAGE FILE
IRAF-MAX= 1.993600E4 / DATA MAX

IRAF-MIN= -1.000000E0 / DATA MIN

IRAF-B/P= 16 / DATA BITS/PIXEL

IRAFTYPE= ’INTEGER’ /

IRAF-MAX= 1.229817E4 / DATA MAX

IRAF-MIN= -6.053954E0 / DATA MIN

IRAF-B/P= 16 / DATA BITS/PIXEL

IRAFTYPE= ’FLOATING’ /

CCDPICNO= 53 / ORIGINAL CCD PICTURE NUMBER
ITIME = 600 / REQUESTED INTEGRATION TIME (SECS)
TTIME = 600 / TOTAL ELAPSED TIME (SECS)
OTIME = 600 / ACTUAL INTEGRATION TIME (SECS)
DATA-TYP= ’0BJECT (0)’ / OBJECT,DARK,BIAS,ETC.
DATE-0BS= ’05/04/87’ / DATE DD/MM/YY

RA = 713:29:24° / RIGHT ASCENTION

DEC = ’47:15:34° / DECLINATION

EPOCH = 0.00 / EPOCH OF RA AND DEC

ZD = 722:14:00° / ZENITH DISTANCE

uT = 209:27:27’ / UNIVERSAL TIME

ST = ’14:53:42’ / SIDERIAL TIME

CAM-ID = 1 / CAMERA HEAD ID

CAM-TEMP= -106.22 / CAMERA TEMPERATURE, DEG C
DEW-TEMP= -180.95 / DEWAR TEMPERATURE, DEG C
F1POS = 2 / FILTER BOLT I POSITION
F2P0OS = 0 / FILTER BOLT II POSITION
TVFILT = 0 / TV FILTER

CMP-LAMP= 0 / COMPARISON LAMP

TILT-POS= 0 / TILT POSITION

BIAS-PIX= 0/

BI-FLAG = 0 / BIAS SUBTRACT FLAG

BP-FLAG = 0 / BAD PIXEL FLAG

CR-FLAG = 0 / BAD PIXEL FLAG

DK-FLAG = 0 / DARK SUBTRACT FLAG

FR-FLAG = 0 / FRINGE FLAG

FR-SCALE= 0.00 / FRINGE SCALING PARAMETER
TRIM = ’Apr 22 14:11 Trim image section is [3:510,3:510]°
BT-FLAG = ’Apr 22 14:11 Overscan correction strip is [515:544,3:510]°
FF-FLAG = ’Apr 22 14:11 Flat field image id Flatl.imh with scale=183.9447’
CCDPROC = ’Apr 22 14:11 CCD processing done’

ATRMASS = 1.08015632629395 / AIRMASS

HISTORY New copy of one035.imh

HISTORY New copy of one035

HISTORY New copy of mb1

HISTORY New copy of mb13

HISTORY New copy of mbl

END
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2 FITS ##ICxd 30

KD KD REENI LK H BB DA, FITS BT 20T, BETHZ &,
Oy TF—T—ROXFEER ~Y XF¥F—7U—FIRXFETRITNERS R, /-

ASCII XFZ, 7. 0. = DA ZEALTIER SRV (5.3.1 ),
X simple = T <F—7—FIWEXF
x  IRAF-B/P= 16 <F—U—RNZ/) PEEND

@ EQUINOX DfEER EQUINOX OEIXFENNSUGSME TR T IEZR 57200 (5.3.2 B, £7=
EPOCH [Effi 72\ Z &),
x  EQUINOX = 2000 —HEHEIZ > T WD

@F—7— RDEFEKR #lZ1E EXTEND 1% NAXIS K D ETTIZ7 53 NAXISn DEZIZE
<o (5.3.2 2

SIMPLE = T
BITPIX = 32
x  EXTEND = T
NAXIS = 3

O~y TDXFEDER ~v XD FE% AL DI single quote(’) TH Y. double quote(”)
TIER\V, BEE7 A —~v M T OMBEICEHER (5.3.3 2]),

x  XTENSION = "TABLE " < sB[HFA"IIR->TWVS
x  XTENSION = ’IMAGE’ < XTENSION ¥ —"7 — N TIXED" 1% 20 #iH
DARE
@7 —YEDEDHIRER T — X EBTId unsigned integer 13/H X 7\, Hil 21X,
BITPIX = 16

D& S BGE IR BHI%, -32768 ~ 32767 TH 5 (5.4.1 2R),
16-bit 57 UK ZH W72 \W5E 1L BZERO = 32768 ¥ & 3 5,
@® ASCII Table Extension ® TFORMn O 7 #—~< v MEiHEER

ASCII Table Extension @ TFORMn Tl¥. FORTRAN-77 DEETEN R IF L%
59, C 74—~ v hTRZDTHS (5.7.1 21).

x  TFORM1 = ’%6d ’
@ ZE/NHDIBHHADEEER FH/NLTIE, BEH £ 7213/NIGRD &5 & 0 I T
IR THREG 2T CTIERKIZIR D, F/NUGRIEBETIER WD T, BEUZHREGH
Zfeld 5 DI (5.3.3 ZR),

x  IRAF-MAX = E30
O IRAF-MAX = 12
O IRAF-MAX = 1E30

mERE, MBI E D BHIEH B L BN DTHEEI N,
(728, 2000 FIZHlE X 172 NOST Standard 100-2.0 BABE Tl A~y X DMEOF R iUz
TZV=Tx—=3v bDPROONZIEIZED, ERED S HHENRE R o7z (CF1E
ﬁSi?%ﬁif%Tt#\A@@%u%ﬁ7v~uﬁoh\t#%

11



3. FITS 77 A )VEHFEDITIX?

3 FITS 774)7%ZH/DICIE?

EBRIZ FITS 77 A NVEZRHT B0 06E Y 7 v 7%, FHOBIZSEIZRS
EHAH B A MR DN %E2 TS, URL N —Ta v 8 2019 4F 1 B a0
HEDT, TOBREHEIZE>TWAGEEEH DI LITHE,

31 FITS 774)WEH{KESIY I DT

3.1.1

3.1.1.1

— @O FITS VI b9 7
RENL FITS 7594V 7 MO

D [EEOT T UH Y 7 b HiK]
FITS 77 ANV %2R RT 572DV 7 MNMIZEH 50, EETHEZLZARENREDIZD
WTfHIZE D EEDERE ULTRT,

Makali'‘i BeSpec FITSview fv ds9 jskycat SalsaJ
FI¥E (Blf) G ENESE T NRAO GSFC SAO ESO EU-HOU
(ERXXA)
FlAEaE ! B B S/B S/B S/B S/B B
Windows )X O O O O (5.3) O O O
Macintosh i 2 x x O A (v3 £7T) x O O
Linux i x x O O O O O
Solaris(Sparc) fi x x O O O O x
fthd> UNIX kK x x HP, SGI MacOSX MacOS X Java MacOS X
Alpha HP, SGI BRI
KTl 2.1 0.9(XP £T) | 2.03(Win) 5.5 8.0.1 3.0 2.3
BHTAR D H A '16/03/17 ’02/05,/10 ’02/02/08 '18/05 '19/1/7 | ’09/06/04 '12/10
~y BRI O O O O O O
WCSsupport? O x O © © O O
tableFITS Xfjis * x x X © O x x
Profile fiH O O x O O O O
Database j#.{ x x X O O O x
T B R D & BMP x BMP BMP PNC BMP BMP
GIF, JPEGC PNG JPEG JPEG JPEG
PNG, TIFF JPEG TIFF TIFF TIFF
1t PS fil: PPM PNM PNC
Z DAt H ARG HAGE - Tel Xt IRAF %) - % 7
~V 7 ~VT
! S: source, B: binary % Mac OS X %< (0S X % UNIX fxZ )

3 WCS X

D WCS F—TU—RIZHmLTWEHD

4 ASCII, BINTABLE Extension £iZ 57 & ©

BB 2HDEOL U, BIZKRBIERRPTELRETLOICR>TWS, ORRE

flx DT I IFIZONWTIEZDBOECIEHIZHEN TS, LORPSHDLNB L DIT,
FNEND TSI F IR A>T\ 5, RIZEBEDNR WIS (A EEEDE N & H)
HLHHDOT, FHEBMICK L THEERLREDAE RN OBRRWI 2IZ%5, iz,

o F—AR—ZARAHATL L —HFEITMH LI\ = jskycat, fv, ds9

TDOY 7 MZix Windows k3% %)
o {1%72 FITS 7 7 A )V (WCS(World Coordinate System) X> Extension &) % K.
e\ = fv

12

LI LKBNY T v 2 T L W = FITSview

IRAF QW7 Z 7 FIZHH L 72\ = ds9 (SAOimage B D ximtool TH A[)

BRE® OS 2D HMA L 72\ = fv, ds9, jskycat, FITSview, SalsaJ (IEIEF
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o 12 REHBIEAZ K72\ = Makalii, fv, jskycat, SalsaJ

o HAGETAITXFIAN S 5 = Makali'i, BeSpec

o FHANRYT ML EF N2\ = Makali'i, BeSpec, IRIS(3.1.1.5 ), SalsaJ
EWVWo TERNEZ 5N D,

3.1.1.2 Makali'i : [EEOEEMIS FITS V7 vV 7]

A\ ErS 3 ﬂﬁ ﬁ [ e - s [
Maka,ll 1 (‘—\7 j] I) /f t mt )) Ci H I wmz)%:;m”;n;/ﬂ'ﬁcs;isze) ERERQ) 7 AEQ) T IEE) orW) A (H)
= Y oe ne oo > - - W & dhemovr-| umme Ny s wmwe| 0p o | ap
i@"c‘\““{ﬁ "C‘\%i 6_ 4ﬁ Z_ 5 — t % E E/\J c‘ \ ala||[7i-ar-i ~| | % fes 2 1 s BB | 70T
X g P9/ME: FHYfd

NGCs73.fits (218) [508x31x1] 73 [ NGCo73.fts ] =

ENIRXEE (BR) 7TA B 7 —=YI2kD

Eﬁ%\ @Eﬁém‘(b‘z} ‘/ 7 ]\ T7 s 7’6% :%7M=HT:::!:W3‘ B [T ) sansom:

%. FITS Bl ~y £DT 5% 20, [T = (- W

E A (EEER), £ —2 - 75 v b

JuEE I - A7 E N PR R In o 72 e T o B3 e _ame | A
N = — N S = w0 | 2370 | #© || - pmmomeoxeo L |

ARYT MIVD T T T FoR7e EDEFEHIE _amn_| i | smumen| “ww |

WHEZ R > CTH D, —il ) O A aRE .

Thd, URTET—HEERVBEZ 572 (Mkali‘i CfgtrH D 5])

W BUEA ST WS 2.1 TR —PERFAZITR > 72 ([ ANFRO PN T D %
J57-80), fEkdBHEIBIRZT TRETHA TV, SRIIBHOFME L, F#H

THHHIZMHEAD 7Y =Y 7 b &iol, BEIX Windows DA (JEERIEDH V),
REMLBEREITIRD E B D,
e 816,32 ¥y ML 32,64 €'y FEH 3UGGULEDT X T 7 AT HRIG
R B (IR D IRRR ) X € DNy F AL
NATARR =T ZUEE, 77 ML YD 1IRT — XL
o 7 v WAL ERIE
e FITS ~v XFm
o AR MIVEIDFER (BAfRT 5 WCS Xik), HIE® 3> b T7HRR
BHiAN—Y a3 v 2.1 T, BATICIERP S END, (2016 4 3 ARR)
http://makalii.mtk.nao.ac.jp/

3.1.1.3 BeSpec : [AXRZ MVEAITOEEY 7 87 = 7]
BeSpec 1ZEERKXEAED) T HEK (V7

MIZE8T %44t info@bao.city.ibara.  — —

okayama.jp) (Z X DI, BT HhTWEY -

7 b T THBD, VisualBASIC & VisualC

THFINEHHIZZ Y= - FIHTES

£2127oTW5, FITS 7 7 A VDFRTZF

TR, —HEAFOY 7 by 27 LTiED

T5 UL AT MV OBRER % < Ko

TEH, 5L Z LZWA—FIZIFEERY 7 N Thb, Windows LD A,

B 8 &8 & 8

2

(BeSpec Tt DH#i)

SMakali'i lINT AT UNSZE] OET [TV 7FARE (M4 TI2)] 28K T2Zeh5TE3

BT — X R L WS BRPIAD STV 5,

13
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REMZLEREITIRD & B D,

e 16bit,32bit B, 32bit FMGEIFENNBURELD FITS (236

o ~ W (X—2 - NATADER, 779 T4 =T+ V)
o AT MLD—RTAL (A A A £Fl. RIKARZ NV

o DWW EFITE & W EWIE (Bl EHALD 7T 7 ~E )

o AT MIVIIE (FAfilF & Y A7 4w MZ K BEEART DL O HULNE R L

HixE)

BHiN—Y 32 13 0.9 T, BAGIKIROES D, (2002 45 HIR)
(7£: Windows Vista 2§ TlZA VA M-IV TEZ25DDEHEIZHELRZWEL S TH S,
Windows7 @ WindowsXP mode T7Z&% 6 OK)

http://www.bao.city.ibara.okayama. jp/soft/bespec/

3.1.1.4 Stellalmage : [EEDRXXEGUHEHDOEHY 7 b7 7]

Stellalmage (& (Fk) 7 A bu 7 =212
X OBEF, SN TWBEY 7 T T
Hb, EBohE W) LEEE Tilg->7- K
IRER 2 BRI L TER WA A=Y
M BT REEBOEHEY 7 N TR Fa
T RRBHIZE R LIz Kb T WA,
FITS 7 7 A VDR RIZT T L HHAL
RO B E ke A2 FF > T\ 5, Win-
dows D &,

REMZLBEREIZIROD B D,

(35 - sample mage.
O(E) BEE) WEG) BR() ARG HAQ) BEERO) L) &

~OC/ >/ v

LFEEERS

N7aERTREE

(S

tellalmage T o> i)

o 8,16,32bit #EHL, 32,64bit EED FITS DiiAEE &~y XHK R, JPEG, BMP, DIB,
GIF, PNG, TIFF 7 ¥ OFHAEGE P SBIG 722D CCD # A7, FYXIL—HR

L7 A 5D RAW EX7: EI2 B 0 )n (RAW JE A T ORI AT

o —IRWEL (X—2. 7F v MIE®EHY b, 77— EZRIVEREDN Y FUHED)

o iR u, PSF {E &

e RGB, CMY 7, &GP a VR v b ¥ OGN
o T (IIRER) P =7, TV U7k 5K
o V¥ —T ITUNVA, AL—ABREDT A NRY VT

o I b7 iRk

e LANITTILARATAAED IO T 7 A VKR

BHi/N— 3 »iF 8.0f T, Windows 7/8.1/10 Tl 64 €Y MHRIZE XL L Z DEE X
4GB i Z 5 A€V B WHEE, BAMTIZRD LB, (2019 4 1 HEUE)
https://www.astroarts.co.jp/products/stlimg8/

14
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3.1.1.5 IRIS : [Windows MIE®D KXHA A=Y Taky 7Y 7 Y x7T]
IRIS 1¥ Chiristian Buil OBIF L T\ 5 i I
BORXA A=Y Ty IV 7 TH5,
FITS & PIC Iz L, WHHAIEFEZ I U L5
BFEOWGHE, WO ART NIV, Ho > T
VIRED 7 4)V&) >, BMP,JPEG,TIFF,PNG
R OWGE, —IRL 7T IRV A T
NDM 7R EDEEEZ R > T\ 5,

REM 7L BEREIZLAT D@D,

o F—RDRMHMNTES (X—2, 75y b fERRY)
KFEEGEELTE S (WAEHE, AU YTV T4 NR—, TV —=TTAIRY)
W, ART PV ENTE S
WCS 1235 LT B (KBREERLA 7 T 6E)

o UTAFYIF v —RZIzHHIG

BHiN—Y a Vi 5.59 T, AstroSurf OH A SR SEMAINT WS, (2010 4E 6 H 24
H k)

aaaaa i1 o

(IRIS CHEATH D)

http://www.astrosurf.com/buil/iris-software.html

3.1.1.6 FITSView : [YIVF T T N7+ —L0D FITS #if7 7 7Y

NRAO(National Radio Astronomy [mmse swemes =
Observatory) @ Bill Cotton (£ FITS 7
P L LT FITSView 77 I ) —%
B LE<DTIYy b7+ —LTHZS
EoIZLTws, LIXSGL Ty 75—+
Mipl, BroHWY 7 MIk->TL
FoTWBEN, ZTon#R, REWRT
Zv R T7A—=LTHU IS IHZ DI
M TdH 5, Windows 3.1, 95 BLE T
Z % FITSView, Mac OS 7 BABET{f 2 %5 Mac FITS View, Unix/X Window TffZ %
XFITSView ({f&ZKM)72 Unix 5% OS [ DA F ) 235 2 D £ TH 5 Dld Linux fR).
NH0, BETIREFRIZBRVWY I NS X5,

REMBEBEIZLAT D@D,

o FITS ~y X% 5
gzip EMEX N7z FITS 7 7 1 V2 E#EHD 5
2 72\ U 3 IRGLD FITS it %Hid 5
WCS (23t LT W5 (REREEREZ R AT E)

Movie "R 6505

BHi/N— 3 v FITSView 2% 2.0.3(2002 4 2 AfK). MacFITSView %% 1.4(1998 4F 4

HIK. Mac OS 7 ~ 9). XFITSView A% 2.2(2007 4£ 8 HiR) T. BlAATLIFIRDE B,

https://www.nrao.edu/software/fitsview/

(FITSView TR D)
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3.1.1.7 fv : [FITS 77 ANVDAVRT I T« TIRBENTESDY 7 b =7

fv i& FITS 77 AVD T I T FHRLT o= fam i
TA4RTHY, $RABDFITS V7 hUx -
TY—=ILVETH B FTOOLS Ry r—
BEHED T T 7 e UTHFBINTE AN
BHETRA VR I T 1 T fEb T
LBARRT7TRYDY 7 bz T72 LT .-.
HEV Y —AXNTW5S, FTOOLS 13
ARWNZ Unix 77w b 74— LT 7ZD3,

L. =
L -
(fv TR o)

fv ¥ Windows * Mac OS X M DN F U HHAEINTE D (Mac OS 9 BARTIZIX
Ver.3 Lp7e\W), IIVF T T v b7 4 —LHIZ POW &5 graph widget 27 7 4L b
TfioTW5 (EHREFRITIE 3.1.1.8 D ds9 25 Z & HTE5), 72, XPA (X Public
Access?) WS Fa b aNEffio TV 7 v s a v ha—L LD, Tcd A2 Y 7k
X> AppleScript 2 ED A2 ) TN L BEEHRETH 5,

REFWLBEREITIRD & B D,

ASCII Table, Binary Table Extension (Z % XfJt

FITS ~y X%t ATZDIBIEL72D TE S

2D, 3D A EDTF— R DERREDVTE S (POW H S\ id ds9 % [FH, HEERDEER
FANZLE D)

7V v, Jay b av b 7E

WCS Hfts (RERPEERER R ARE, CD F—7 — FIZH X, WCS IZDWTIE 6 EHH)
WD T — Xl & &I 1A RE

Tcl A2V 7 b, AppleScript, XPA )&

VizieR 2O Z DAV A VAR BT/ (AR T2 SBULTATY =7 b
D7\ AEE)

\

BHiN—Y a Vit fv 5.5 (POW 5.5, 7272 L Windows il 5.3 D £) T, EAisTIdR
DEeHEH, (2018 4£ 5 HAR)

3.1.1.8 ds9 : [IRAF X6 T 27T U H] [osrms B

ds9 1% SAO (Harvard KONMNEBERXETH S
Smithsonian Astrophysical Observatory) Tl ¥
INTWAB FITS 7779 ThH 5, t%ik X Win-
dow LEODMH{HFERY =& LT NOAO (7 AV
71 @ National Optical Astronomy Observatory)
i UCRFE T . SR O RSU#E S Y
7=V TdH% IRAF OFFHERRY =L e LTHHE
b TW7z SAOimage DEMY 7 b TH 5, ds9
1F244] X Window THRATHFES N T WA, Bl

https://heasarc.gsfc.nasa.gov/docs/software/ftools/fv/

le Edit View Frame Gn Zoom Scale Color Regon WCS Analysis Help

16
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FETIEZ <D Unix R 77 v bA—24 (Mac OS X &) & Windows i [FRHZY U — A
INB LT TWVWD LD 77, HEEMIZIX SAOimage & PC IRAF XD RY —)L
T®H % ximtool ZHMATHEICKEBEEML7ZE DL E > TE<L, X Window MilZ IRAF @
FRY =W UTHAS, BHDONAFIYRAINT WS DI, Linux(debian Fedora,
CentOS, Ubuntu, OpenSUSE), Mac OS(EIl Capitan 10.11 LAK#), Windows7/8/10(64 bit,
Cygwin ilid) TH 5, (LFELAAD Unix 77 v bk —LH (Solaris, Alpha, hpux, sgi 72
EVET = AT THORL 2R WK S 7).,
REBWRBEREITIRD & B D,

o FITS ~v XDR%

e Binary Table, Image 7% £ ® Extension %X %

o FITS @ n XcHifz A %

o JEfEI N7z FITS Mig%HKZ 5

o EDANY T 7 A NV=HHR— b

o IRAF JERZ X UD M7 7 1 VORI L LS THE

o RN EFEMRT + —< v bADFEH LAAHE

e JVVI AVET, ATAAEDTOY MRENTE S

o L=V IR T Yy FRRNTES

o TV AT A4 AT DXL

o WCS IZxtity (RERPEFEZR R ATHE)

o T — X R—ZY—NITHHE U TR

o XPA (T4t

BHARIE 8.0.1 THATCIFIRDEE D, (20194 1 A 7 HIR)
http://ds9.si.edu/site/Home.html

3.1.1.9 SAOImage : [IRAF a7 J 7]

B D EIE ds9 12> TWBM, JLIZ7% > 72 SAOimage H Doug Mink (2 & - T A
VTFFUVAINAFARETH S5, ximtool & IIZILERIEBENY —ILTH D, HRAEHT L
BUZ S ORI 72 BERE (0, PO, JLRHE/N SO NIERL &) 27T E B1ENIT,
WCS %)y, IRAF & Dlf5, RENTE S5 —HT, M4 DA TOEBGLRE T —F
Jl23 T E W EDHIRE 5 5, BUEIRY —ADADP AT AR & 572, Bféhi 1.35.1 D
BiAaocidikD & B 0, (2003 4 12 Ak)

http://tdc-www.harvard.edu/saoimage/

®SAOimage DM 7 M EHA) SAOtng &\ S AR THFE I N, ZTDH ds9 PRFE S Nz, ThiFLT
SF TV K Z < Star Trek (HARTIHEA, FHAMEKRE LTRSS W) 2o L2401 TH D, FFHIC
T7 V0B S LW, BAAIC Star Trek @ TV U — X 1966-69 D i) DIEMAS TOS (The Original
Series), 1987-94 @ TNG (The Next Generation), 1993-99 @ DS9 (Deep Space 9). 1995-2001 @ VOY
721 VGR (VoyGeR). 2001-2005 @ ENT (ENTerprise), 2017- ® DSC(DiSCovery). »3% 5%,
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3.1.1.10 jskycat : [ESO DEYa7I7A4 -3V —)l]

[ JSkyCat - version 3.0 - sample.image fits WS [ET <

ESO (European Southern Observatory)
TlE, RXAA=YDEYaT I/ E—
TaveRNRATRT = AL TNDT
Y AY =) TH5 SkyCat® IR L TH
n, FNERX—RIZL 7 Java KD JSky
N —YHFFELTWS, JSky IE Java
R—=Z 2/ >7-Z & T, Java BRED SN
IEBEFE - OS 2625 TEIET 2 DAFIA
THHO., HEIZIE JDK (Java Platform,

Standard Edition Development Kit) & 2

A=V TDOY LRy FThD Al

(Java Advanced Imaging toolkit) 2’2 | o Pixe] Value Distribution

Th b, BEIL sourceforge TDHIFEIZ P A

Bbot k5T, JSky DAL YT 7Y f 2 =

r—vavThs jskycat 12DV, T e N

Windows, MacOS X, Linux FiZi3 N1 o o

FULHEENB LS R>TED., 1

VAN —FHTEETREL 2o T\ 5, ®amal = [ =5 [ =0 | chtw sseness |
REIZHEREIZRD L B D, (jskycat Tt DBl

e FITS X flid L HE £ (JPEG,

TIFF, GIF, PNG ) 23k X %
o BREMEGUIL (X—L, NV, AT—=<v T Hy FLRVE) DG
WCS 120t (REREEFFEZR R AT RE)
JEAE X N7z FITS W%z 5
e U—WNVEZIFY =T LOKEEIHZ 0 IZT 7 AHHE (VO &8)
HEIZERTY 7 74w ZH#iilix, 70y M3agE
o VI T4y IR AhruTHENRE FITS 7— 7)VIZEHEEH L AldE
IVOA THIFE XN TWS 71 k a)L SAMP, PLASTIC Tty 7V 7r—>a v ki@
{5 ATRE"
BHThRIE 3.0 THREARITCIZIRD & B D, (2009 4F 6 HfiK)

http://jsky.sourceforge.net/

Shttp://www.eso.org/sci/observing/tools/skycat.html £, Linux, MacOS X XG0y —b, fx
HrhlIZ 2018 4£ 6 D 3.1.4,

"IVOA=International Virtual Observatory Alliance, SAMP=Simple Application Messaging Protocol,
PLASTIC=PLatform for AStronomy Tool InterConnection, \»$ 1% http://www.ivoa.net/% £,

18
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3.1.1.11 SalsaJ :[KORXABHY 7 b7 x7T|
HOU (Hands-On Universe) [35eEfy) [os= - x

BEXBET OIS AOKREHETE sEeB®

FENZED MlATH Y, G-HOU (Global 1A ¥ Blo &

HOU, http://handsonuniverse.org/)  —

Y UCEEOR D MADHESHE X T @ e e e e

TWw5, EU-HOU (European HOU) X T T 12l-|m.:m.:.:|mcn?;lv| —— l =
—_— e ——

I—a v NNIBF5 HOU OffTcH v,

T ZHBHFE - AFAL TWB RKXEHEHD

V7 v T H Salsal TH D, BHFHDE

HEEE R DS EANINS FITS 7 7

AIWIREDFIR - RTEENTE, £

U7z E3 %08 U CRICFEE, OWTIRRE o e

RN DIRERDSTE B Z L 2 HIET

H DO THEED Makalii & L7ZHKDY

ThI7THbB, YIVFTTw hh—

2 (Windows, MacOS X, Linux), %3 (Salsa] “CHETH DH)

FERH (7272 U HAGEIZHR) SO 1 D ThH Y, BHERL WS Z L TEBICA VA b —

W, AP TEL XD ->TWE, RENLBEEIZIROEBD,

FITS P AHEE (JPEG, TIFF, BMP, GIF, PNG) 2§k 2 %

HREEGUIE (X — L, HT—~<v 7 %) PEGOMRIHE R EZ N TE 5,

HIY6, 3D 707 7 A IVFIR, B A NI T LARKRRE B

o AR MLT —RIZHE XL

o FITS ~vy Rz ¥ DIEHFERE T

RIBIIZKBEIER T 71 VEBsREE H D,

BT 2.3 CTRAGCIZRD LB D, (2012 4 10 AR, 2018 4F 2 HIZ. BIERR)

http://www.euhou.net/index.php/salsaj-software-mainmenu-9

File Edit Font

i 4 ¢4 8 3 8 494

3.1.1.12 DeepSkyStacker : [Bll7T—XD 1 {LHEEZ L T<NBY 7 +T 7]
KAKHERD 1 L% HEfkd 572D 7 k — §

Y7, FITS 7 7 A )VOMEIZH WL TWD

DT, fRFTETOIIR % BE{ T 57 DIl R 5,

REM 7L BEREITIRDIE D,

FITS , TIFF, JPEG,BMP, PNG IZ )&

o X—2, 7Fv MNa¥D 1 ILEEHEL

FUNAD RAW 7 7 A IVIZH 5

o ARZ MLT —ZIZH XN

% EFERIG (7272 U HARGEIZR)

Windows Jix D & Chefhiid 4.1.1 THRAACIZIRD E B D, (2018 4 5 AHR)
http://deepskystacker.free.fr/english/

(DeepSkyStacker O & H#1)
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3.1.1.13 —ROBERUEY 7 b T : [~DY T T FITS (257 % D]
NAOHEBGWEY 7 v =7 OFIZE FITS IZHIGLTWAHD0H 5, 72720, Th
5DV 7 M Tl 2RITO M7 FITS FRDFRIZITIZHIGLTWS Z ERE DT, [H
BT 7 IHES I E LRV, IR OGEIXERPBLETH S,

[netPBM]

netPBM & DART pbm+ (extended Portable BitMap toolkit) & FFEIT\W7/2Y 7 b
T DWETIRTH D, FITS 7 7 A N EMDL K DHEFET +—<y bDA Y N— MPTE
%, netPBM TldEA L% 74—~ v M pnm (=portable any map & pbm(portable
bitmap), pgm(portable gray map), ppm(portable pix map) D#AFR) X pam (=portable
arbitrary map) TH VD, N6 LMOEEHIE AL DLMHAD 70 7S ARG EN 5, FITS
W28 U T fitstopnm, pamtofits & WS EH T 07 T LANZNIIH -5, BIETIE source-
forgemet IZH 27OV MZEXOBEFEINTED, V—Aa2— NDMIZ, &FE UNIX
(Solaris, IRIX, NetBSD, BeOS, Mac OS X, FreeBSD, #&f# Linux ). Windows(cygwin,
djgpp, Mingw32), Amiga % EHIZEIL RN DEEMAINT VS,

B O/N— 3 »IE 10.47.71(super stable) THBIZA T2 S, (2018 4E 12 HIK)

http://netpbm.sourceforge.net/

[ImageMagick]

ImageMagick HNHDOEBGUIEY 7 h 7 =7 TH 5, netPBM &3> T, HEDEHIL
convert, HERDF/RIL display &\ D XHIZHKEN T L2 1 KD T 0 T A TEEEGIE
KITHIG U TWB, MUZIFERDOIFIwRKR RO identify, HRDILK - FlELZL & D mogrify,
A LD montage, FRRA A=Y DX 27D import, 7 =A— 3 YIEHKD animate
nEDODTUTILNEENS, V—AT—RPSMZ, UNIX 7' J v b 7% — 24 (Solaris,
FreeBSD, Fedora fl RPM, MacOS X) D /31 F VU, Windows FID /N1 F U A X 1
TW5,

BT N—Y 3 & 7.0.8-25 THMITEL T2 5, (2019 1 HiR)

http://www.imagemagick.org/

[gimp]

gimp (GNU Image Manipulation Program) (¥ GNU (http://www.gnu.org/) {2 X D
FIREINTWAE TV =D 74 N Ry F YT b (FEZEEREDOHEGET —XDOMT - BIE
HY 7 M) Thb, FITS 250 DT7+—< v M&FS e TE, WELIE—L &
727 4 b LRy FREDWENTR 5 EERY 7 FThd, V—Aa—F&, UNIX
(Solaris, FreeBSD, #ff Linux, MacOS X) H/ N4+ U, Windows FHD /X1 F U A X
nNTWa,

BHiAN—Y 3 132108 TH O, WHHRIZEAT2 S, (2018 4F 11 Hhk)

https://www.gimp.org/
[xv]

HSPASHONT WS Y =7V =7 DEY —)b xv 13/3— 3 > 3.10a BABET FITS
TA =XV MIHBL TV, BEiEAN—Yar 7y 7 HBOBERXEI LTV
W& S572(3.10a DY Y —AIE 1995 1), HHRIILATroBoN5,

http://www.trilon.com/xv/xv.html
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3.1.2 AHREEFTICED FITS V7 b7

3.1.2.1 IRAF :[NOAO BAFED R f@Hr DU 7 1]

IRAF (Image Reduction and Analysis Facility) (& NOAO TRI¥ X 11T\ 5 KT
HDOY 7 b0 27 Ry r—=UThb, GMNGIRITICRE R X A2 &> T, K
WCHARDRFRADE TIIMEEDFES T 777 ARV RZ—=RehoTWb, Ny TILE
BT — X DT D STSDAS (The Space Telescope Science Data Analysis System)
BREDT RAYNY T =V EHFIET 5 (http://www.stsci.edu/institute/software_
hardware/stsdas), YWIET—F7 AT —>Ya v & FL$5 UNIX 77 v 74+ —LTH
FIN TV, Linux 24D &35 PC ETHET 5 UNIX (PC UNIX) THBEIT
E5&51o770, AATHEA - HHIES TR -7z, &HhkIE. 2.16 T, &
Linux(32 ¥ b, 64 Y b)), Mac OS X(32E Y b, 64 ¥y M) T4 AN Ea—va
vV —Aa— BRI TWS,

HEIZLA T o AF ] HE, =

http://iraf .noao.edu/ 21| Pier] e

IRAF 203 D gt HD Ny 75—
VTHH., EERRGE DORERERIZIE,
X11IRAF &IFEN S GUI ARy 7 —Ih
HAEINTWS, ZHIZIKIHERY 7+ D
xgterm, {7 Z V¥ D ximtool, T —
TTF XA ZHD xtapemon 72 EE E N
TW5, IRAF KK L FABDEET T v
FR—ARTDORPHEINTED (PC
UNIX &) &H\—Yavid 20 TH
% (2.0 Tl X Window TD 24 ¥'v b
FRFISIZ TR o 72), 3 =

%M@sﬁém)m\mowmim\@ (ximtool “CEIFrHDH)

T, Wi 7 W HFITIEH D BT TWRWAL ximtool & FITS 77 v # & LTHHRAT
EIE ST (=3 NOR SH)N

NOAQ/IRAF Klutool Yersion 1. 3. IEXPORT =]

okl

7|

devdpix — m51 B 6d0s

’y
g,

| [@[9]

- IRAF BB L FITS 74—~ v b DR ZHAAD S
- IRAF LJEfETE 5

- GIF FOHADMEf e LTESHL S ATEE

. PEFROZEHL, KK MO KIRENTE S
-HIRlE e (ho—, £/ 70)

x WCS ZXfn L TV

X (A 7 ] SE A AN 6D 72\

XFRDE/N , ERMEDFAEET S22

AR, 22 7 N E5E Python &IV, IRAF @< > R 2 ERH 5 b 0 I IRAF
DR % Python S FHT 572DV 7 b =7 PyRAF A STScl THFEINTHH
MAEVNHEZ TS, FMllX http: //www.stsci.edu/institute/software_hardware/
pyraf 76,
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3.1.2.2 AIPS : [BEKX3OEHEMLTY 7 B

ATPS (Astronomical Image Processing System) (& NRAO FAFEDEIFE KX B TEIZ
HoNzY 7 ThH, TDOOEFMEELFF>TWo, #HT%i21E C & FORTRAN
DA YNAF1Z X Window DY AT L—ANBETH S, wHi/N—Y 2~k 31DECI9,
(3IDEC18 /N—< 3 H 5 Solaris 23U R — bS8 7z, ) HHRIZA 16,

http://www.aips.nrao.edu/index.shtml

C++ R—=Z2D AIPS DIRENYF =Yo7 AIPS++ &, BRI N T CASA
(Common Astronomy Software Applications) EIEENEY 7 MY =7 Ry r—VIZ7%->
7zo EHi/N— 32 V1 5.4.1 T RedHat linux & Mac OS X HD3® %, HHIZK» 5,

https://casa.nrao.edu/

[E 37 KA QB A L HH BIRBIIIAT Tld AIPS Z 0 E 1z & b ¥ E vz NEW-
STAR DMETIZFIHI T WA, BIfEIX Linux AN U O A (CentOS TENERER), &
FIE 2017 4R 11 HIRDS RSN TWS, 77 A Vv E XY va— R UEGEE. B0
NEWSTAR #X ® &g, #i/Il K (nro-compdev@nao.ac.jp) IZI ¥ X7 b5 &, 1EH
AR5,

https://www.nro.nao.ac.jp/ enewstar/html

L7z, Java X—=AD NEWSTAR $ (% - lifi STV 5, Java NEWSTAR I3 ATPS
W TLHEK72DAY VF VD NEWSTAR &0 A VA =)L LR <EELBENT S
72, Linux(CentOS THEaR) & Mac OS X H23» b, HHhkiZ 2017 4 11 AR, H#RIZLA
Tho,

https://www.nro.nao.ac.jp/  jnewstar/html

BERILDT — REH) Sy r = & UTHIE KR - KXEE TR v X =12\ 7= H AL
B (BB B RFHEER) & DRFEIZ KX % UltraSTAR (Unix and /or Linux based software
Tools for Radio Astronomy; STream processing in Astronomy data Reduction package)
IX. X11 & Motif (F 721 lesstif) . X11/Postscript $i5&K K71 7 7Y Pxp (=Plot li-
brary for X11 and Postscript printer, http://www.ioa.s.u-tokyo.ac.jp/VST/Pxplib/
index-j.html) %Zf{fi>TW5 (AIPS IZHEL\), BRI 2008 47 HRAY) ) —Axh
TW5, [HHRIZELI 25,

http://www.ioa.s.u-tokyo.ac.jp/VST/UltraSTAR/index-j.html

3.1.2.3 MIDAS : [ESO OHERSRIT /N 7r— ]

MIDAS (Munich Image and Data Analysis System) (& ESO (European Southern
Observatory) BAFED KCgMT /8w 5 — 2T, — I 7R B/ O MUl M AL D BERE % 7 -
TWa1th, ESO OB{HIZE (7Y @ La Silla % Paranal ® VLT (Very Large Telescope))
SIED Ry r =T 8 H 5, £ Linux, Windows E® Cygwin, MacOS X THEI{EMEZRT
A (C & FORTRAN I ¥ 31 5 Motif 74 77V HBHE), fiid UNIX HiX outdated
LEINTWS, FflE Python DA Y& —7 24 Ab I NTWE, BHEAA—Ya vk
17FEBpl1.2 TH VD, EHRITU T2 /6N S5, (2017 4F 2 HIR)

http://www.eso.org/projects/esomidas/
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3.1.2.4 GAIA :[STARLINK (Z & 2 KXk 8w r—2]

& STARLINK Ti% ESO @ VLT 0¥ 2 b THF SNz SkyCat (ATHID jskycat
ZH) 2 5IRAE L 72 GATA (Graphical Astronomy and Image Analysis Tool) &5 73y
TUNHBEINTWS, BEE JAC(Joint Astronomy Centre) 75 Hlifi T T\ 5
Starlink Software Collection(“Kapuahi”) Release (http://starlink.eao.hawaii.edu/
starlink) D—# & LTHX Y Y- RNT&E 5, &Hi/\—Y 3 D 4.4-4 1F Linux, MacOS
X 0, HEHIZ 25,

http://star-www.dur.ac.uk/ pdraper/gaia/gaia.html

3.1.3 FITS V7 Nz 70FEZEQITOY—ILEE

H 2 e, BIAEEDZODY 7 v 77 E, FITS 25V 7 b7 =7 DR
FHOMBEPREDZEZFIZ, BIZED2I—T 4V T49534 77 V)R EOHFEHDOHZEMIZD
WTRER LD ZHENT 5,

3.1.3.1 FTOOLS : [FITS DMEHI—T 1V 7 1 5]

FTOOLS & HEASARC (High Energy Astrophysics Science Archive Research Center)
T W.D. Pence 1V —X—%92% FTOOLS team (Z X W BIFIN TS FITS 7 71 )L
DIER. MGEE, BETD72HD1—FT 1 VT4 TH Y, ANSI FORTRAN, ANSI C, ANSI
C++, Perl, Tel TRIBINT WD (FF 71y AV —)VEMESEHEIE X11 B HHE),
FTOOLS Dfil 2 DY — )VIZHAliR X A7 %2 F47$27-20DL—T 1)V T4 T 0T T LTH
D, MAEDLETHHTEI LN TES, 3.1.1.7TDfvE GUIL 2 LTRY MNELTHS 72
OO HERA WO NNy 7 —YVHHEINT WS, HBifElZ FTOOLS 1& XANADU(X ##/H
V7 N) &b HEASOFT Ny —Y e L TlRAINT WS, & Linux & MacOS
X 32wk 64 E v ) % Windows FIZIE Cygwin FHD N F Y HFEAA I N TNS,

BHiN—Y 3 13 6.25 THH, HHIZ TS, (2018 4 10 k)

https://heasarc.gsfc.nasa.gov/ftools/

3.1.3.2 FITSIO (CFITSIO) : [FITS DAHIID=dDT 177 VE]

W. D. Pence (Z & D {RSFEINT WS FITSIO /N 7 —Y%, FITS 7 7 1)V DHiAE
E D72 D machine-independent Y 7N —F VA VX =T A4 ATH 5, HILV—F
I ANSI C THEMPNEAF I V¥ 2 — X CEIFAHETH S (Fortran 2 SIFHI LTS Z
EHTED), FITS OEHOBMNTHIET DL T v FT—FENTHY, standard
extension, ZIXICHL%], AIZREES]D Binary Table, WCS X checksum (2% %)t L T\
%, UNIX & Windows (ZXj&d 5 Y —AI— K&, Windows @ DLL $fAINTWVWS
(Visual C++ A & Borland C++ H), BE LT FITS 77 A )VDOXRY 774 Y —)LHR
X TWn5 (3.2.1.2 fizR),

BHiN—Y a3 vd, 3450 TH O, HRIE LA S, (2018 45 Hhk)

https://heasarc.gsfc.nasa.gov/fitsio/
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FITSIO 1213 ta 2 B EFE M S DA VR —T oA AR T VWS, REXNLE DT,

@ c++(ccfits, https://heasarc.gsfc.nasa.gov/docs/software/fitsio/ccfits/)
@ python(pfits,https://pypi.org/project/pfits/)
@ perl(perl €Y 2—)L CFITSIO.pm, http://hea-www.harvard.edu/ rpete/cfitsio/)

@ ruby(RFits, https://rubygems.org/gems/rfits/)
(FITSIO 76DV v 27 idi#E S K 572, MIUZH ruby BEESEL VWS LD
& Y RubyFits (yuasatakayuki KiZ & % sfitsio (3.1.3.9 HiZlf) 2 X—2A
WU FITSI/O 9475 V)D&k52bDEH 5,
(Z2M https://github.com/yuasatakayuki/RubyFits)),

REWH B,

3.1.3.3 funtools : [SAO 2L 3 FITS 1475V &Y —IE]

funtools 1& FITS IZB9 2551475V ea—T4 )T 1Dy T—YTH%, SAO D
High Energy Astrophysics Division TOR¥§I3# T U, Harvard-Smithsonian, CfA (Center
for Astrophysics), OIR(Optical and InfraRed astronomy) @ John Roll 23X > 7 F > &
L TCW7zh, Harvard TOEAAE 2008 F£I2IE#& T L, 7Y =2 D Eric Mandel 12
&% Github TORMIZZS>TWS, T4 77 VI FITS 1 A—% BINTABLE O
fli, EDOTF—=REHPARY NV ZAMADT 7 AZEML, =T 1 VT4 IERKLT—
R Dy L NOVIEIZ ST 5, 2 —TF 1 U T ¢ 1Z1F funcale (for binary tables), funcnts
(count photons), fundisp (display data), funhead (display a header), funhist (create a
1D histogram) funimage (create a FITS image), funmerge (merge one or more table),
funtable (copy selected rows to a FITS binary table) 2 E2H %5, YV —A2—RiZ C T
Fh N, BIFIE Linux & MacOS X, ftid Unix THEMWEAIHE L Ebh 2 DML X R
W (B A MZELIRA D 5 DX, Solaris, Linux, LinuxPPC, SGI, Alpha OSF1, MacOS X,
Windows98/NT/2000/XP TH %), &Hi/N— a ik 1.4.6, HHIZ T2 5,

https://github.com/ericmandel/funtools

3.1.3.4 WCSLIB : [World Coordinate System OEZHKZ A 77 V]

ATNF (Australia Telescope National Facility) @ M. Calabretta (& World Coordinate
System DX (5 I FDSHE XHSI) TIRESINT WD HEIEE E A T U A ML
TeV—=FHEL LT, WCSLIB 2V Y —ALTW5, 207177V C TEPNTS
D, BFHN—Yarvid 62 THD, HRIZFTNELHL, S, (2018 4F 10 Hhk)

https://www.atnf.csiro.au/people/mcalabre/WCS/wcslib/
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3.1.3.5 WCSTools Package : [SAO @ WCS /Xy /7 —Y]

WCSTools /¥ v 77— 1% Harvard-Smithsonian CfA (SAO @ TDC (Telescope Data
Center)) AL TW25 WCS DIFRDEEIEY =V TH S, WCSTools 1& WCS &5
TR I LEEITATIVENSRSTED, £2TDXATD  FITS 7 71)L¥ IRAF
DT T7ANNDT 7R AP TH D, FITS Ny REBMELTD, A A= & REREERED
AT DY —NP, EEAIROTADT 72 AY—LEEHEENTVWS, W xus L
L CiZ HST (Hubble Space Telescope) @ GSC (The Guide Star Catalog), USNO (The
United States Naval Observatory), 2MASS (The Two Micron All Sky Survey) Tycho-2
(ESA Hipparcos &) mENH 5, ZTH DI —F % SAOimage, SAOtng, ds9, skycat
THibhTWna,

BATAN—Y 3 395 THH, HEIE NS, (2018 4 11 HR)

http://tdc-www.harvard.edu/wcstools/

3.1.3.6 eclipse from ESO :[ESO ® C 7177 V]

eclipse (ESO C Library for an Image Processing Software Environment) 1% ESO (Z &
ZRIHAAA=Y TV TD ANSIC 59475V ThHhb, ZHix ESO © VLT A
RSN TWED, ZDOT NIV ZXLEZE > PR, A A-VHE, 7V —=
I, ENTR SR B, A Ny r— Y BISMT BREBIIZEE N ISV —F > X Python
BREDSFENY T —VHBEMTE S, EAWL FITST/O ZAX Y R7uvyD C 53475
U TdH 5 dfits (http://wuw.eso.org/sci/software/eclipse/qfits/index.html, i
FoN—Ta vk 20071 HD 6.2.0) B H5KTWS,

BATAN—Y 3 1E5.0.0 THH., FHlIE NS, (2005 49 Ak)

http://www.eso.org/sci/software/eclipse/

3.1.3.7 nom.tam : [FITS fi® Java 7 7 A 54 75 V]
nom.tam (¥ NASA GSFC (Goddard Space Flight Center)/HEASARC @ Tom Mcg-
lynn 23BHFEL TWDB FITS 77 A VEED 720D Java 7 7 AT 7 A NVETH 5, i/ N—
vavii1.152T7/uey 2 YA M http://nom-tam-fits.github.io/nom-tam-fits/,
Y bD Github £72 XL IR SEEFTE 5, (2017 4 4 AK)
https://heasarc.gsfc.nasa.gov/docs/heasarc/fits/java/v1.0
%72 nom.tam D Java 7 7 AD—EHIFLLFDOR—=I N R(TE 5,
https://heasarc.gsfc.nasa.gov/docs/heasarc/fits/java/v1.0/javadoc/

3.1.3.8 FITS 1/0 software in IDL : [IDL 2»5® FITS O H]

IDL (Interactive Data Language) &R EHMAE LY 27 74 ¥ =2 a VRgHY 7 b,
(https://www.harrisgeospatial.com/docs/using_idl_home.html)
NASA GSFC ® Wayne Landsman %% IDL THE2N7z FITS /O V7 b7 =7 OE#HR
% IDL Astronomy User’s Library & UTRFLTH O, PHATB =TI v, 2—HERK
Y. FITS1/O ®EfEEMD 70y —V v EE2ELHTWDE, ZDTFA 77 ) &2HW FITS
I/O IZDWTIX, https://idlastro.gsfc.nasa.gov/fitsio.html REELE M, T 1
TV DWTDIFRIE NELA 5,

https://idlastro.gsfc.nasa.gov/
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3.1.3.9 SFITSIO & SLLIB

[AZ L RXABEDILINE C-SODA/ISAS 12k % FITS A& T — XD T 17 F V|

SFITSIO I&, A& & KXAEDLNE C-SODA/ISAS: DILFEFIFKIZ LB, C & C++
DRHE %X —7"v b & L7z Medium L <)L (CFITSIO & » High L' _)L) @ FITS 1/0
DI=dDF4A 77 THhb, SLLIBlE, C++EEE LT [A MY =LA T3XFF]] [ZRock
| #AI) T INSEOXIIIH/A D EDIZT D (CHHEHET 1 T T VIZRIFTWD API
D) 20D, BHENBHIEATATIVTHE, FHMOESRY 7 Ny = THAET
BHZI N, C-SODA/ISASIZLBRAXYR—-— YT V2T THD,

SFITSIO & SLLIB I& C++TEMNT WA M, ZDGE e LT, RHZE %2 FI0
RA—T A VI AFNERFORFEFICHREL TE O, FHEIC—BKNZ C++DIEEDE
B I ADNEEZHE S HEmll T 2HIIM, Lo T, ThETCH+2EuEI N
TEZATHHBICHHTRETH 5, BFTO 1.4 RFITIX. SIMD fivgy % i o 72 @dgfbic
A, FITS D% IRIGELS % IDL O & 5 705k (BIA K, “0: 99, %) THW, FHzilE
M N BRI R (> TR ERNZ T —RERPTEL LS TRz,

SFITSIO 25 LTCW2 HDU &, 1 A=Y, TAF—=F =T, XA FVF—T)
(MTE RS H KL <)L APT THIG) T, WCSTools ¥ WCSLIB & O##ELfiHTH 5.
Fv N7 =28 (http, ftp) ®EM 7 71V (gzip, bzip2). 751 TREDA MY =4 %
Finl72 AP172 U CTT7 7 2 AF[EETH 5, Linux, FreeBSD, MacOSX, Solaris & Cygwin IZ
MIHLTH D, FITS 71477V e LTIEME—, HAEIY = a7 IPEHIN TS (3
MY aTVEDH D), mFEHRIE RS,

http://www.ir.isas. jaxa.jp/ cyamauch/sli/

3.1.3.10 FITSI/O 4 72YOLE : [RKNLT1T TV DIIEEK]

7477 EE LRV T T4 X=Y [ Z—7 [ ASCII | BINARY | AlZE
Table Table fic 51

+ CFITSIO C/FORTRAN Low rw? rw rw Iw rw
(HEASARC)

- WCStools C High w - r r -
(SAO)

- funtools C High 'w - I'w 'w -
(SAO)

- eclipse(qfits) C/Python Low rw - - rw -
(ESO)

* nom.tam Java Medium r'w rw rw r'w W
(HEASARC)

+ FITS IDL IDL Medium w rw rw r -
Library

- SFITSIO C/C++ Medium rw - rw rw rw
(C-SODA)

'Low: EL VLS4 75 (M3 Y ba—)LalhE), Medium: HL V51 75V, High: @L L5 4
77 (AN LD BB IEZPRIEIIMEL 2 B)

Zrw: RAEEHEE, 1 AAADA, - FEET

t https://fits.gsfc.nasa.gov/fits_libraries.html LD &

8(C-SODA=Center for Science-satelite Operation and Data Archive, ISAS=Institute of Space and
Astronautical Science
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3.1.4 FITS Y>7IL774)L

FITS BEDY 7 v I 27 DT AR EDEDITMHZZY > TV T 7 A4 IV RER 78
HEENSHEHINEGY TV T 74V ERNHINT WS,

3.1.4.1 FITS Support Office Sample Files : [gsfc KDY >~ T V]

HST DAFEBMEEIZ LD XA =Y, HROKSIT — X, IMAGE Extension 7% £,
IUE (International Ultraviolet Explorer) O 7 — X R EARHBEI N T WD, F£72, BT
YT FITS 74—y NTRAINTWET—hAJIZET2Y Vv 28EEH 5,

https://fits.gsfc.nasa.gov/fits_samples.html

WCS 1ZB9 % FITS 7 7 A VDY v 7L e LTIk, #isd® WCSLIB OEHTH %
Calabretta DY A MIHDH VTN T 7 A NVDR=IAD) Y IBPEHINTND, %
ZTlX, WCS paper IZFtiREINTW5E 28 DHEEIEIZHNTE2H 2 TN A A =INENT
H5,

http://www.atnf.csiro.au/people/mcalabre/WCS/example_data.html

3.1.4.2 NRAO Sample/Test Data : [NRAO KDYV TN - FANHT 71V
NRAO ThH., D FITS 74 —<v MIHIE LY > 7L 7 7 1)L (2000 4ER REM
AEHBED) &, VI MY 2 TOMEEHDOT A b T —XPHBEINTWS,

https://www.cv.nrao.edu/fits/data/

3.1.4.3 HEASARC/OGIP Sample Files : [HEASARC KDY > 7L 7 71 )]
HEASARC ® HFWG (The HEASARC FITS Working Group, & %\ & OGIP (Office

of Guest Investigator Programs) FITS working group & UL THHI 6N %) Tid, XS

NIFHRIPHRT =<y MR LS D7 7 A IVERELTWS, AFHRIE,

https://heasarc.gsfc.nasa.gov/docs/heasarc/ofwg/ofwg_samples.html
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32 AV —xy hEDIVYV—2R

AR =%y b EOY =Y (K2 WWW (World Wide Web)) %3 U ToD FITS [
ROBERERLEL TWBERY A MZODWTHNT 5,

3.2.1 FITS ICEA$5HR—4%)ILH1 K

3.2.1.1 FITS Support Office : [FITS |23 5 [EHMDMARAL]
NASA @ GSFC Tl FITS B#EDIERIE -

v T —
e AT T
s

D72 ®H1Z Support Office DY A h & FHE ol s e
LTW3, (BRIEDEHIE TAU-FWG(FITS e Ll B
WOrking Qroup) (7.3 El/ﬁ 72{,57\':3{) @ﬁﬁ?‘ =7~ TheFITSSUPpurtOfﬂce ‘
Y TH% W. Pence RLTW3), FITS (ZH o
TEHHHOBANL L WA, HETLITNEE
ARERPEZ AR I TNWE, I Tl
RD XS IEmRB R TN TV B,

e FITS IZB§5=a2—2

o FITS IZBAd &M EFa X b
WCSBEBRD RFa XA MY TR Iz
FITS Y% > 7)V7 74 )V (3.1.4.1 Z8)
FITS D477V, ¥a—=7, 2—=T4 VT 1FDY 7 b7z TR
FITS BT 28 (2> Ry ay), F—U— Rk

https://fits.gsfc.nasa.gov/

F—7— FEEHIZDWTIX, UCO/Lick (University of California Observatories/Lick
Observatory), STScl (Space Telescope Science Institute), NOAO, ESO 7% K # Ml Z &
CAERS - FIR SN TV ARED QI NTWEOT, T EEBEOHEL Z 5 LK
TOAZLTWIRETH A D,

3.2.1.2 HEASARC :[HEASARC ® FITS 1&#]
NASA / Goddard Space Flight Center ® HEASARC T% FITS (2B 3 % &G H %
REELTWVWE, ZZTREINTVAIFRIFLTO@ED,
o FITS T A2EERF 2 A2 (HEASARC 2D E D E L)
e FITS 2B 3% HEASARC BIFD Z 4 75 VXTI 0HEY 7 by = 7 O
o FITS DY > T N7 714 (3.1.4.3 2R)

URL ZIRD & B,
https://heasarc.gsfc.nasa.gov/docs/heasarc/fits.html
£/, TZTRFITS 7 7 A VBRI TW BN E S hDF xv 2%V =27 ETTE
% FITS File Verifier (FITS Test Page) DA I N T Wz, BfEIX. 7 7 A VA FITS A
RURA—RIZHEALTWENEI hOF zv 7 IE LY R— A7 1 ADR—YTTE 2,
https://fits.gsfc.nasa.gov/fits_verify.html
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3.2.1.3 NRAO :[NRAO @ FITS &##]
NRAO T%H FITS B9 2 {fEERVZIL I N T WS, XN TWS FITS BRI
WL T EHD,

o FITS IZHAT A& RFa X b

o FITS B3 % NRAO BFDY 7 b7 = 7 Dl

o FITS DY > TN 7 71 (3.1.4.2 2H)

e WCS IZHT Y —Aa— R

o FITS IZHT A =a—ATN—=TRRA=Y VT VANT—=h1T

e FITS (ZF89 % WAIS (Wide-Area Information Services = 1 ¥ X —%v s ED T —
RR—=ARBY AT L) —F

https://www.cv.nrao.edu/fits/

3.2.2 fitsbits X—Y Y'Y Xk (& NewNews D sci.astro.fits)

FITS \ZB9 55k 2 3 2 72D DEFEKZRA =) 7)) A & LT, fitsbits A —1 v
UZAMPEHEIN TN,
https://listmgr.nrao.edu/mailman/listinfo/fitsbits
ZDA=1 7 ) A MIIBEED FITS BfpESSMLTE YD, (kD) HA FITS 8
LDAVNEZNILTWS, fitsbits & NetNews D sci.astro.fits DM EFE D AND 7 —
YA —ERIF 201187 H21 HTRT Uz, TNBMRIZIA GRS 2 7201213
BHIERT 22 e EEND D NetNews DFERIZE D fitsbits BEIZIR>TET WD,
fitsbits DFLHDOMBEZDHDIEHE N L <L, LEDTINRVHB LWV, 5 5 I3BIE
ET7 = A THVER - AT TWS,
https://listmgr.nrao.edu/pipermail/fitsbits/

—Ji. DTl FITS Oifin% 3 55D 1 272572 NetNews D7) — 7 sci.astro.
fits I& NetNews Y AT LADFEIRIZE D IFL A EKEREL 2 < L>TW5, NetNews DY —
NPEZB5EE (27N —T2EHL TV, =a—A) =X THLn», HdH0V
X WWW 75 7% %(#i 5T, news:sci.astro.fits THHODIET THEH, ILEIT
google group F T LR LD D22H 5,

IDZa—AZN—TFIEMI N EOFFIX. FITS Support Office(3.2.1.1 ZIf) @
FITS Resources Tith 570 1999 £ TTH D, NRAO O FITS BlEY 1 b (3.2.1.3 &
) D7 —=h A TEREDEH TR o TW5B, HA FITS ZEAR—LR—=VTDT —
A TR —EZXEK T U FITS Support Office D7 — /11 7S T ->TW5,

3.2.3 ADASS ¢ TAU GA BoF

ADASS (Astronomical Data Analysis Software and Systems) (354 54 HuFE 5 [a]
D THONDE RXEDEOT — ROV 7 b7 27 AT LABEBROEBRESETH D,
FITS Bf#% FITS BoF (Birds of a Feather = HH##%) 2B Nigin I 15 (ot FITS
FELEF TV THD Wells iI2& D&, ZZTOEMM FITS 33 2=F 1 DIERRE
DE®REVWERDZESTH D),
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2018 FEEDH 28 [Al1% 10 H 11 H - 15 HIZ, 7A VA - AV =5V RRETiTRbN
77 2019 FEEDHE 29 M)A T & - 70 —="2’ D MartiniPlaza Conference Center
T10H6-10 HIZiTbNE FEIZHR > TS, ADASS BEE#HRIZIRD URL 2 (%
DERFDFLTHD Z IO E S TR I ENTE D),

http://wuw.adass.org/

F7z, 3T LIZBED TAU (International Astronomical Union = [EF¥RCFHA)
® GA (General Assenbly = #842%) THi#% FITS (ZBI9 % BoF I N b, 7272L.
WINE TAU-FWG O X Y ANREDTD DI TIEARWO T, ARNRPEILEE 2 H oLk
DFEEDELEH, A—IVEROFHZIZTITHON S,

3.3 HAEHODER

3.3.1 HZX FITS £&%&

FITS (239 % e #4813 TAU @ Commission B2 @ DRWG (Data Representation
Working Group) (Z#%\} 517z FITS SEG (Special Expert Group) T % (JEE DIHS
H#), FITS SEG [ZIZFE»SDFEENSMUTE D, FITS THET 26 20REET
LGEITIE A =V EARO R & SR E CTIRET 5, HADSIZ, (HA FITS ZE2D
ZERETH D) BHMPAVN—EaoTWD, 2014 05132 OPEMFEIC TSR AR
FBD S IR0 2 (418 HiZ M), HAGE T O - Mol & LT, HA FITS
ZARPE-> TS, HARFITS ZEXE, HAENT FITS (CHT 5z 3 57200
ZESYX UT, 1994 F 6 HIZHEB I, 1998 4F 5 A Bl X8 7e Y = 7 RO
ZEEMATBAEDKHNIZ A > TWD, 2019 4F 1 HEIEDZBFLA D@D 9,

ZER (BEBEXRZE) @t # (kanamitu@fukuoka-edu.ac. jp)

BIZER (EiIXXA, KXT—9 V¥ —) EHMEE (tadafumi . takataGnao.ac. jp)
BIZER (RBXRZE, FERFE LY ¥ —) JilHishiG (kawabtkjChiroshima-u.ac. jp)
Z8 (B#ARERT, X E2F) AlF k% (ishisaki@tmu.ac. jp)

£8 (JAXA, R"AELE) (UK —i (yamamura@ir.isas. jaxa. jp)

£8 (JAXA, KB2E) E/KBCL (shimizu@solar.isas. jaxa. jp)

Z 58 (EiIXxA, KR VLBI&IAT) WE 4/ (kono. yusuke@nao.ac. jp)

Z8 (EiIXxA, /N7 1 8RR /NEF<F{A (monoderalnaoj.org)

Z8 (EiZXXEB, ALMA) /MG (george . kosugilnao.ac. jp)

Z8 (EiXXA, FOILKZER) {GH#HE—AB (hanaoka@solar.mtk.nao.ac. jp)
Z8 (BiXXA, N7 A4 &R MILS=E) [l (hiroyuki.maeharalnao.ac. jp)
£8 (RKA, REEAA) ##MEE (tmorokumalioa.s.u-tokyo.ac. jp)

ZE (—BXK, FHRERtE 5 —) HEH (yas.nakajima@cio.hit-u.ac. jp)

ZB (AT ERXB) ILNTH (cyamauch@ir.isas. jaxa. jp)

5 (TEREKRF, #¥E) HHERK (syoshidacis. ac. jp)

BEZE (BUURXBREHR) Mk

YALMA BIfATEE 2 U CHWT W AHB—IKIZ 2012 F 5 H 7 HIZHE 4IRS A EFhafizhEz L
7zo BATIEEBZBHOLET,
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3.3. HARENDIEHR

SDEIAERFEHELTIE, A=V T VANTOEHEMTDH S,
jfits@iizaka.dc.nao.ac.jp
A—=D V7Y ANTOFEMIZIE EFRBEOMIZA TH =N U TIRO AV NZHBML
THHhLTWEEWwWTW5,

Ot (R )
W (F AL T-RE)

e e AR (132 RSB YA AT

EEGER] (ESZRT A, T A BT

o HiJIM— (R XE, KXF—REy2—) [FHHER]

FITS $&®HTY 7 b7 = 7EEOFEEIX, DT R SCE LR 2 LT 5 A —
Y7 U AN JIRAFNET TS T Wzhh, KO < ORIRIREBO R, BIAEIdH AL T
KOEHFKOEM ST 2 —NIZBITLTHEEINT WS,

jirafnet@hamabe. jpn.org

(FrElzZ D ML 2205 E 1%, jirafnet-ctlChamabe. jpn.org FLIZAIT Tsub-
scribe HRT-DHH] (A—IVT RVATEH Y FHA) | 2ENIELVWESITHDL, £/,
BB DY A b (http://hamalabo.sakura.ne. jp/software.html) (T IE K CIEHILE Y
7 FEROERbEEH I N TWD),

3.3.2 HZXE FITS EESF—LR—=Y

FRZEE2OFEHICHEE LT, WWW LT FITS BT 5iEHz s 57201 TH
A FITS ZERF—LR=V] ZFl& LTS, URL IZELNO@ED,
http://wwl.fukuoka-edu.ac.jp/ kanamitu/fits/
TZTREL TV B HERPY —E R,

FITS B#ED L D= 2 — A

FITS ®F 5] Z (html k)

NetNews 7 —H 1 7, MBE Y —VL X
FITS B3 K3 2 X > M

FITS B#EY 7 b o = 7 #fik

FITS B#ED ) > o

EWo e IATHD, FITS IZBH9T 5 NetNews (FIGLD sci.astro.fits =2 — A
TIW—T) DFLHP fitsbits A=V VZF VA MDA =LDT —H1 TOLH - MERIZBE L
Tl FITS support office "DV ¥ 7127 o7z, (jfits A=YV Z VYA MDEHE—EPMK
RRRIFFE S TWED, X2V T 1 DO ZE DT TV B D THWEDEDBRE),
72, FF¥aX Y MEEUTIE, FITS OF45 EO html iz H®, FEFEDAX VX — R,
EREED TRX P RAMRAZ VTN 774 VEEWTH 5,
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3. FITS 77 A )VEHFEDITIX?

3.3.3 RNTFT—H9EVYI—ERBERUEHRES

Z DF5| E D HREAR T B 25 KCFIUILAFFE1E 1990 I YR fibnird T\ 7 —
JAT—v a3y ETORIT — X Offtr B 9 5 RCEHRAEIZE U CIEHR L - e
TH5E UCHAEL M, FITS ([T 2EEH 62 <, FHEREZENLRIADRILT —X
VA —HNIZEWVWT WD, 2003 £ 50 [2E UBRIXKIRIRBIZH O, FITS OFH| &
BE DGR E KD 2T — 27 > ay TEBROIHRD AR > T W5,

http://jaipa.nao.ac.jp/

Fl, RXT =RV X =D 7Y A NCREFY VLR (hRad, T—X7 =N

Wik, MR IWMATRIXT—R2DOA Y 74 VIEREBHL TWEDTEHEIZIN
72\,
http://dbc.nao.ac. jp/

3.3.4 JTIWI2EERFEOHUXERREBERATRI—LR—Y

915 LiagE OB ERFEZ M2, FITS Bl e GO SRIEHRA N idoY = 741
MZBWTREZNTWS
https://www.naoj.org/0Observing/fits
Lo, TIEBEEBO FITS Wl Z GOSERIL EVRAE RXT -2ty X —
THEMHLTWAS SMOKA %1 hOFE URLIZHH B,
https://smoka.nao.ac. jp/about/fits/fits html
ZOFRIE TR LTS [T1X2 DaBiARTE S ) CRBIHRERE, V> T~y
REFEIZDWNT, %ﬁ@‘[ Wi, J:na‘7174j”f MZTHERR L TIHE 72\,
Zoftz, TIEBEEET — X OR—I DD 5,
https://www.naoj.org/0Observing/DataReduction/index.html
Z 22, COMICS, FOCAS, HDS, IRCS, MOIRCS, Suprime-Cam @ 5 — & fi###f
DY = a7 IVHEHPRETNT WS, 7, HSC ONRA T 54 VIZDOWTIR FRDR—Y
PHEINTWES,
https://hsc.mtk.nao.ac. jp/pipedoc/index.html
IN6DY 2T R=VBHETEMUTHE W,
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4 fHEAL FITS OFSE
4

HOELZ D iF, 1976 /£ 11 H. NFRA (Netherlands Foundation for Radio Astronomy)
® R. Harten & KPNO (Kitt Peak National Observatory) @ D. Wells IZ & %7 — X%
AT LORAFANDEZEFTH o7z, BEOHEIZIK, KL4MPEHRLZTO MR TTF—4&
KEWY) T RNI2TDTFAL - T URRA SNz, 1977 A5 1978 4EIZH T J. Dickel
(Univ. Illinois) 1& Westerbork & Kitt Peak DH]I T, Y- BEA A —Y DTy a—F R
HaFiT U7z,

1979 4£ 1 H. KPNO THi»f 7z NSF (National Science Foundation) &G TT —
RARWH T —< v MZOWTHEam S 1, #ED P. Boyce (NSF) 28 NOAO & NRAO
~NFREEDETF 2 EFH L. R. Burns (NRAO), E. Groth (Princeton), Wells {Z X X2
74— A%FEREE, Burns & VLA THio 7o s v HicaEE {72, 1979 4 3
A 27/28 H. Harten & Wells O#ER% jti2, 36 RifIZ 7z 25k % % T, E. Greisen
(NRAO) & Wells 2%, Basic FITS Agreement Z 5k I 7z, TIZTF—IlR>7DIE,
ML - ROV A X% ESTE0T, YKHOTRTOIY VDO — R A X2EREL,
CDC-6000/7000 DT — 7 OYEL T 1w 794 X (30240-bits) (ZEWNTZ & A5, 23040-bits
EWVWOENRAI N, TXEE LTI 52U 8bit, FEAE 16-bit, T E
32-bit D 0-999 F TOEFIDVY R— NIz, FROZ L E2FXT—REINZE 5
L a—REMMTsZedFINi,

1979 4 5 A, NOAO & NRAO DT FITS 12 & 55— X hvikA S, T OEMAM
DRI NIz, WD T — XD AIEX, OS/MVT DItd IBM-360 (2 DFfiEL 32 €
k. EBCDIC) CBWT PL/I V7 Uz T2k F—7 EizEhr7/zF—X % SCOPE
% 0S & LTHiHT % CDC-6400 (1 D% 60 ¥ b, Display Code) > FORTRAN
VIR T7 THEEWIETITbNZ, ZODDHEKY AT LADMAELEIX, T—
AZWDIZDIZIEBE L FTEZONIFREDE D572, Tk, EI N/ FITS fEiED
M I NBENIEAN R T — XKD TENERING, WO EHlE o7,

1979 4 6 H. Basic FITS 234 2V 7 ® k) TZX T (281} % International Image Pro-
cessing Workshop T Wells & Greisen (Z & D2 I N7z, Harten "2 N % 2il L 7z,
FITS [ZEEEIZZ T AN o, 1 E2FZTICRLAI 2 =T 11281 2 EEIEE T + —
<y N OHINLEHENL U 7=,

CNEBIETIELA T OFC e UTSRAGETH D (BLR FITS Paper 1 &3 % (56 11
S 3R [1]))o

o Wells, D. C., Greisen, E. W., and Harten, R. H. 1981, “FITS : A Flexible Image
Transport System,” Astron. Astrophys. Suppl., 44, 363-370.

4.1

{&FI':I"I

4.2 Random Groups

FITS 13%4]. TYZXNMMEEINTZA A=V DREE NS BERAT 7257208, 3 <izftho
RATDTF — XZHOMAIZEFZ B b otz, TS5 ULEHLW FITS fi&Eo
A OHE LT, 1979 RN 5 1980 M DIZH T T, Greisen & Harten (/NEZHID 2
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4. fEH¥2 FITS OFEHR

N—=TE2EHHOEREEZEE Lz, FLADITN—TE NTA =R E/NEFIDEY v 57D,
NT A= RDOEREE, BADWRTIEED TN —TTHERL &SNz, ZoRAE, BIM
A% visibility 7 — X DEEDBENSRKEINZEDTH S,

Random Groups (IO ECbIN S Z & 137w <, YFESHTT 5, BfETIL Binary
Table TEE#MZ 6N TWVW5E, SRIIMEDLVAIRNNZS S,

Random Groups 1%, 1982 4 TAU #2T FITS &2, N1 F VU F— X DOHELER
T7A—xv e UTERI N,

ZHUIHIE LA R O e UTRIATRETH 5 (BAF FITS Paper 1T (26 11 ¥ 23 >Ciik
21))e

e Greisen, E. W. and Harten, R. H. 1981, “An Extension of FITS for Small Arrays
of Data,” Astron. Astrophys. Suppl., 44, 371-374.

4.3 Generalized Extension

XD 2ODHMDT=D, —MALHEIEA (generalized extension) 2VE#HE S 117z,

o HAHHNZD & > TH LU WHIHD T — Xk z2 v fEIZ T %
o BT —XR—2{L2HEIZUEET — X EDESDHXETE 5 LDI12T5%

#l 21X Table Extension (% table ¥ list 72 & % 5 — Xy & H£IZE U FITS 77 1)L
ICHELS LT, B sHEHOT — X OBOBFRE T — XS & U TS &5,

Z D1=OIZHH 7= FiLIE. Primary HDU (Header and Data Unit) & [FBRIZ, ASCIT
71— R+ 4 A= (keyword=value JERX) D~y XL 7— X ihh & 72 2455k HDU % €%
TEILTHotz, BpDT R ELRT 5% < OMBOIRVPHFILETE S, T5L
7o HEEAL S N7 HEIREB (extension) (&, Primary 7 — XEFID FITS ~v X% @iV 7 b
DT RHEREAY XEFOL L OICHBTEDEAEGICT S, HEHT — X2\ T DR
1Z. ZOILIEDOHAITEE S N AR THIRBA Y X ZGlid I Nb, T TOMEL I—
Fi% Primary #B& [FFRIZ 23040 bits (= 2880 8-bit bytes) T2, Zd HDU HE DL
BREMEEN, ZOTYA VTR A T LN D, SRRSO FFEDFKEHT Y 25 T,
BEFD FITS 7— X EARBEVPEENLRV LD IZLRITNIER S0,

(FEA) FITS (Basic FITS ) 137 7 A )V OZEBIZ 21T X8 5 720D T, #R5EIE Primary
HDU DOBZIZE PR T NUXR 578\, SBEHOESIX 23040-bit L I — F Db b THKD
Z20DT, fLRIBIXE ICH 722 a— R oM 5,

FEAED FITS OILEHIE GEA) FITS Fkk, KXIIa=7112%ZIFANSN TAU
TERINNIEX, ARV X —=NiZhb, FITS 7 74 Vik, EEEEOIRT 28> Z
EMTE, ZTONEF DREIZR N,

FITS 2 =% 1 2D 7 7 A W OEHDILRERD 5 bAEED L DT 25T Z L AT
X555, 200N —RHFEINTNS,

o HIEHDIGERIIIME— DR F->TWT, Ny XIZHRIND,
o N RIZFDHERED R E X DIFWHNEZ 5NT W5,
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4.4. ASCII Tables

FITS 774 VEHGY 7 MY 2T IZHSDBRABIFRO XA TDOV AN &2F->THD,
NY RIS RA TR EGHMA, TNERZDNE D DERDS, L UERIBRWEEIEX, WL
DDV A—REAFXY TTERENFHEL, IROILEDLFANT L,

—MBALHEEREB DR ANL, 1988 4E TAU I & 0 @RI N, BAETIEMATOCE L TSR
AEETd B, (FITS Paper 111 (25 115 2% 3Gk [4]))

e Grosbgl, P., Harten, R. H., Greisen, E. W., and Wells, D. C. 1988, “Generalized
Extensions and Blocking Factors for FITS |’ Astron. Astrophys. Suppl., 73, 359—
364.

4.4 ASCII Tables

FITS 7 #—<v hOEIIE, BHIDOFIZR> TWRWT — XA R—A (hZxu7%E) 12D
WTORHET — X ARANDERZE L L7, ZhhERkE b, RIPRIGREVERS N
Tzo ZHUE, MOEDIBRTFT—RIZHUIHT 52 Z N TE S,

o fHHEN K X1

o Bl 2 - WIET — & - ] T — X EOBNZ T 218 H. BIKERZ (FA) FITS
Bzl e U, Az R RLRES & U THRITINA %,

o T—RIFMHKERDRE, HIZIE, ZL DY I T T XTI RMEINIZA A =T
SREZEMEB L, TOMNE, 7TV T A, A4 X, AXRT MUVEL @R EDNT
A—RERN T 7ANVICEEHRT, RXFHFIIORN T 7 AV %2ED, ZITHI-
=HEZENERD Y 7 MU 7 TROLKPE AR L DEIENRTE B,

ASCH R RILIREIZ. ZNAFTD FITS 7 4 —< v b & — ALK O BANZHE S .
KT —RIFEHNE UTRdkI b, TRV D007 1+ =)V K oiifis g, &
74 =V RIZDOWT DR (74—~ v b (FORTRAN-77 Bk - fiE - WASE) IFH0ER
Ay ZizidikEn s,

Z DAL ADC(Astronomical Data Center) 7 X B 7ETHHAINTE D, BEIIE
BO—ELUTAZ X —=FIZEWMD WNoNT WS, THIFBIETIELLF DX TSI
HEETdH 5, (FITS Paper IV (113 25 [5]))

e Harten, R. H., Grosbgl, P., Greisen, E. W., and Wells, D. C. 1988, “The FITS
Tables Extension,” Astron. Astrophys. Suppl., 73, 365-372.

ZZETOD, 4 DD XTELOONTWDEDH, [HA] FITS X TFEHG FITS
DL oTW5B,

4.5 Floating Point

JLHD FITS Tlk, NAF Y - F—RITBEHEIOADGF S v, IEREE 72 13RS
DOHEPNZRWMEIX, A7 =D V7 U TEBILL TS T Wiz, AT7r—=1) Y7 D=ddD
BEIZ, Ny RIZHEZONB I I NT Wz, T, Bk aRERT — X DHIZ K E 74
FIRI 2L, B NIRRT DT h S R D E %2 i\ 7z,
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IEEE ZE/NBUSHBUE DY K IZ & £ 720 Z OMEOIR N TE S L 5127572, 1989 4
12 A 22 H, TAU ® FITS Working Group (Z{FE/NIIZ DWW TDOERIZEL, IEEE-754
(IEEE 1985) @ 32 ¥'w b & 64 ¥y b % FITS TOREMEMNZFE/NID 21 TE L
THHUZ, Zid 1990 £ 1 3 1 HE D EfS Nz,

4.6 Physical Blocking

FITS DA S N7z 1979 FEICIEEER T —RBETFAT A T 124V F, 9 hTv oD
W57 —7Td b, FITS Paper I TIIYH 70y 7% 4 XFFHML a— F¥ 1 ZZFEL W
LINTWz, DT E, < DT—XUHE-HIXZ 0T ay 74 ATk, 7—X%
BLDIZBERT —TER 1/O #EBO S TATHEEU S &5 2hotz, AV a—2&
DR UL D, AANA FDORAEY 2HEHTEHE5RDLboeRER TV D
BRI E0 D LDk o7, fERE LT, FITS Paper III Tl&, 1/2 1 ¥ FHESAT —
TETR10RBLI-RNETZ 1 YTy 7 LTIRZZZEREENTVS, 5
W2, =NV T—=TRNT 4 AT BREDH LU WVAT 4 THRT — TIZEE b > T
BO., oL DHFLWAT  TIREEED 70y 7 (WEKIZIE 27 bytes) TL
F=RIZT 7R ATETS, FITS ® 23040-bit i L I — RiZZ D71 v 7 OFEREIZRG
TERL Lo T Wiz, 72, FITS Paper I TS /2 FITS LT — 7 EDb D&
UCTHo, 774 NVEBTNIIET S I WL kb L, FITS 7 71 VERE
DATATIZLTTDHEDEWVD LD id, FiBREy MIEARTIEINELR-TE
727o TNTHERRDAT 47 ETD FITS 7 7 A VOB R RBARBEL I NTWED
T, TRTDAT 1 7T TO—MRLHAIE . KT, 2"-byte WEL 71w 7 CTD FITS i
HLa—RoEZHIZETEEDN Wells & Grosbel (ESO) 12 & 5T 1991 iz X N7z,
COREF~Y A F— 0 FHZ 1994 F£F, TAU-FWG IZX > TR I N

(FEMIE. 5.9 fiz A X)

4.7 Image Extension

1980 4K, FITS 3 X a2 =7 « TIEZXoulids % Primary HDU [k, #i5E HDU (2
LEDLFEREHEML Tz, IUE Z)V—7Tlk, BET 505 (Fcfionr—2& 7
v IO ZRU7 74 MIEDEISI L LTV, 7997 TF—RTIET—REA
THEST2DE S 1 DEiZBEIL T Primary 7 — XS 7Ty 72 EFHES T LT
E o7z, J.D. Ponz, J.R. Muiioz (ESA TUE Z)V—7) & R. Thompson (CSC, GSFC
IUE Z)V—7) Q#M7 N T 7 N &ERL 1992 EDIZAB Uk, 2 O#EEIE IMAGE
Lo ontz, M—DEELFEwIE. Random Groups L I — F % Image JLIRDRZIZE
FEHNDED, LW RiZo72A, Random Groups BRI fHibNR < R>TET WD
T, #%/& Random Groups L I — NIFFFE R WZ &2 o772, sEfllE, 5.7 HiE 25 11D
SR [8] 2D Z &,
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4.8. Binary Tables

4.8 Binary Tables

ASCII RIE R iF, ROHHBDVZ WG, REBAR—AZRELT D, LFEANDEH
BB IENITR S0, ASCIH RIER L, FE/NIGRZTR D DITBEZ 72D
7273, IEEE {FEV/NSUGSHIM ORI X D, RIERTAA F VU RE/NIR 2 & £ 8 58D
FlJ 7z, —7. VLBA BAfR CROIEHHEIZEI % 5 BEIE U7z, < LT, W. Cotton
(NRAO) 1T & 01 F 1) KEADEEF & 41, A3DTABLE’ & #Aff1} 5417z, A3DTABLE I,
1987 I AIPS (Astronomical Image Processing System) O—f& LTV U — A X
iz,

1990 41, NASA ZZDE O Y =27 M IRTIZBEWT, AAHINZT—X %
FITS 74—~y b CTHMHETEZ L 2E L, TORBL LS Y, ST VF—BGROT—
REEDFREI P TN T W, ZORHOT—XIGEFEA R N - VA NORIZRD, X
FHNZT B RZBDIZHRS>TULEIDT, N1 F V) EAVWZREADEL KD SN T
Wiz, 25 UEADIE, 1991 4 4 A, Cotton & 'BINTABLE’ & ffi# X 7z 4E#E N1
D READOBRMOBINEZRR U, T4k, ADTABLE 2& & LT, ZHICHTE2ER
EIMKRLUZEDTH B,

1989 K. Green Bank TOH —EWR L CTOEMET + —< v MNEAKDZDDEE
T, D. Wells (ZNA FIVRIEAD T 4+ —)V NIZZIRTESN ZHHTEZ 5 L5125 %
RELUZ, 62, [THICHSOREIZZEZD I EVABRIZAR S & 5 R ICB LR
=iz, ZOME, 1991 £ 4 HoI—a v X FITS ZE20%2T D. Tody 12X D ELY
EiFehi, @Eimog, Cotton & Tody I2& b, KA V& - F—2E2HWEREA 2R
LUz, ZIRTT 4 — IV RRHAZERRID 7 +—< v b, TNH6D/ZHDF—T7—RF»
T4 =V RT74x—3v b2 LEZARDT F A MDY Cotton & Tody 12 & - T 1991 4F
10 HizafE iz,

1991 £ 7 HZ A. W. Pence (GSFC/HEASARC) &30 75 DL % H— D E\ N 375
EXBTBRUTDWTRESR Z M U, damOfE. BlEdsIZBId 2 8182% 3 H/H OfHk &
UTHInE 7z, i & 77z BINTABLE D$EE L Cotton, Tody, Pence (Z & D, 1993 4
5 HIZRBE N7z, 1994 FEDFIZIX TAU-FWG X Z DIREDAX % FITS DAR VX —
FO—i& UTRA L7, 3 DOk — ZRoulidy]. WZRAY]. XFHES] — 13278
SN D —HIZIXED SN o7z, NS IFHERIZI NS AERIZI W
Helot,

IMAGE & BINTABLE 7 7 1 V@ ESO, IUE, Goddard Space Flight Center ® HEASARC
OO T A M, 1992 HFIZFAE I N /zh8, FITS 74—y "3 T =T EOEDN 5
VY PARMY) =L UTCRBEINE LS B1I2o00N, ZODOLHIET — 7 Tldie<,
anonymous FTP TIN5 X 5127 ->72, 1994 F4HIZI%, BINTABLE DHET %221 TX
5757 A MPEREEIZAITTiThi, STScl & ESO ., ESO £ GSFC/HEASARC
[l"C® IMAGE %> BINTABLE 7 — X DA 7oz, 1994 4 6 H 15 H., IAU-FWG ®
HETH D P. Groshel 1. 710 v F > )L—)L & IMAGE, BINTABLE #LiRD ER 2 B8 %
HE Uz, ZTNSHIZDOWTIKERIZ FITS ARV X — KD~z T, il 5.8 HiL 2 11
DR [10) 2D Z &,

2B, YL BINTABLE OfE%D B.1: WA RES] & B.2: ZIRCES] FA XY X —
RDO—HIZ7 > TWieh o 7255, 20054 4 H 7 HIZ IAU-FWG TIERIZAXR VX —RD
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—IIZHL D AN D Z DRI Nz,

4.9 Year 2000 Convention

1996 4 11 H. RGO (Royal Greenwich Observatory) @ P. Bunclark 1%, FITS @O % —
7 — N (DATE-0BS 7 &) TOHAMIFDHF D, F DD 2 ML HEL> TWRWZ8,
2000 fEITIIMEAE ST B Z & 2R L. TNEMEIRT 5720, DATE-0BS ¥ — 7 — F DG
ERELU, ZOREFI -1y N FITS ZERTRITSIZEZRI N, 7AVAD
WFC (WGAS (Working Group on Astronomical Software) @ FITS ZE%) TDikin
DHT, A. Rots IZXBHET%2%ZF. WFC 8L, HA FITS ZEROZREZIT. &
FEIZIX, 1997 4 11 A 13 HIZ TAU-FWG O FE%2Z 1 TERICZR I iz, FEflld,
75 HiEZROZ L,

4.10 NOST Standard 100-2.0

FITS O&FRMNZ 1 DO XL LT dHIFS728H, NASA / Science Office of
Standards and Technology (NOST) (& NOST FITS Standard % 1993 fFLICRAER L T &
7zo THIFRZE%EZ NOST OHET 5 Technical Panel TT\W, AEMVEONS &, draft
EUTAIN, —EDiEimx 72, FITS OB L FAKOFH E MIEZESTD
ARDE, TAU-FWG TO#HEE) TIERZEYESRMN 38D 505, NOST 100-1.0 & 1993
R A 1B HIZH TN, ZD#%, 2 2 HAD Technical Panel 2 & D, YHELOHELEZ &
7z NOST 100-1.1 %% 1995 4 9 A 28 HiZ, NOST Standard 100-2.0 |& TAU-FWG T
DEZEZRET 2000 4F 10 A 12 HITIERREEERK (FITS A% 2 X —F) LD o,
2001 FEIZHIAR & 7z (B8 TT SR D Sk [13]). #ElliE, 5 HE RO Z &,

4.11 World Coordinate System

D. Wells 1% 1981 2 A0 6, KERMEE L 77— X FLF| (RIKA A=V D x, y REZITT
. AR MVOWEHPA N =7 ZANRTA=ZD LS50 E5DT) OO %E
KIT2DODYVATLDRRETH D Z L %2iliil, BERF—T - FOREEZT-oTW
7zo 21 World Coordinate System (WCS) D¥ff Tdh 5, D%, B KX E OB
Y7 b7 THs AIPS (3.1.2.2 28) ORIFIZEEL T, Greisen 1B 5D UFEL
WHEZIREL, 05 IXERREXHZ2IZUH, MONE (X RNk E) ITH kK&
LTWwo iz,

WCS BIERICEREIND LS o72DIF, 1988 4E 1 HiZ NRAO THMfES iz
ATDILTHD, AIPS TOHMNZ D LIZ, AT =V VIR EAZID ANz MY
WCS DRRENRI Nz, TORETREINZRGTEONY T—2 2 »H HST 2H#A
3% STScl ® IRAF %ZFi%3 % NOAO 2 X T ANSNFEEL TV o7z,

1992 D ADASS R —7 « V7 TOiimZ i E 2 T, Greisen & Calabretta A 1992 4
12HIZWCS DRI 7 F&ERL. 1993 4F 6 712 Berkeley TiTH 4172 AAS (American
Astronomical Society) DA TR U7z, ZIZTOD D. Tody (NOAO) & D% i 2
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412, A—A+FVT/=a—Y—F v NHEERERDRR

TWETSIN2N—T 3 Y 1993 4F 8 ATl S, £ D, 1996 4£IZ1X Binary Table
CBEAREFFSTZEA A=V DOEHIEIZDOWTENML 7 WCS DREX N,

Z 0o OBEFEIIEHEDB X 12H F DRV 5720, 1997 F, 1998 4ED ADASS
THl St E@wMI N, 1999 4£121F Calabretta & Greisen D3 DFEHR %2R U7z, 1999 4E
@ ADASS T WCS OfE#EAL 2B & 5 & F 28 & AR 283, 2001 4E 6 H 30
HIZ NOAO @ F. Valdes, D.Tody, L. Davis 52 & % —fi{tDIRE%2Z T THET ST 7z
WCS %3 32D Paper & L THRINZ, TD 32D WCS Paper 1&X 5 IZHERBERD
W% 4 DHD Paper 28T 22 & 270, WCS Paper I - III % 2001 £ ADASS
THRREI Nz, TDH., WCS Paper IIT (A2 MVER) I X ZE#ERORMAD 2 &
WS Z & T, WCS Paper L II IZDWTT A HOMISZESTREHEI N, HL 2 D0
BZESSE- T, B&RIZ 2002 4F 12 H 18 HIZ TAU FWG THE#EY L CRB I iz,

Z D%, Paper 1T iZDWTHWET DA, 2004 4F 10 HDONBI T A > N ZEEN 5 4E
RO FA & & T 2005 48 H 18 HIZ TAU FWG TERIZRD 517z (6 EEH).

7z, Paper I (Z1&% D% spherical projection ®—#& U T HEALPix (Hierarchical
Equal Area isoLatitude Pixelization) projection % 2006 4 4 H 27 HIZHU D A5 7z,

412 F—RANI)T7/Za—Y—F Y RHBFEEROHERE

2004 8 HOHIZ, 2RTIVEMINTWEA—A NIV T /=a—T—F v NIl
FEREHIZIIREI T DRED JAU-FWG OBRETARIN:Z, BRPIIOF T < Vit
M.Calabretta, aham®&H CTHOMIKZE B2 CMIBEZE 2O MM (R 7 YV T7THK) &5
WIEHIRZEE S 2BHE L TRy b7 —2 ETOHERNOBIT R E S FEEIC R - 7208 HiH
F—BHEODR WL TOWRE LR -T2,

4.13 FITS ® MIME %4 7°& L TDOEE

Eo{#HimINT& 7% FITS % MIME(Multipurpose Internet Mail Extensions) ® X
A7 UTHERT S\ I 2004 4 8 H 9 HD TAU-FWG TR IR THRED D &,
Z D% 2005 49 H 9 HIZ TANA 12X D image/fits & application/fits &\ 5 X 1 TH3E
Pk N7z (RFC4047 218).

414 64EY NBEODRYVET—RADEA

2004 17 fitsbits T Z > =i 2 012 64 v MEEEDE AIZ DWW T DEFEmN R H X
. BRKIYIZ 2005 4F 12 H 8 HIZ TAU-FWG OREIZ L ST TFD 32BN AX VX — K
IZEh Aens Z e -7z,

1. 64 Y NI DT —R XA THTI5A VRIS AV T2 ATy a Ve
L4 1% BITPIX = 64 TR
2. 64y N AEEGLNAF YV TF—TNDH T L% TFORMn = ’K’ TET
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4. fEH¥2 FITS OFEHR

3. 64 By NEHORINEI X —TF 7y RO FY T — TV OEFIER
F717 LI TFORM = *1Qt’ TX$ (MEFD 32 €'y bElk ¥ TFROM = *1Pt’ (T
HoT)

4.15 FITS Standard

2001 4E1Z FITS standard 2.0 23HR X VT BABE, 2005 £ D AJZ RIS 64 £y b
BDBEAEZT 28— 3 > 2.1(2005 4F 4 ). 2.1b(2005 4F 12 H) 23RB X 41, 2007 4F
(ZFE R U 7258 3 ] Technical Panel (Z 4k TAU-FWG 12 & 24644) 12X D 2008 4£ 7 T
1Z 3.0 BRE SN, 2010 SRR S 7z (B8 TLEBOSTHR [27]). #EMlIE 5 EEx SO Z &,

4.16 FITS Registry

%%E7H’\%meKioTFﬂS@%bVﬁ%ﬁg®%$ akan, PRIROTNZ
B 572012, REINDZPBHNDORF a2 XY M a2 )R Y M) o%Elz 127
Z e xR EE bf' 7 = 7 ~R— Registry of FITS Conventions(http://fits.gsfc.nasa.
gov/fits_registry.html) DHEI N/, T2 IAU-FWG (2 X DR XN, 22

(2T N5 convention IZDWTIE IAU-FWG TS 5, 2012 48 HD IAU-FWG
@%:77V§ﬁr%w ENETIZAT VY 7 aAA Y MR EDTFHE A TWIZHIH
DWW L DAY Registry IZEE I N7z (WCS @ TPV, ZPX),

4.17 2012 F GA LD {&E

2012 FED LI TD TAU #82 T, TAU-FWG 13# 7 = 7 ¥ > Lucio Chiappetti (INAF
(Istituto Nazionale di AstroFisica), X7/, 1 XV 7)) TR L7z, BRAIZINET
DF =7 X IE, TAU-FWG 7% 1988 @ TAU GA TTELHHDF =7 vV TH 5]
& Preben Grosbol(ESO, 1988-1994), 2 f Don Wells(NRAO, 1994-2003), 3 & William
Pence (NASA/GSFC, 2003-2012) TH %, BUED L Z5, ZNXTEPNT W @F =7
TV AFEIPNT WA, TAU @ Division DFEMEIZ & D FWG & Division B(Facilities,
Technologies and Data Science) @ @ Comission 5(Documentation & Astronomical
Data) (IZH% 3 2 Fislilh) ORF L7553 T TH B, R0 SEROB >7-. HIHBEESL
DIED HIZOWTIE, HBZERE2HAL TS (FIZIX HAZERZT7 V7 HEEZE&
CEIITHATEE) LWHIFZHE, A VEZ—3y MRRUIZAIL THUSZER L W #
RN T, HREPSEEEFNERV, EWHIEFER MDD, BIF =T ¥ 2D Pence
BRERFBREDEZ 2 RPL TV, AANIZH, SEBEBEININT LT VT HIET
FLELDRHLVDOTHREDHFATRVOTIE, EHEATWVSD,

4.18 FITS BETDFHIL—ILADF%1T

FITS BETDI— 31 v X —2y MRRIZEHILTT7 9y NTAEY—F 4 L DIzlkE
INTz, HIBZRESOBEGIZZDONL—NVIZksTHRAEINDE Z o7z, TTLWIL—IL
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4.19. WCS time #XMN AR X — NI

1% fitsbits ML 1I2& 57 ) w27 aX Y b ERET, FWG IZL5REREBETHT SN
VUTNIEREDIT 5T, ZONN—)VIiX 2013 F 12 HiIZ FWG THAGRI N, 20141 H
1TH2SHKE U, FL—ILOZEMIZ 7.3 fis i,

4.19 WCS time #®WXHARY V¥ —KIC

WCS ORFIZBEd 55> " Representations of Time Coordinates in FITS” A% 2013 4F
6 HiZ FWG THAR I, TDHK 2014 9 12 ALA FEICRM S BRIz, —Ho
WCS #iX D 4 HFHIZ% 5, F#kIZSE 3 28] 2. BEZIZDOWTIZSE IO 6.6 i

L
Z8,

4.20 FITS Working Group DR

2012 4ELARE D TAU DR 12, 42Kk 1E Division B @ Commission 5 it K72 -5
7=, 2015 FEDF ATl Division B(Facilities, Technologies and Data Science) Bt @
Commission B2(Data and Documentation) O FIZ75 Z &I 5 (HE VLD LD
72EHWVR D), BRTIX, Commission B2 @ FiZ Data Representation Working Group
(DRWG) H#&F 54, £ Z D FITS Special Expert Group (FITS SEG) 23¢¢kdD FITS
Working Group (IAU FWG) 25 &< Z 212725 TWB A, 2018 LERDW i TIIRAT
FHEATH S, FWG DEBIIHEKD FWG KD Lucio O FTHifEI N TV,

4.21 FITS LY RN EFOHBEHDRY V5 — KRADELY IAH

2015 £ D TAU BB ICHMmEOMMIBITT LI L2 AL T, FWG DL Lucio
DOHFERMDIZE D, FITS VYA MV IZERINTWA N ZAHERE D A X v X — NIz
O ANTNWI S, WS EEHET Uz, 201642 A2 6 7 HIZ»F T IAU-FWG T
KRINTZF—7 — RPHRNITIRDE D (AR,

e CHEKSUM, DATASUM ¥ —7 — F

e “Tiled Image and Tiled Table Compression” ¥if4

e “column limits” #i#J (TLMINn, TLMAXn, TDMINn, TDMAXn ¥ —7 — I)
e CONTINUE ¥—7— K

e “blank header space convetion” #if

e INHERIT ¥—7— K

e “Green Bank Convention” #i#f4

72 fiH 2,
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4. fEH¥2 FITS OFEHR

4.22 FITS Standard 4.0

FITS standard 3.0 23R E N TUAREIZAGR S N HHIPF —7 — P2 L (BiHZR) 2
HU D A#v7z FITS Standard OHhR (4.0) 23EE S 1, 2018 4 7 HITHEEOFERAR T 1
7= (kB Y ALAGE ICEREIND LEbNhd, BRFSTIEREK) . TAU OFfHETT
FITS WG DBATHLHEA TR P o722 806, ZOHREIX, BEWIZ IAU FITS WG %
5l k< FED TAU FITS Special Expert Group(FITS SEG) IZ & > T I N7z, #Fllli%
bEEZRDI L,

4.23 #EEPORE
FITS 2B U THAELS Z RV T WA EIZOWTHIZELTEL,

e WCS @ distortion DfFHEL (6 TSI
o TDMDIEEDIRES (hierarchical group 72 &) (7.2 HiZ )
o Uy FAVHMEIT — AU TD FITS DM DG
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EI11ER

FITS V77L2YRXHAAR

~FITS \ZB3 5 A E L BHE R~

A B B
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5 FITS A9 >4 —RK
5.1 FITS A9 >4 —K RF¥axvhk

FITS 1355 1 0D 4 ST AR L 512 4 DORARLIZ L > TEDOEBITE D (A
NXIZJE G FITS ). 1982 412 Random Groups %%, 1988 4E1Z ASCII Table 2344 IAU IZ
IO IERIZRD SNz, £, BPID 1/2 14 VFESAT—THOERBILEI N, FITS
ZmBRREE L AL, BEAT « 7TOWHMESGE LTRER LW L 2T,

1988 4£iZ 1% TAU FITS Working Group &S 41, FITS B OHMERF PR, kD
LR, FITS (HHOHERE, FITS ¥—7 — FEHLOBR R EOFFEEZ T2 2 L L2720, 1989
E1Z1% TAU Commission 5 FITS Working Group (IAU-FWG) 23FE/NUR DR BLIZEE
THARDARITEL 2,

Z DYl FITS O&FMEE %2 37K — h L TW=DIld NASA /Science Office of Standards
and Technology (NOST) ®—#f& UTEEI VT Wz FITS Support Office 725720
T. NOST TIZZN 6D FITS iz 1 DO X LT dHIF 572012 NOST FITS
Standard Z{Fkd 5 Z & & o7z, BRADHESE (draft) DFEKIZ. NOST OEET S
Technical Panel 23MER L, HHADK XA I a =51 TO—EDiHEim 2 R TR I
7-#. TAU commission 5 ([Zf2HiX 4, 3 DOMK FITS ZE2 (k. 2 —w v H
AR) TORFE, TIAU FWG TORFECERBFERK (FITS AX X —F) L2 o,

295 LT 1993 FFIZIFm#ID/N— 2 > A, Definition of the Flexible Image Transport
System (FITS ) (June 18, 1993, NOST 100-1.0) & L CTHE ., ZD, 1994 FIZ1%
Image Extension. Blocking, Binary Table 23 1ERIZ FITS Ok LTl o b, 22
EDEDRHY, TS EID A7z 100-1.1 2% 1995 49 H 28 HiZHi 7=,

NOST standard 1. Z D% 1998 4 4 H D draft standard /N—3 3 >~ 100-1.2 % jtiZ
WET & N7z satndard /N— 2 > 100-2.0 2% 1999 4 3 HiZAfIZ N, 3 DOHIRZE S
DARERET, 2000 4 10 HIZERIZ IAU FWG TOHZEDFER, 28 - THRAI N,
L\ FITS DAR VX —Re ULTRD SNz (55T [13)).

Z D%, FITS Support Office ¥ NOST Otz @i 7= Z & % 5%1) (BfElZ HEASARC @
TCIZH D), BEITEZEILX AU FWG OF =7 X V72 o572 Pence DILIZEEF 54172 Technical
Panel CHETHEZ/EFK L. TAU FWG Tigan - BE LU THET T2 il o7z, ZTD
FHE. 2005 4F 4 HIZHZERVPEA 2321372 2.1, 12731264 ¥y NEROEA%2Z1) 7=
2.1b WEEI NIz, 2.1b D&, 24T E NI THET S 7z 3.0 23 2008 7 HIZHREI 1
7= (3% 3k [27]).

2012 4E121X TAU FWG O F 7 ¥ > % Lucio Chiappetti 122 L, Lucio ®FHEE Y
WZ& o T FITS VYA M VIZEERI N7 & % FEIRIZ Standard (ZHX D AL EZED
D S NTz, 2013 FEITEFE X N7z WCS time #XDHER, 2016 E AR I N ZFD
BRI E 2D IAATZ 4.0 HY 2018 FFEITHE I N, BHEOR, ARSI Nz, (BIRRATIEE
ZHARIZIE R > Tnien, 10)

2019 £ 1 AT, 20D FITS iIZ22WTHOARXEELZ>TWD,

ZZTCIEHBRETDOIERRTH S FITS Standard 4.0 D 5 5 reference (2732 5 58453 DI
P JAU IZ & D ERXRASNTWAILESIZE L TS 5,

08158 D FITS Support Office = PDF Fihid %
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5. FITS AX>X—NK

5.2 FITS 774 I)LOEK
5.2.1 FITS &

FITS 7 7 14 )Vix. A FOD FITS EEPRDIE TR

e Primary HDU (Header and Data Unit)
o /KGRI N7z extensions (optional)

e special records (optional, HlfEd 0 )

Primary HDU 7213256725 FITS 7 7 A )\ViE 13K FITS | 721X Single Image FITS
(SIF) 7 7 A L& W 1 DLL ED extension %KD H DI Multi-Extension FITS (MEF)
TrANEND, & FITS BEE, BHEMED FITS 7w 75 55, Primary HDU &
FITS 774 VOBRHID T Oy 7 TlhE 5, ZiUlHi % FITS BEDRMID 70y 71X,
ERID FITS BREOFKR T Oy 7 DEBIZEPND, FITS 7HY Z7DKE I, 23040
'y b (=2830 N1 k) THD,

Primary HDU & 4 XT® extension (&, ASCII 7F A b+ (IEMEIZIE 20H ~ TEH DX
T - T PO RBIBRMEDOANYy XTuy 7 T BRIEO T -2 70y o
NoBREND, BADOT—X 70y 7~y XORMKTay 7 DBEHIZEIND,

Standard Tl& FITS 7 7 1 VD b — X )LH¥ 1 XAl % D HDU DY A X IZPRA % %
FRWH, EBEOY 7 vz 7 TREIRE225 2055 (—HDOY AT AT 23
1 b ~21GB D7 7 A ILH A XHIERH %), 1!

5.2.2 Primary HDU

FITS 7—X %y b ORFEDEZEIL Primary ~v X TH 5, Primary ~v XIZHEWT
Primary 7 — X BLFIHY (49 UHMBETRWH) @05, Primary 7 — X BLF O k1
Primary ~ v XD NAXIS ¥—7 — RDETRI N5,

Primary HDU O~ X, ASCII ¥ A b CTEMLNZEHELZF—TY—NLa—F
(I—=RAA=I)TTETWVD, TRTONY XKIBEEED A~y X Ty 7h 6720, ffx
DAYy X Ty 71336 DF—7—RKLI—=FK»ro6kd, NEDRWF—T7—RLa—FK
X795 v2 (16 #D 20, 0x20 F7-1% 20H) THID 3,

FITS 7 #—=v b Tl& Primary 7 — X BlFE 0-999 XIED T — X ELFIN S TETW
%, T—ROMEIFEAFEEEERVEY PA M) —LATRDOINS, fHIEBITPIX ¥—7 —
RTHREINZE Y MERD, BEOEIXRID Primary 7 — XM 2 EFH L 3 — R
DI DAL EIZEFE» NS, B D] E i< &% DT DY) DMEIXERT DT DEEDED T
CHIZEL, 1 XL EOBRFITIETF— 20X, £F axis 1 DA VT v 7 ADEE
JEVZAE Y, IRIT axis 2 DA VT v 7 ADFSIET, 51 EHi< axis DA VT v I AHKS
IEIZ72 0, axis m (m 1% NAXIS DfE) @ 1 ¥ F v 7 AN —FRB IS, 37205 A4
A(zy, 29, .o Ty) DERIFIXA—TY DK 1 DIEIZZR 5,

MSFITSIO ¥ =27 )b ver.1.2.1 @ §3 12k, V7 b D = 7HIFKA DA T, FITS IZD2W\WTO @b Off
e, VI MY TOFEBIIEATIEIEREToT WS,
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Al 1 1),
A2 1 1),
A(NAXIS1, 1 1),
A<1 9 2 9 9 1)7
A2 .2 1),
A(NAXIS1, 2 1),
A(l , NAXIS2, ..., NAXISm),
A(NAXIS1, NAXIS2, ..., NAXISm)

5.2.

FITS 7 7 1 )V OKERL

1: 1IRGEPA EDOEFITIEF D axis 1 12724 VT v 7 AR —FRLIZBIL L., 5l &
< axis @ index DIEIZZALT 5, H-EEDNMEZ RV TIIESIOME I 70 v 7 DR

EE N TH B,

BX DR ST YTy 7 AIE 1 DOIHED NAXISn ¥ —7— NOEET 1 282
TWL (5.3.2Mi5M), 7—XREHIVBRBEDOL I— RE2HEDE SRVWEA, 5K OFIKIZ
FEAOME L AU KRB TEY oz FHE VB <, IEEE ZFE/NIURIT — X Tk +0 OfEHMED

ns,

5.2.3 Extensions

I RTD extension 1FLAFDEM: 27T HENH S, L\ extension (X, BEIFED

extension X 1 7 TRALWVEEDLGEIZOAMESNERETH 5,

MBEM % extension 1. ~Y XD XTENSION F—7 — R TIEE I N /z, D extension &
FEHELURWEEDLE 2D, H2E% T 5729 extension #l&. IAU-FWG 2%

BEINDBEDND D,

H A4 ZOEE & extension FOTF — X DY w ML ZF D extension D~y KIZEZIA

Fhd,

Standard Extension #% standard extension [Z[EA DEEi 2 FiH. FOEE & NEDNE
412 FITS standard THEIN TV RITNUIE R SRV, &7 —X &I/ LTIX 1
DD extension format DANRD 5N, (7.1 LK),

FITS 7 7 4 JLAD|EZE extension & Primary HDU & % W IO extension DI E

P d,

1 DD FITS 7 —X* v b#HTlE standard extension 1 & D X 5 22JHIZ
o TWTH I,
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5. FITS AX>X—NK

53 Av4
531 F¥F—7—KLId—R

ANY ZXDF—7— Rl a— N2%

123456789012345678901 23 -+ <HLENSDNA N
F—7—FK = fE / aAXAVh <A

DEIITHE-TEY, F—U— NFIAFED 8 LFDEHE G LR\ ASCI XFFITH
D, RoMAIFZEADVEED NS, T, WRXFZ2MES LN TE, IFIIMH R4
W, TYR—=AATENATVEMD e NTES, MOXFIIES ZeBTERY, &
ZFERMDF—T = FTIRITCOARNT 1O EOT % MA 0 1&HEE A\ (NAXIST D & 5
(2 U NAXIS001 D & S iZiX L7,

ORI TE LT = ZDEEADEHIZ 9, 10 #7HEE,

BIXEET A=<y bERET7) =T 4—<v b TR T2 (5.3.3 B2MH), fliH T
EMEDRW (9, 10 HTHA =] TH->T 11 HUAELTRTZEH (null value) D7 —
)R, ZOGEEDF—T — ROMEIFREHRL LD, BHEF—T— R~y XpT2ELL
EHENTEWTRWL, oF—7—FH 2B EBNEIRNETERY, L. MUF—
7 — RINELR B2 R > THERENZ 5, TOMEIXRE L85,

S OMNBIIMERETHS, TAY MIAIZENTE LW, TA VIR HIGEIEIBHTE
SHIZ/ 220070763, S ORERICZEAE AND Z R nE, F—T7—
F L a— FIZIEEIRIATREZ: ASCIT X (16 #D 41H ~ 7TEH) 2 A, 2> ha—)L¥ v
72 %% DEL 33 A Y PHTHHEN D NS TIEAR,

532 F—TU—K

(Primary ~v XD ¥ —"7— K]
Primary ~\ v R IZIZIRDOF =7 — RPBRHTH 5,

SIMPLE = T

BITPIX

NAXIS

NAXISn (n =1, ..., NAXIS)

=W N =

(other keywords)

last END

# 1: Primary ~v X DBHEF—T7— K.

SIMPLE ZR< F—7 — KNiZ, §RRTD FITS Ny RIZHETHY, SIMPLE F—7— K
IZ Primary ~v ZIZIEb 3 BETH S, SIMPLE F—7 — K& NAXISn F—7 — RORIC

RH—RA A=V WIS EVWHIRIHRDEWHZD T standard TlEfHb L A>T W5,
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53. ~NwX

R 1LIZHHUNDMDF—T7 — RE2FHAL TR SR\, 72, SIMPLE ¥—7— %
extension v ZIZEWTIEZ 57\,
Primary 7 — X EA DBy MUIIRD LS 1252 505,

Npits = |BITPIX| X
(NAXIS1 x NAXIS2 X --- X NAXISm), (1)

ZZT Npis 13IEEAT, BREL I—=RDT—REH DD 2D 5 72D HED Z RV
72y MECTC. m i NAXIS Offi, BITPIX & NAXISn I3/ 4DF—7— RIZHET 2T
H5,

WHHEF =T — ROMEIXEE 7 A=~y NTEIPNEIRETHD, HE4XDF—T—FDE
RIZIRDIE D,

SIMPLE standard (25 FITS 7 7 A )V TCILiwEE T 2 Ff O R ETH 5, F DIFE X stan-
dard IZEELTCTWEWZ & 2KRT,

BITPIX #BEEA2FbH, NMETLH2T—XESNOTF—XEOVY Y v EEXT, ArIRMEIZT
FLDFER2 DY T, T —REFIDIEACAEDHIFH - FEFE 10 U 72 8 U] 2248 %2 18 JAX
EThb,

NAXIS 999 AR DOIEE DERUEZE Kb T — X EF|h oo %2 £KS, 0 DEEIZZD HDU
T =AW 2R,

NAXISn FEEDOEEUEZFFEL, 77— XEHD n FBH O EFEHE# KT, n=1,---  NAXIS
WZRIET 2 Z0F =T — RBEHETRETH 5,

END fH % F572 9 9-80 MildxZEH, ~v XO#HmMM Kby 2ERb L, Ny XFORED
FITS 70w 21257 0E7% 570,

fill T — XRKB

8 NFI-EFEE 2 EEK
16 16 £ b 2 I (2 D)
32 32w b 2 ERE (2 D)
64 64 v b 2 ERE (2 DHI)
-32  IEEE Bl EFFE)I/INSUR

-64 1EEE SRS IZ8/IN SR

# 2: H%h7: BITPIX {H D #iAA

(extension ~v XD F—177— K]

extension DY XIFIRDEX 3 DF—"7 — NZK/HE T 5, XTENSION F—"7— N & NAXISn
F—U—FOMIZIER3IZHHUHNDMDF—T — RE2HAL TIERS LW,

extension data DYy ML, MOAXTEZ SN 5,
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5. FITS AX > X—FK

XTENSION

BITPIX

NAXIS
NAXISn, n= 1, ..., NAXIS

=W N

(other keywords, including ...)
PCOUNT
GCOUNT

last END

3 HMIZH o 72 extensions DHHEF—T — K

Nyits = |BITPIX| x GCOUNT x
(PCOUNT + NAXIS1 x NAXIS2 X - - - x NAXISm), (2)

ZZT Npys FIAT, LV I—RNZ2H7ZT72O, DITMASGNDZEAZRVZLE Y b
(. m % NAXIS Offi, BITPIX, GCOUNT, PCOUNT, NAXISn IZ& 4 DF—7 — RIZHET %
ETH 5,

BxDF—7— FDOEHKIZ

XTENSION extension D X 1 7% /R T X FF|%FFD, extension D~y ZIZIEBHETH D,
Primary ~v ZIZIEBENTIEW T R\, 28 % k1) % 728 extension £ 1% IAUFWG
WZERREI NIRRT NIE R S0,

PCOUNT BEHMEZFiD, T — X &% CHT 57 E% & %, IMAGE Extension & ASCII
Table Extension Tl 0 T#® YD, BINTABLE TlZA A VT —&X T —7NiZHKi 4
TV T BT 2TV 7 (e—7) DA NIRRT, random group TlEZ IV —
TOMH % DEFNZHANLDINT A — R % KT,

GCOUNT BHEEZKH, T— XA MiE2EHRT WY E% & 5, IMAGE, ASCII Table,
BINTABLE D+ extension Tl 1 Dffi% & %, random group Tl random group @
BERT,

(fhDFHSN/zF—7—F]

Iz BETIZRVWD, FRINTWEF—T— RRLHIFMET 5, 7FU < ZERK (FITS
Standard 4.0 @ 4.4.2) S L TW\W/=7Z< 2 & & L, T2 T3 %2, HDU 2ficfb
250, BOFRIZET2E 0, HFEWFHRIZBET2E0, aA v b 7F—XEHNZE
5D, WCS IZET5E D, extension IZBHT2HD, DIHIZE KT %,
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53. ~NwX

(HDU &f%icfbH 5 F—7—F)

DATE YYYY-MM-DD JE R & 721X YYYY-MM-DDThh:mm:ss[.sss...] JEA® UTC T®D HDU
PMEB I NZHA, YYYY X 4 HTOPEE, MM iX 2 #7DH, DD IX 2 HTOHTH D,
R B R T 25 E81E TZ2XKY D XF & UC, hh A 2 HTOKRE, mm 2% 2 D4,
ss W UNBUSBARIZA T 3 y) TH B3, LHD 0 1B L TIER ST, Bo
INBLATR D BIIMED 7+ —< v P EFFELRVWRVEEORINAGRTH S, H
%5 HDU @5y Rav—& UTEK X vz HDU D4 1L DATE F—7 — Rix AV
VFILNDEDEMLFELTEN T DR,

ORIGIN FITS 7 7 14 NV ZEER U -8R % 3§,

EXTEND #¥ME T Z2R25E&. DT —Xt v NI extension 23 B WGV 2R3, LART
® standard Tl& extension 7% 555 1% Primary N KIZELS R E L IN TV
P, BIERRIZEIEN LR D> TWVW5,

BLOCKED ZDF—7—RNiETF—&Xky hDETay 7ENHHEL I—- NEOEHLETH
DBTLEEFELLARWZ E2RTZODEAINZN, BERFDRWALREN,

(B ORI 2 F -7 —K)

DATE-0BS #HllHKf% UTC TRb L 7ZH D (1972 420, 1972 FLLRTIE UT), I A ¥
N CREIZBHRL S N2 WER D, BlllO A X — MRAERT L IES NS, 14

TELESCOP 7 — X HUFIZffibo 7= Hia ik,
INSTRUME T — X R flfib 7z #ds,
OBSERVER 7 — X & HUf5 L 7- Bl
OBJECT il & 1v7= Rik4,

EQUINOX "NV X E kT —XhizGE 2 oNn-fMiE2 R TOIMbN - BERIZNT S
equinox Z RN CHFEN/NIRRR U723 D,

EPOCH FITS TiZZDF—7— NidffibNn b RN & TlEA\w, EQUINOX 2{#5 Z &,
(EFEWEIRR I 2% =7 —K)

AUTHOR 7 — R &% U7z ND&4HT, WL HDT—2Y — A offlkE =T — X
DGEIZHEHAI NS,

REFERENC T — X BHRRMI D & B & v 7=356 0 Hi

BDATE F— 7 — FiZ oW T, 2000 FEREICET 3 ABCTHEWERNPELEINA, 75 HitBZRBOZ &,
MDATE-0BS ¥ — "7 — FIZ2DWTH, 7.5 HizSlBOI &,
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5. FITS AX>X—NK

(XY MZETEF—T—K)
COMMENT % Ff7z78\ (=" ARE), FERDZDITMES, WDFENTH L,
HISTORY fE% Fi7z72\0 (=" AHE), T—XDOUNHMOEREEZEL, WODFEWVTHE LW,

“ZEY F—7— R 18 {idN ASCII 7T > 7, 9-80 Mk 2 ENWTHE L\ (= FRHEH),
WL DENTH &,

(HERD T — RSN T 2F—7 — F)

BSCALE JHEI/INBUEMET BZERO F— 7 — R & & L IZEH DY 27 R ILEDE DY HAE L & S
BECEOYHEIZEBRT 2 DITF S, BEPRWEEDT 7 4L MElIX 1.0 TH 5,

BZERO J%E/NEUSAET BSCALE ¥ — 7 — R & L B IZHEAID Y 27 LIVENEOYHEE & & 5
BECEOYMAEIZEBRT 2D S5, T 7 4V MEX 0.0 TH 5,

BSCALE & BZERQ % {#i o 7= 2 FFEARIFIRD & 512705
Yi¥fE = BZERO + BSCALE x Fi4!{H (3)

BZERO ¥ —" — RN FITS @ BITPIX CTHINTWRWFSMHD 8 ¥y MEHK LR 574
LOBA EDIED T — 2 2 KT DI blibns, ZDBAIE BSCALE ¥ —7— K&
—FHIZIRDFAD LD BfFi N SET 5,

BITPIX LD W e BZERO
T—REAT TR RAT

8 5 e RN AREL -128 (—27)

16 REEN] ey b 32768 (219)

32 (SREEN] 5k 32 €y b 2147483648 (231)

64 (SREEN) e 64 €y b 9223372036854775808 (203)

4 FEEHEILR T — R R A TORBE D=8 D BZERO DfF\\ i

BUNIT Ed4 D IZ BSCALE & BZERO 2 L7z &, XbLINET—XDH 2R T X
ZH, SEDHLLAMEDLNERETH D,

BLANK BITPIX ¥ —7 — RV EDME %KD (= BT — XlF)) ~v X TOAELINERE
T, BT — X EFIHOYIEOEHZ S N T W ARWESIMEE R TERMHEE2IRET 5,

DATAMAX BC4 D E RAE D FE BN, A 50 72 W) BRAE o B KA

DATAMIN %1 v D e/ IME D IFE) /NS B, B 20 72 Y BE D Fe/IME,
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53. ~NwX

(WCSIZB35F—7— R (GEL < 1% 6 Z2IR))

WCSAXES WCS TOHiD% (%), WCS BfRF —7 — FDLEIHIZE <,
CTYPE: 4 &% HD#ID X 1 7% K XFF,

CUNIT: i & H DD CRVAL & CDELT DY #if,

CRPIX: i HH O LOSRUKDALEZBD A > T v 7 A TR IFE/NEUTE,
CRVAL: i #& H Ol LD S TD WCS il & 2 9 17 B/ NEUR

CDELT: 4 % H il EOZME S TD WCS D) % 5 2 5 F8/INSUSE,

CROTA% FSHEJEATIR DY & HL73 2 JEAT R AN O [AlHs & R § VR B/ NBUSE, 5B O M ITHER X
NIRH Y IZIRD CDig, PCi_j ZfHS,

PCi_j j W& @ Bl R DIRLE LT,
CDi_j j W& i EDRID AT — )L % M5 KB AT,
(Extension 29 5 F—7—R)

EXTNAME [F] U X A 7@ Extension ([Al U XTENSION % £§iD) O] % X j] % 728 D X FH
ZfEE UTRD,

EXTVER [f] U XTENSION & EXTNAME % ff D572 5 72 extension Z X g 5720125, %
B, 1226 FA20EFTRL, #ELTWRLSTELEDAR,

EXTLEVEL extension v X 1D extension BEEHND L ~)L % F 3 5EH,

5.3.3 &

EOEZFIFMEORIZL>TRES>TED, BEET A=Y bEEZEFTV—Tr—< v
NTHob, X 1 DOMEFITE2EES, BN TER SR, BEF—7— NIZIZEE
T+ =<y h2HAWVWAELERDD, MiOF—"7—NTHEZNIHREI NS, KXF - /INX
FORANFE N (FHZHHGE S AR WA E D 1X),

XFH EET7 A=<y bTIE, 11 HHEIZ . 12 HH2»SXFH, 80 HiFTOEIMT
) THi%, {HIFBHDIE ASCIL 7F A b (16 #£T 20H ~ TEH) DATH Y, * &H
HEHAE 0 (R EET D) LT 5, LEHOEEIBEKE RO S DA
E S, AT 8 XFM EIZEETHD 5 Z L BERI N T W2 23BAEIL XTENSION
F¥—"7— N (PIMAGE_ .’ , > TABLE .’ ) A TIEZE DD IX 7\,
7V —=7%—3v b THEEZHIXAEKRTH 523, LHHLRED > OAMEI 11-80 Hi
DEZIZH->TE L, 72720 10 I SEYIOFIAFOMIE 121 TRITN
AR AN AN
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5. FITS AX>X—NK

EHLoDHEEXFHOESIZRA 68 (=80-8 (F—7—N)-2(=")-2(")
XFTHbd, HlZIX, LRI, NOST Standard 1.1 DOUHIL 0BJECT F— 7 — N idHAfl
DIF¥II7RETULMTA—FE2ERTREI TRV, LOFHBRAH O HEL -
T\, BRI E N, RO XS Bl alaeL > TW\Wb, ( [FITS OF5| &
B3R 5.2.3 I ESH).

DBJECTuu=U ’ NVSSHJOOO000_200449|_”_“_||_|l_||_||_“_”_“_“_|l_|[_| ? |_|/|_132_Char

RIBME [EET7A—~ Y PTIXTERZIZFZ2 30 MHIZEL, 7V —74—~<v b TlE 11-80
MIOBWIZEHNDEXEN TERIZF LTS, E505 TEHIXFOXFOHBITIZZ
2/ (2 ZNIHE AV M) OARRHE NS,

B EE 74—~y bTIE 11-30 #iHIZAFESDH T ASCII a— K T&EL, BFoMIz%E
HZEEATIER S\, LI + 2T - 2T E, + I3EBKTE 5, BRI
IR EMNE AL EINDS,

TV —T5—<v b TIHEDN 11-80 IO X ZTH LW L ZBRITIEEE 7+ —~< v
MEERTH 5,

EFHNRE FEE7 +—~ v b TIE 11-30 HHIZAFED T ASCII a— K THEL, HF
DEIZEHZEATIIR S, LHIZIE + £ - DT 6ND (+ IFEM),
BB L NBERDINZ . TREID, A< & BB, NGO EH 55 1 21371
NXR S0, BEERZ T O5EI1E . 3B TE 20, MNP H 25613873 .
MBETH %, PP ADLEFIETRENT (KXFT R 7213 D(IERHE DY
) DRIZEBCHEE & <
7V =7 x =Xy MTIRALED 11-80 IO X I TH LWIZ L ZRIFIFEE T + —< v
hEFABTH 2,

BHREBH EHEBBITEEE 7+ —< v MIRWv, HEEBIIER L EHE , TRYID,
k% () THEES (BRI (14, -45)), FEH., B dbBETHNIX, T 1
DDERIBE AlpI b, 11-80 D EZIZEBENTHER T DA,

BRZE/NESE HEFEH/NSEIZDETE 7+ — <y MER, ERFE NS AL
e EHE , TREYID, 24k% () THES BRI (14.5, -4.5E+5)), FiB, k&
e HIFE/NEGSETHNIX, TNT 1 DOERFE/NEGEE A5, 11-80
i EZIZEBNWTENEDR,
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54. T—XKH

54 T—4KE

Primary 3 &' Extension D7 — X IEZ DHD ENP DA TREI R ITNIER S
B\, FITS T—XIENA FA MY =L UTIRENERETH D, N1 MECIZE Y
JILVT 4TV (=@ED TCP/IP TOXY NT—I N hA—X—)Thb,

5.4.1 XFE&EH

RO THEL,
XF EXFE1INNM M (=8Ey M) T, EMEY M 0D 7EY M ASCII I— KT
KbIhs,

8 Ev MNEH SR LDONAF,
#HPHIZ 0 ~ 255

16 £y MEH 2 OMBERIZEBFFESNENLFUT 231 b TH D,
FPH I -32768 ~ +32767

32 Ev NEE 2 OMBERIZEIBFENENLF YT A NS MTH D,
HAPH 1L -2147483648 ~ +2147483647

64 Ev NEH 2 OMBERICELZFESNENTFTYTE NS FTHD,
HiDH % -9223372036854775808 ~ +9223372036854775807

RrS57 LB FITS Tk (8bit X1 7Z2RWT) FFERUVERITY R— I hR2 DT,
572 U 16-bit, 32-bit, 64-bit BEEUXEEEIZIE FITS 7 — X BIFNTIIAEHI T E 700,
RO DI Y72 A T2y Mzl > TRSN S BEBOHIHIZY 7 b XE 25 FEME
b, TD7HITIEBSCALE ¥—7—F% 1.0 (LT, BITPIX F—7— RiZJGU
TiY47% BZERO ¥ — 7V — NOMEAHTT 5 (£ 4 21),

5.4.2 IEEE-754 F&1/\# 5@

32 721k 64 €y MFEUNEA T — XD FITS 7+ —< v hADOZHIE, ANSI/IEEE-
754 BRI IZHES, ~w ZhdD BITPIX = -32 B & O BITPIX = -64 [T NE 1 32, 64
Yy b @ IEEE HE/NIRTH 2 Z & 2T, N1 bOIEFIX, BAPRFS LB RIZ
B EMDREREDNSNSREDALEL,

32 ©v MEEUNSUGTEORERIZZ Yy MIEPSIRD &L 5122 >TW0W5,

vy MiE WA

(£ 5 4)
1 RF
2-9 Ei=E
10 - 32 %K

# 5: 32 €y MNEFEIUNIOEY Y MiE,

5FITS Standard 3.0 QG Tl IEEE-754 FHI/NIUIEOE #IE Appendix E THREAIICHHI ATV
%,
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5. FITS AX>X—NK

E72. ZOHEDMEDERIFIRD X 51275,
(RO L AR 3B AXEAY 00. . .01 DEE 1AKE = 1.00...01 = 14272 L 725)

= () odRRD L e (4)

64 v MZEU/NEOREEIIE LY MIBEMRD LS 1T >T W5,

vy MiE WA

(FEh5Hh)
1 Rr
2-12 EiEE
13 - 64 #K

# 6: 64 v MNEEI/NBUSOE Y MIE,
/2. ZOGEDEDHIRIZIRD XS24 5,

5 = (_1)?‘@% « 2(*5%#&*1023) % 1. %% (5)

5.5 Random Groups #i&

AR v X — K FITS Tl&d» 5. Random Groups fid i, 1FIEME—B FHETOIn
FizoAFibiv, ZnLAD 38 TlE Random Groups 74— v hDTF— R %&5iD 5
FITS FAHL0 Y 7 b 2 713E & A L7\, #7228 H X 172 Binary Table extension &
W3 iE Random Groups TrRbik SN A HEEE D AND Z e RN TES725 5, (Greisen,
E. W. and Harten, R. H., “An Extension of FITS for Groups of Small Arrays of Data”,
Astron. & Astrophys. Suppl., 44, 371-374, 1981)

5.5.1 F¥—T—FK

% L. Random Groups 74—~ h®D L I— KA Primary ~v X 1Z#i < 41 Primary
ANy ZDF—"7— KL a— NIAEROMBZEF —7 — RIZfIA T GROUPS, PCOUNT, GCOUNT
F—U—REREZRITINERS RV, F24DF—7— FOEKIZFNHRD extension F—
7— ROHLFEUTHZH, NAXIST F—7— i 0 (Primary 7 — ZFlFIA70W T & &R
) THLIZHENDH D, GROUPS ¥ — 7 — NEFwHME T 25, Random Groups L I —
RPFET 5 L Z2RT,
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5.5. Random Groups F&i&

I BATERVRFHINEZF—T—RE LT, ROEDHDH 5,

PTYPEn n &HD /8T X — X D4R % = $ X4,

PSCALn n & H® FITS group /37 A — X DENREME TR WEGEIT group /37 A — X DIl
% BAEIZZ#S 21512 PZEROn F— 7 — R e b 278/ TH B, T
7 A OfEIZ 1.0 TH 5,

PZEROn PSCALn ¥ —7 — RN & HIZ{fib i 2 ZEI/NIGET group /N7 A —XfEDOX 1T
MIST 2EMEERT, T 740 MDJEIX 0.0 TH5D,

ZHTRAITIRD L 512725,

HAH = PZEROn + PSCALn X group /37 A — X {# (6)

552 T—49Y—4STR

Random Groups T — X X7V —7Dty "hpokhd, JV—TORIINET E~ v X
L' I—R® GCOUNT ¥—7 — RO TH 5, %% DY)V —T71X PCOUNT ¥—"7 — R T/RI N
BEDNTGA—=RE ZDHBRIZTL A Y NI Nejoyn, WIRDODRTRD I NBEFN 0575,

Netern = (NAXIS2 X NAXIS3 X - - - x NAXISm) (7)

Z 2T Nepemn \F0OEDDITN—T DT —REFHIOHDTL A Y METH D, mik NAXIS D
. NAXISn IZZNETNDF—7— NIZfET 2METH 5,

£ L. Random Groups VI — FPMEET UL Primary 7 — X EANIFEL TER S
AN
FEINBETFT—XARBIHHIZV A NT v T7EINZEDTHSE, OLDDOEFID 1 AV
N—=IZHUTHNHETENT A =R LD EFEPERINDGEITIEANATA—XIT 2 DB
LEDF U PTYPEn ¥ —7 — R TROI NS ITHE S NRIT XRS50, ZORE, i
7N —T T A —ZfliH 5 PSCALn & PZEROn ¥—7 — R &> THE SN D EMHDOR &
55,
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5. FITS AX > X—FK

5.6 Image Extension (Standard extension 1)

BifE, Standard Extension & UTHKREINTWADIX 3 DdH b, FITS Standard Dt
BRMEIZHE > TREA LTS,

Image Extension & n Xt DT — X % i fids] & U T Data Unit (ZF&#13 2 B
BTd b, 1994 4 6 HIZ TAU FITS WG THEDFEREIR T, EX7R extension &
BoTz, FEIZDOWTIE, AR OfwmIcilii T nTn 5,

Ponz J.D., Thompson R.W. and Munoz J.R., “The FITS Image Extension”,
Astron. & Astrophys. Suppl., 105, 53-55, 1994

5.6.1 Image Extension DOIE

Image Extension i Grosbgl et al. 12 & 2 —f#ft S 17z FITS extension D7 *+ —< v
MZUZZDoTW5s, ZHIEES]. International Ultraviolet Explorer (IUE) 1Y = 7
RN T, GROUP 74— NTHMNLZD A A=Y T =R L@& LTV L& DD Primary
TR EED Z M TERNE D BRRIINERE., 1 A -V T— R LlAGDE D FE
& LT Muioz IZ &> THREI N7z, Image Extension |& Primary 7 — X5 2R D &
IIZUTHAMIZRED PALZEDTH S:

—_

- IR B D Z IR TS D RSN &2 FF S

2. FElFEH] % D extension IZ&EFEFND, ULIzWoTHELDEFNIIHSHED ANy X &
NARZHS>Z enFINS,

3. FITS 5AHD Y 7 b7 =713 E4 D extension ZfHHIZAFY TTE5IENTE S,
4. BB X —7 — ROl 2 AT 2 08370,

5. & D® FITS Image Extension 7 7 A V&[4 D~y XL F—=Xa1=y MIH}
% Z L TR Z BE L URWHEHMZR Primary 7 — XA 7 4+ —< v "R TE
% (?XTENSION=_’IMAGE .’ F¥—7—FZELZT),

Image Extension (& IUE 7 —A A4 VOBHUH T OV 27 N TARYT FLA A —=IITHf
2T —2DIAVTADT7 Ty T %MiNT 5 DICREI N,

5.6.2 Image Extension D~v 4

Image Extension O~y ZIZHERINDEF—7— NIFIRR—=YDKRTDEY TH 5,

extension ~ v XD GCOUNT ¥ —7— K& END F—7 — FHDEMF—7 — N7 —X%
DEECBH ORI, T — X EH QR M DOIER % LR 3 5 DIcffibng,

7 — X AL Primary 7 — X% & [A U TH Y, FITS Standard 4.0 @ 7.1 iz S
TNV, ZTO7x—< v MIE% D Image Extension HMHDEFID T — X fEEDP AT —
VT 77 R EIIMNITR 1-999 IGTD O E DD T — RS2 E5HZ L 2L T W5,
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#* 7: Principal HDU & $2% X 172 Image Extension TDMKZH FITS ¥—7— K

Principal

HDU

5.6. Image Extension (Standard extension 1)

SIMPLE
BITPIX
NAXIS
NAXISn
END

IMAGE
Extension
XTENSION=,’ IMAGE .’
BITPIX
NAXIS
NAXISn,n = 1, ..., NAXIS
PCOUNT = O
GCOUNT = 1
END

5.6.3 Image Extension D~y 4 Dl

ZDRATD extension DNED XD IfFibNBrDH%EZEITSE, ZDOHITIE Primary
7 — X dF)d IUE ORI NIzA A=V T 7 A Va2 EHR, NHTLHET LD F Y
T4 D77 v 27 ) Image Extension %> THMI LT W5,

Main Header

1

123456789012345678901234567890123456789012345678901234567890123456789012345. . .

2

4 5 6

SIMPLE =
BITPIX =
NAXIS
NAXIS1 =
NAXIS2 =
EXTEND =
CTYPEL =
CTYPE2
BSCALE
BZERO =
ORIGIN
TELESCOP
FILENAME=
DATE =

END

Main Data Record

(7THY 72RO TEEZIHDD),

16
768
768
’SAMPLE
= ’LINE ’
3.1250E-02
0.
= ’VILSPA
>IUE ’
’SWP12345.LIHI’
712/10/92°

N N N N N N N NN NN NN N

Standard FITS format

2-Bytes, 2-s complement integers
Number of axes

Number of pixels per row

Number of rows

Extensions may be present

X axis

Y axis

REAL = (FITS * BSCALE) + BZERO
Bias

Institution generating tape

IUE telescope

Filename (camera) (image).LI(disp)
Date tape was written as DD/MM/YY

99



5. FITS AX > X—FK

Extension Header
(Tay 7 2RdTEEHDD),

1 2 3 4 5 6 7
123456789012345678901234567890123456789012345678901234567890123456789012345. ..

XTENSION= ’IMAGE ? / Image Extension

BITPIX = 16 / 2-Bytes, 2-s complement integers
NAXIS = 2 / Number of axes

NAXIS1 = 768 / Number of pixels per row

NAXIS2 = 768 / Number of rows

PCOUNT = 0 / Number of parameters per group
GCOUNT = 1 / Number of groups

CTYPE1 = ’SAMPLE ° / X axis

CTYPE2 = ’LINE ? / Y axis

FILENAME= ’SWP12345.LFHI’ / Filename (camera) (image) .LF(disp)
EXTNAME = °LFHI ’ / Data quality flags

END
Extension Data Record

(7THY 72RO TEEZIHDD),

5.7 ASCII Table Extension (Standard extension 2)

ASCII Table Extension (&EIRIFIGERSCF 6705 1 DD HMlAR T — TN E2 NS 572
DOBUETH D, Data Unit 1Z1ET— TV ONEEENT 5,

JESIZ 1% standard extension & U THERMIZERD 57z DAY ASCII Table Extension T
BH%, FITS 7 71 VH®D extension ~v XDEAIDF —7 — RAH¥ XTENSION=_,’ TABLE,,,’
ThHhhiE, FOF— X% ASCII Table Extension TH D, I X0 7EOBREHIZESN
7z FERIIZ DWTIXLA N O IZFEB T TV 5,

Harten, R. H., Grosbgl. P., Greisen, E. W., and Wells, D. C., “The FITS Tables
Extension”, Astron. & Astrophys. Suppl. 73, 365-372, 1988

5.7.1 ASCII Table Extension ®F*—7— R

IWDR—=IDFRIDF—T7— NPWHETH S, FiHIFNT XTENSION F—7—RThHD,
TFIELDS ¥— 7 — R E TIZ ZDIHIZWA TWARITNIER ST, 2 oftioF—7— R
ZEIZE AL TR SRV,
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5.7.  ASCII Table Extension (Standard extension 2)

XTENSION=_,’ TABLE .’
BITPIX= 8

NAXIS= 2

NAXIS1

NAXIS2

PCOUNT= 0

GCOUNT= 1

TFIELDS

0O Ut W+

(4&0) ENDHREF
TTYPEn, n=1,2,... k
TBCOLn, n=1,2,... .k
TFORMn, n=1,2,... k

-
—

-
—

-
—

F)

k I% TFIELDS Ol (HEHE)
k

k

T
T k | TFIELDS ODFQ (B7H)
< 4

(v

last END

% 8: ASCII Table Extension ®HHEF—"7 — K,
H2DF—T7— ROEKRIZ

XTENSION fE& U TXXF4 *TABLE o’ &HF2,

BITPIX fi& U CHEME 8 ZFiD,

NAXIS fi 2 2Fib. T—XEHID 2 kot (fTLF]) THDZ %R,

NAXIS1 RODEITD ASCII XFH % KT IEE DOEEE,

NAXIS2 FKODITHUE KT IEE DBEAE,

PCOUNT f% 0 & U CTRODHNZT — X BRNZ & &2RT,

GCOUNT fiz 1 LT, 120&KZRKHOI L 2RT,

TFIELDS &ATHD 7 4 —)b N & X I IEAOEBUE, &K 999 TH 5,

TBCOLn n HHED 7« —)V DG £ M & /R BB, TOBRMIONIZ 1 TH 5,

TFORMn n ZBHD 7 4 =)L KA T — R ENTWB ANSI FORTRAN-77 74—~ b2 F£T
XFFNEAEE UTHRD (XFIIRIXFTRIFNUTR S5 20), IRR—=TYDEID T +—
<y MAMEZ B0, FFEE T4 —< Y FORNI DI TREEZERT I LIFTER,
EIXHIZ 10 5T, 2 86, S M, 16 EZ OMOEXFTE L Tl 5w,

Wi R — 2T MU 3R 74—~ v PO EBAN A BRB MRS N TVWEDOTERINAE W,
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5. FITS AX > X—FK

T4 =Nl T—XRXA4T
Aw XF
Iw ®H
Fw.d HEESEE
Ew.d HRESEE 58E0R
Dw.d fHREEER, BEERR

# 9: ASCII Table Extension THXI7: TFORMn 7 # —~ ¥ b,
fDFHEINEF—T—RELUTIERDESTEDNH 5,

TSCALn n HHD 7 1+ — )V ROEAPEOYHE TR \WIEEIZ TZEROn ¥ — 7 — N & 2 ff
bivd, A=) 7770k —, T7A)NHMDEIX 1.0 TH 5,

TZEROn TSCALn ¥—7 — K&tz ffibh s, Yok, T 74 bDfElX 0.0 TH 5,
TNULLn n HHD 7 4 = VROEHBINTWVWRWEZ R T XFHNTH S,
TTYPEn n HHD 7 1 — )V RDLRiT %2 52 5 XFHTH 5,

TUNITn n H%HD 7 « —)L RDfHIZ TSCALn & TZEROn ZJ#EfH L 7= & TOYM AL 2 R
IXFHITH B,

nFHHDT 4 =)V RDOEDP S HOYFEZ IR 5 72 DL /R AIX

physical value = TZEROn + TSCALn x field value. (8)

5.7.2 ASCII Table Extension D~y 4 D4

ASCTI Table Extension O#i]% #ETH <,

© Primary ~NY X

Ovvvnnn 1.0, 20000000 T 4......... 5o, 6. T...
1234567890123456789012345678901234567890123456789012345678901234567890. . .
SIMPLE = T / Standard FITS format

BITPIX = 8 / character information

NAXIS = 0 / No image data array present

EXTEND = T / There may be standard extensions

ORIGIN = ’CDS ? / Site which wrote the tape

DATE = ’23/09/83/° / Date tape was written

COMMENT AGK3 Astrometric catalog, formatted in FITS Tables Format.
COMMENT see: W. Dieckvoss, Hamburg-Bergedorf 1975.
END
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5.7.  ASCII Table Extension (Standard extension 2)

© extension NV X

(Tay2&ldd),

1234567890123456789012345678901234567890123456789012345678901234567890

XTENSION= °TABLE ? / Table extension

BITPIX = 8 / 8-bits per "pixel"

NAXIS = 2 / simple 2-D matrix

NAXIS1 = 74 / No. of characters per row (=74)
NAXIS2 = 3 / The number of rows (=3)
PCOUNT = / No "random" parameters
GCOUNT = 1 / Only one group

TFIELDS = 16 / there are 16 fields per row
EXTNAME = ’AGK3 ’ / Name of the catalog

TTYPE1 = ’NO ’ / The star number

TBCOL1 = 1 / start in column 1

TFORM1 = A7 ’ / 7 character field

TTYPE2 = MG ’ / stellar magnitudes

TBCOL2 = 8 / start in column 8

TFORM2 = ’E4.1 ’ / xx.x SP floating point
TUNIT2 = ’MAG ’ / units are magnitudes

&

TTYPE16 = ’BD ? / Bonner Durch. star number
TBCOL16 = 68 / start in column 68

TFORM16 = ’A7 ’ / 7 character field

TNULL16 = °’ ’ / blank indicate null

AUTHOR = ’W. Dieckvoss’

REFERENC= ’AGK3 Astrometric catalog, Hamburg-Bergedorf, 1975’
DATE = 14/07/82° / date file was generated

END

O fERT—KLa—F
(FTay 7 2@WHTEEZHRDS),

12345678901234567890123456789012345678901234567890123456789012345678901234
+82457 11.4 G5 15 30 57.480 +82 15 06.18 1960.37 2 -005 +006 29.99 +82 459
+82458 11.4 F5 15 32 41.151 +82 10 17.17 1958.36 2 -004 +006 27.97 +82 460
+82459 12.1 15 32 42.107 +82 40 28.83 1960.37 2 -004 +006 29.99 +82 461
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5. FITS AX > X—FK

5.8 Binary Table Extension (Standard extension 3)

Binary Table (ZF&AMIZIZATRD ASCII Table DNA FURREH, EHLDHTELL DT —
R L RRA AR RE 2 S OEMR b O TH 5, EMmD. ZWMHEIH D, RXEEDOHE
MR T VAN T =R E2RNT 2 L5, ERWICEERERIZBIRAD I ENTE S,

Binary Table (& Cotton W. D. (NRAO) & Tody D. (NOAO) (Z & » ASCII Table ®
—fft & U TR X 71, 'BINTABLE &\ 5 X1 T4 T 1994 4 6 H. TAU-FWG THZE
X, IERIZ Standard extension & UTERHI Nz, FEMITIROFR X% 2],

Cotton, W. D., Tody, D. B., and Pence, W. D., “Binary Table Extension to FITS”,
Astron. & Astrophys. Suppl., 113, 159-166, 1995

Z ZTlX FITS standard T® Binary Table Extension O85> D% 3 5,

5.8.1 Binary Table Extension O#E

Binary Table 131725 SR I N D EXDEEZ L 5, T— 7N DEIVHIZLIRITES]
BT HZeNTE, OLDDT Y M) XFEROSNATEINIAET 2Dy b3
FEEOY A XDEFITHD 55, ZhoDEIFFEELI NI A F VA TRIHI NS,
RKOEZDITRE2ZDINZHT L0 DD M) 2EDL, ZOTY M) FELDRLD
T—=RXAT (8 ¥ MISH UL, 16,32, 64 €y S SE, pEHE, ¥y J
IR B, 32 64 €y MEEUNEIUIEER) 05500 DThD, T—REAT
CIRTLIE. B2 DFNI U THNLIZER I DD, &4 DITIEFAUHE TR ITNIER o2
W, RICMNBET 2 EBMMERITT — 7NNy RIZF—TU =N /fEORT L LTEHEEND,

Binary Table @ extension Ofxf]DF —7 — K XTENSION= "BINTABLE' TdH 5,

Binary Table HDU %* Image HDU X> ASCII Table HDU & % #7225 DIk, 21z
A3 &SI Data Unit (27 — XEF (Data Array) (ZHIZ T, FHIMHIEK (Reserved Area)
&t — 7% (Heap Area) BFEET D2 L Th D, T — XEHIAND T — TV OFANFHEIE
ASCII Table HDU &[RRI T{7HAL] CRREVMELS N1 U FT— XS5, FHIH
BldT 4 A2 R=AD FITS 77V 75— a DOl HEINTED, T—XE2KiNT
D TIEZR, b — T, RO TAIEARES] OET—X3MEMHI N5,

FITS Header Binary Table HDU
gawor swose [~ ["Header Unit
NAXIS : 2 A \
NAXIS1xNAXIS2 Data Array
THEAP
+ ] > Data Unit
Reserved Area
PCOUNT T T
Heap Area
y y,

2: Binary Table HDU D##&
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5.8. Binary Table Extension (Standard extension 3)

5.8.2 Binary Table Extension O~y 4
ZRINBHF—T— N

XTENSION Binary Table (ZX} U Tid *BINTABLE’ T® %,

BITPIX Binary Table TiX 8 TH 5,

NAXIS Binary Table Tl& 2,

NAXIS1 &% D “477 D (8 ¥'w M) /N1 MK,

NAXIS2 EKDHDITDH,

PCOUNT KD EH DI IZHE & — T LIEENDEHBH DA L

GCOUNT Binary Table IZXf L TiZ 1 TH 5,

TFIELDS KD 7 1 —)L K (F) DEL,

TFORMn n 7 4 = )V KDY A X T =X XA T% 525, 155 TFIELDS DO £ TDHilH
&%, TFORMn i rTa DR Z & D, #OBEUEE rid7 1 — )V F n DEIEH %
KIFFEOBEH BHEIX 1 TEBA), TIEZ74— AV RnDT—XXA T, aldXF
FILF 2 EFRT D5 ED 1 HRDH 72D DXFH R, (t & enaq 1F2IROAIZE KRS T
fid, ) T—RRATLUTHINIDITRDEKI0DEE D,

TFORMn D =k 8-bit /N1 MK
rL AmERME CF £ 7213°TY) Ixr
rX [N [(r—1)/8]+1
rB N1 b 1xr
rl 16-bit &£ 2xr
rJ 32-bit FEK 4xr
rK 64-bit 8 xr
rAa X v 77 % (XFH) r
rE BN R T B /N 4xr
rD RN T Bl /N 8xr
rC HAKE RS B H 4x2xr
rM RS R 8X2xXr

rPt(emar)  32-bit BlFIGLR T (BlAIE, e =T A7 v I) 4x2xT
rQt(emaz)  64-bit BlFIER T (BAIE, e —T A 7 v 1) §x2xT7

3% 10: BINTABLE DAX)7% TFORMn 7 — X XA 7
KO n I THEL XNDHNT M nyew (=NAXISL) FIRD LS ITRI N5,

TFIELDS

Nyrow = Z 7;b; (9)

i=1

ZZTr 74—V RiDEVERLUEE, b 1371 —IVRiDT—REA T THE
7284 MY, TFIELDS I3 ZDF—7 — KD, 2/ A4 KT,
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5. FITS AX>X—NK

¥z, KO n HHOHOZ Y MVIZWTEATYavDF—7—R& LT, IRV
TTYPEn, HA\; TUNITn, A7 —VY »2' 772 X — TSCALn, ¥ U TZEROn, 7 7 >Z TNULLn,
FKRT7+—~v N% 55X 5 TDISPn %1% 5, TDISPn Tffi X 5 DIk FORTRAN-77 & A
DT 4=y FTIRDE B,

T4—=IVRlE T—RXAT
Aw  UFF
Lw s
Iwm 10 R
Bw.m 2 M
Ow.m 8 EEHEH
Zw.am 16 K
Fw.d EH EE/NURRR
Ew.dEe ZE8. BEERR
Gw.dEe FE#H. NARR HEIZL->TF £7213 E %)
Dw.dEe S, HHEHRR

# 11: BINARY Table Extension TEX)7: TDISPn 7 4+ —~< v K,

2T w BRERHEEROIE, m (DI NRAROHE d B/NSUEL N ORI e 1%
R DM Z KT, m. Ee I3BIE,

5.8.3 % RiclELy & AR RES

2005 4EIZ, £3 X Tl Binary Table Ok & 72> T\ “LIROGllH)” & “AI 2 KAl
P OIFIDIERIZ AR VX — RIZEY Atvs 7z,

FITS DA F ) T =7 VB W TR RN RO, 1 DDFNER DIV 2 F-8 5
HNTESZ LT, TFORMn DfEIZEWT r A3 2 LA EDEGE ZEEERS & WD, HlziE
TFORM99 = ’481° L EHT B L. 1 DDJT 16-bit BN 48NS Z 21275, Z Dk
FFT =T N ERBEMBFOELR D LI Z D DN D5V, T—T VTR H - T,
ARMEAD L NDBUZ[AR>TT H D EWATWSLEEZD EHBELPT VAL LR,

LGRS 2 EHE TSI, AT aryF—"7—F TDIMn 25, TDIMn X, % n @
SIRTTEADEFZEEZ 52 HEHDT, TFORML D r L IZEL D, FONA M RIZHELR2 5 2
2H5DTIHBRL, T—XORELUTCHHEINSG, r P2 LOBEIZHRETE. (I,m)
DOZEID, EFELOHITE 51T TDIMI9 = °(8,6)’ L EHRTNIX, 48fHDEIL % 8 x 6
D 2RTTHSN ERINT B2 Z L2 > TED,. IhE LRI & WD,

T=RBDEBETHRODLNLDIS5WVDHN, Wb “afZERH]” L5 TFORMn
M rPt T2 rQt DEETH D, ZODGE, CVHPEIZAP>TT S D EWHATED, %
DFAEIZFEE TR W E B ZNIER WA, T — XD HIEVBD TRk TH 5, EE
By DGE . Bld T — 2 DERIZ e — THEIRD & Z IR S v, 7 — 7 IVARIK (Data
Unit @7 — XELH) O IVZIEZZDITIZHE T2 “FFIE & “b— THEghOfE (47
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5.8. Binary Table Extension (Standard extension 3)

oy M) BTN T WD, FlZIX, TFORM6 = ’1PE(3353)° YW O EHENDH - =54,
BA DR DI ARAY 3353 TH D, b — THIEOD & T AT 32-bit FFEI/NIRE (2 v FRv
X B7) 2L TWAB WS EWRIZAR S, ZOBE. 77— 7IVAKRD YD H 51712,
(12,34) &\ BUE (BAIGEER 1) IS T Wb &9 58, b— THEBOLIEPS 34
NA MDA Ty bOAENS 120D 32-bit [FE/NMUREIEHE N T WD Z L1275,
FEHIZ DWW TIERTR D JHERSC. £ 721% FITS Standard 4.0 @ 7.3 fiz S I 7z,

5.8.4 Binary Table Extension D~ 4 D4l

BB T—RXA T LWILD 19 DFHIH 57425 Binary Table D~y XDl % RS (AR—
A DB TERS ), “IFLUX” &\ 5 7L DFI% 2 RtDEiHTH 5, “SOURCE” D
T R)NFEE% 16 DRI DOXFH|ITH 5, EEHEDF—7 — K “NO_IF”, “VELTYP”, “VELDEF”
My XOFZIZENT NS,

1 2 3 4 5 6
1234567890123456789012345678901234567890123456789012345678901234

XTENSION= ’BINTABLE’ / Extension type

BITPIX = 8 / Binary data

NAXIS = 2 / Table is a matrix

NAXIS1 = 168 / Width of table row in bytes
NAXIS2 = 5 / Number of rows in table
PCOUNT = 0 / Random parameter count
GCOUNT = 1 / Group count

TFIELDS = 19 / Number of columns in each row
EXTNAME = ’AIPS SU ° / AIPS source table

EXTVER = 1 / Version number of table
TFORM1 = ’1I ’ / 16-bit integer

TTYPEL = ’ID. NO. >/ Type (label) of column 1
TUONIT1 =~ ’ / Physical units of column 1
TFORM2 = ’16A ’ / Character string

TTYPE2 = ’SOURCE >/ Type (label) of column 2
TUNIT2 =~ ’ / Physical units of column 2
TFORM5 = ’2E ’ / Single precision array
TTYPES = ’IFLUX >/ Type (label) of column 5
TUNITS = ’JY ’ / Physical units of column 5
TUNIT19 = ’DEG/DAY ° / Physical units of column 19
NO_IF = 2

VELTYP = ’LSR ’

VELDEF = ’0OPTICAL °

END
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5. FITS AX > X—FK

59 JOvxVJICET AR

Standard extension TlZZmWA, KA T4 7 LELTOTF—20 70y * 71T 5
FEEA Grosbel, P. & Wells, D. C. 12 & b2 &, R0 1994 4F 6 H12 IAU-FWG T
DEFETARINDOT, MHHT 5, uXFHFBIETIE FITS Standard 4.0 D 3.6 HilZ
Ho AnonTEh, HIZIZLARRSBRTE 5,

https://fits.gsfc.nasa.gov/fits_standard.html

59.1 EY R NRAMN)—LFTNNAR

Yy NA MY —=LFT N A UTIE, Gl A T« 7 OYRRAZR 71 v 7 &I D b
53, FITS 7 74 )ViE 1 BLED 2880 /N1 b (=23040 €Y b)) @ FITS 710 7 DY —
T TV ACIRI N T LR 5\, FITS 7 7 A )VEYE T Oy 7391 XH 2880 /N
A4 MDD FITS 70y 734 XLiES AT 1 TIZELIGEIX, REOYH 70y 20 FITS
7 7 ANVKREIZE S EBEEa TRITNIER SR, FRRZ, £ L2 AT 1 796 FITS
Ty ANEGRDE IR, REOYE T Oy 2O FITS 7 71 )VEREUEIZE TSNS,

5.9.2 Y—HYUIVILATAT

FITS 7 #—=vw MEIYF., =T V¥ Yy VERBEEA T — T TN NAANT 74V E2ELZ
CERMEUTCHAEIN ., V=T VYV AT A TIZEIES I WS IO,
BIEDEZ L DA ML =Y F NS ZZIEABEEIT R >T WS,

VI RE TH UL, FITS 7 74 V% 2880 N1 hD 1~10ffDE I D70y /T
FEEZERITNER SR, B U, TNXAAEEREGX. FITS 7 7 A Vi —r v
VXY NTFNAADEEDTAY 2P A ZXTEY A M) =L LTEEZENATNER
S5\, REO T Y IO FITS 7 7 4 I)VERUBEDOH IO RnEINS,

V= VYUY IAT 4 THS FITS 7 74V EGGHEIZIE, 2880 /81 MGz
774N (B2 ANSI OF— 75 _)L) I FITS 7 7 A VO~ idieshd, ik
INBERETH 5,

5.9.3 TO7OvFVIEERIIDOWVWT

1994 FIZARBINZT7Tuy F U Il T AR KT+ A2, QIC 74—~ v bD
/44 YF A= Vv YF—7 LAN, 1/24>F 9 T v 2 F—7, DDS/DAT 4mm
=PV wVF—=7  8mm W—h VvV TF—7 BREDEMEAT 1« 7 IWZHT 55tk H
%, ERLDXSITEAEDRMITIZES LU RWEENRL WA, BIENHNILFH X E S RO
ek,

https://fits.gsfc.nasa.gov/blocking94.html
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5.10. JEMET — X DERB

5.10 E#ET—49 DRE

Z ZTlX Standard 4.0 THUD AN S N JEMET — X DHEK, BARIYIZIE FITS image
EART—REMEFLUTHREIIZIHR L TAY VI %2 EBTZ % BINTABLE extension (22
WK T 5, #fMllE Standard 4.0 DJFRERXPZ DHDBE X E SO Z &,

5.10.1 YA - 4 X—JEfE

ZZ T niR7L®D FITS image % JEMi L 72KERDNA DA MY —24% FITS Binary
Table DA Z R FNZAEHN L, image Ny X —F—7T— R % table Ny X —IZ{ 7T 572
DO TH LA DNWTHRRNS, — IR E UTiE, BIIZ nikItd image % 5D
7'V FIZ/H2#IL subimage £721% “X AV 2ED, IRIZMEAAXDRAINVET—R Ty
72 UTCHEM U8 M A MY — L% FITS Binary Table O i 2 ERS DT IZMHEHNT 5,
image % X 1 IR ET 5T LIZXK D image 2K ZfRET 5 Z £ 72 < image O —H % J&
g 228N TED, TIZANMDRAY VT RR—iF, 2RITD image (XILEIRITED
Fa—7)DEITERXANMIUELZDVNAXIST K27 V25655125, 77—V a
VREMET VTV ZLIZEoTIE, TIANFDONRZR—=UDRE L IZR S WD T, IRIZ
RTF—T—R2FoTHMOHE R A ) VIR —02EHELTHE LWV, /NS4 image D
BEEERE 1 DDORAIVIEMT 5O THARGEHH O, TDORHIIE I T NS binary
table I 1 DDITDAZEFFD, 3IITLDT —XFa—TDHEIEY 7 N A4 plane (27 2
2T B L5445, & plane Z XA NIZTEDR0WHRE LA,

5.10.1.1 ERINBF—7—RK BINTABLE extension TERINLF—"7— NIZIMAT
XD F —"7 — RJEAE FITS image D§iE % Glik 3 % 72812 FITS binary-table extension
DAY Z—IZTFHNEINTNVD, TRTBHEF—T7—FTh5,

ZIMAGE — [@HifH; f T] FITS binary-table extension A EAfi image % & & 556 (3w ERAH
T, amHlIZIX % D extension & table TlX72 < image LIRS NERETH 5,

ZCMPTYPE — [XFH; T 7 4 )V 72 U] image % [E#Ed 2 DIz 7 VTV XL %R
TXFHNEG 25, R12DEDORHEPFEEMINELE LR,

ZBITPIX — [B#; 7 7 4V b7 U] FEEMERED FITS image O BITPIX Dff, HEEMH,

ZNAXIS - [ 7 7 4 )V M U] JEEMERFD FITS image ® NAXIS ¥ —7 — RO, %
BUE (A5 il 0 #0),

ZNAXISn — [BE; T 7 7 4V M7 U] FEERMER D FITS image OXf)5d %5 NAXISn
F—7— NOff, EQRELME (BIH n oY1 X),

FEITHE image @ BITPIX, NAXIS, NAXISn F¥—"7— R®D I A MiE, ZBITPIX, ZNAXIS,
ZNAXISn F—T7—ROMNETEH57 1+ — IV NIZIAE¥—INERETHB,
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5. FITS AX > X—FK

5.10.1.2 MOFHINF—7— K JEff image X1 IVIEILD FITS image D2
LIVIED % £ binary table &M I NERETH S, IROF—7 — FIFEHME image D
BINTABLE Extension ~DMEHRHIHE S 72DIZ FHINT WS,

ZTILEn — B8G n > 1] UT 74V N 1] JEMERZ A VD nfifjicifh o 72 ¥ 7 VR &
TIERE (01X 155 ZAXIS), 2D F—7 — RA7RWEE X ZTILEL = ZNAXIS1 T
i ZTILEn 1& 1 AR I N5,

ZNAME; — [3CFH; 77 4 )V M e U] R - BRICRERT VT ) ZLDINT A =24,

ZVAL: — XA T7 400 Mae L] BEiTHb TN TY XADNT A —2fl, FITS
THEMRT—RRA TR HMTHHER S,

ZMASKCMP — [SLFF]; T 7 4 )V b7 U] A 7Y 3 v ® null-pixel T—X ¥ A2 OEMEIZH
bdT7INT) XL,

ZQUANTIZ — [X'F4]; 77 4 )V b % ‘NO_DITHER'] F&E/NMKD image &7 ¥ L% BEHH I
BT AR ONE TN T X L%, ZOF—T— KRRV IXE LD
DTV rhLehhIng,

ZDITHERO — ¥ 77 4V M U] WE/NIYE 7 2 VEDO R TLOBRIZEb NS T v &
LT A F ) TRR—2D seed &5 2 5 IEEEH,

F 72, SLOIEEME FITS image DF—"7— ROEPIA Y DI —D7-HIT ZSIMPLE,
ZEXTEND, ZBLOCKED, ZTENSION, ZPCOUNT, ZGCOUNT, ZHECKSUM, ZDATASUM 3 — 7 — R 73
FREINTWD, TN51FD FITS image THET 5% —7 — Kb TRiF g
flio TiEZ 572\, B U FITS primary array X IMAGE extension 23EffE S 7z 6, 7LD
image D2 TDOANY X—F—7 — N (L TNz BHF — 7 — FE2R\WT) [£#i image
% &1 binary-table extension D NY X —Za¥—3I N3 Z @RI NS,

5.10.1.3 table columns [Efi image X 1 )L % &% FITS binary table D722 2 D
D column HARFHINTERINT WD,

COMPRESSED DATA — [M]Z£; #%ZH] Z® column DEIFIIXIET % image X 1 L % [EHfd
U7z PA MY —=L%E88, column OFT — X XA T, FMET VTV ZLH
8-bit /N1 I, BED 16-bits, 32-bits D EN% HJ1T 5HT)n U T “1PB’ ‘1P’ ‘1P’(H
U <1 “1QB’1Q1°1Q)) D ENMNITR B,

GZIP_COMPRESSED DATA — [F]ZE; & 7Y 3 ¥] image X 1 VDY 7 )UED Gzip THA
LV AEAEE T Wz SEERDNA FA Y = A1 Z D column (28 5 (‘1PB’,1QB° 7
=Y FT), TNHDXRAINDHET S COMPRESSED DATA column & null pointer
DA

FE/NIDIEMED T2 DITIRDEI TR B A 7> 3 v D& TALEZE [ S 55 1FIRD column
NHE IR B,
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ZSCALE — [JZE/NE; A 7' a ] ZZERD L HITMHWE X A IOV DIFENEY 7 2 )V fE % 5
BUHICEWST 2 A=V T 77 & —,

(10)

F; — ZZERO
1y = rouna ( £ 2220

ZSCALE

ZITL & Fi 37 RIVEDREIBYEE (uD) iFE/NIE, round BBUIFER % I
HILWEBBIZ D 5,

ZZERO — [JFEI/INEG A 7 a v BN D €27 Ui % EXCTEBBUZT 2O ¥ B m oD
F 7y M,

iz H REZDE 7 I EZ B AL TEDL S RWE IRIFET 5728 D ZBLANK P REH
Y7 DAE R GRS 57280 NULL PIXEL MASK L EHEINTW5S,

5.10.2 ZFENHT—YIDEFIL

FE/NED image 130 AV AJEHETE D56 HDHM0/ A ¥V —7 image 1TFEX 2L T
HEOVFEHTERV, AHBREREZERTIZ A ARETENIEFEMHE ATREE 25, /
A ZMERD 7= b D— 72 T 7 = v 7 & U CIFEV/NIE 2 #iffi o X (10) TE LI iz
BBIWZAT =) VT T5FERH B, BEED ) A XMEPED 72D DI RF 2 7L T ) X 2
l% White & Greenfield (1999) & Pence et al. (2009) 2R 5N TWVW5E, ZUT LK
ZSCALE DOff % image DNy 2 2750 v REEKTHl -7z RMS /1 XD H 2EE Q » 5
AR IS, Pence et al.(2009) ZEE I MEIZEEND ) A ADNA F VY bit Fix
loga(Q) +1.792 725 Z L 2R U7z, Q MEIXEME T 7 1V 4 ZICEBERE L, Q &
MRS BIXEZ 2 IVH7Z0 1bit 77 AT A X2RWSES, o TEEMEERT S
1213 image I[ZER I N BV - MERXEE 2 ES D25/ D Q 2HXIX LW,

KK image IZZDAT —V ¥ 7 k% AT 5 ROBIEMNREIL image D faint SR
DREWERHZ S AT F Y 77N T APEU 2562 H 5 Z £ 72, image DET1L
WHWE sky DN 7750 2 REEEORESEIXEE D &L L N)UVIZNA T AN H
272595, T UIBIERNINA 7T A% BT 20BN T 7=y 7D 120, &FbD T
O AFZT VL) A REZHEALRTLSNE I RVEEZT AP ) V7T 5287,
ZDEDITFETOE IV ERIZA (10) TAT =) v 7 TR0V ICDULHEB LI
RTETMELNLVE T VR A XTHIE LW,

I; = round <FZ_ZZERO +R; — O.5) (11)
ZSCALE
ZIZT R 00725 1.0 OHEOELET 0.5 251 < Z & THHfEZ 0.0 ICLTWD, LD
FENMIUCIRTICEAL R; 2> TIRO L S 12T iE &,

F; = ((I; — R; + 0.5) * ZSCALE) + ZZERO. (12)

ZORIBRT ATV VI T 0=y 7% M5 Fid, BEICE LT 2L ZE/NUCRT &
SITIEMIZF UELECRA 2> 2 & TH D, 5 U7 HBL AR B LUELEBCR A AE R D 7 v
Y A L% Standard 4.0 @ Appendix I 1285 5,
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5.10.2.1 FT4H YT F7ITY XL ZQUANTIZ ¥F—7U— KT T+ ) U ZICEL
T °NO_DITHER’, ’SUBTRACTIVE_DITHER._1’, ’SUBTRACTIVEDITHER 2’ D ¥ Nh % &
T 5, FE/NMI image (IR UBIHET YV V720105 70w A3 MDEE D TH 5,

1. 0.0 5 1.0 OE D HFREETFLE (RN) %2 10000 fH4: 59 2,

2. 1. DEEFND 6 2 =— 7 R EHECRINZ EKT 572D D seed & LT 1 55 10000 D
MO E 1 DR,

3. BEHD seed fi% ZDITHERO ¥ —7 — Nfi& U CT/EMi image D~y X —IZEHZ AL,

4. FE/N image 2 B LT BRI 2O0DA TRy bS5 A=K [, I} DAIEHEZ K

DEIETT Se 1 10d(Nyge — 1+ ZDITHERO, 10000) (13)

I, = INT(RN(I,) * 500.) (14)

Z ZTC Nyje & XA V% EHE L 7281 b % binary table IZf&#1 3 2 DIz fibn 515
FHT. RN(lp) EBADAT v FTiHREINZILBFIh D 1 F&H ORLEE,

5. HLEL RN() 2ffi->TX (11) THRHMOE 7w s & LU TWL, I IEXA >~
VAV NU, ERO500#LZS Ip 2127V AV NUT L X (14) THEE
BB, Ip N ER 10000122 L7256 Ip 20 2V &y bT 5, ¥7vIVED IEEE
NaN 7Z o7z 5 81T 1« ¥ > 2787 ZBLANK F—7 — NDIBEMIRFET 50
—BWEDd [ 1FA V7 ) AV T3,

6. BT LI N7BEHAELH % ZCMPTYPE ¥ — 7 — R CTHREINZT NIV XL (T 7 4V
NME’RICE.1?) TO AL AEMET 5,

7. EMEUTZNA R AR Y =L % XA VIZKET 5 binary table D 72247 D
COMPRESSED DATA column (25 AL,

8. XAMZH LA (11) TbNAA T —V v 7% 7+ Y hDffi% binary table DI
U 47D ZSCALE, ZZERO column (23 &AL,

9. A7 v 7 4 D5 8% image DE XA KL TIT S,

5.10.3 Y1) - F—TIVIEHE

FEIEHED table (TMH% D XA NPTV TRy bE2EL LS ICHEIHh, FXANVDE
T — & column AERH - JEMH I T, HERRSINA b & U THMN S 1V TIEHE table & L
TIN5, JEHE table BARIZITCOIETEHE table & [F UNETH UMD column % &
FITS binary table T, JEJEE table D772y MR 5REE XA IV%E 1178 LTED,

5.10.3.1 EXRIN3BF—7—K JEHE table DETDOF—7 — N[ UNETHEAE table
DAY X —IZIE—=INRITFNER 5720, BT column Fii F—7 — N TTYPEn, TUNITn,
TSCALn, TZEROn, TNULLn, TDISPn,TDIMn & WCS @ column BARDF—7 — Rk, D
table & JEfE table TH UAH - 7 — X B %2 K- a7 & 70,

B aE—UTEWITRWold, #2¥F—7— KD NAXIS1, NAXIS2, PCOUNT, TFORMn
X7 arF—"— KD CHECKSUM, DATASUM, THEAP TH 5, ZNHDF—"7 — NiF/E
i table HARDNAE & #EEZFLR U AR X722 5\, st DIETEHE table 1I2H 5 25D
¥ — U — ROff % [ table D~y XK= 572D FHF—7 — NIKIRDIED,
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5.10. JEMET — X DERB

ZTABLE — [WBE; f % T] FITS binary table extension A3 X 172 BINTABLE % &
ZE&%&RL, ZD extension E XA VEMEX 172 binary table & fERI 5,

ZNAXIS1 — B8, 7 7 4V M U] st DIEJERE FITS table ~v & —®@ NAXIS1 F—7 —
ROfET, FEEHME table DEITDNA MEE KT,

ZNAXIS2 — [B¥; 7 7 4 )V he U] suDIEEME FITS table ~ v X' —® NAXIS2 ¥ —7 —
RfET. FEIEHE table DEITDEE KT,

ZPCOUNT — [%5; 7 7 # )V b7 U] s DIEERE FITS table ~» X' —@ PCOUNT ¥ — 7 —
K DA,

ZFORMn — [XF4; T 7 7 4 )V Ma U] st DIEEHME table @ Column n 7 — X #l % &
9 % TFORMn ¥ —7 — NIZxfIed % X740,

ZCTYPn — [XCFH; IF; 7 7 4 )V b7 U] table @ Column n OJEMEIZ bz 7L I
Y X % FKed LTS,

ZTILELEN — B8, 7 7 4 )V b2 U] [E#fE table D& X 1 IVIZE £ 5 5ED binary table
DT —RDITEERT,

5.10.3.2 table EfEDFIE FITS binary table % [EiE T 2 FIEIZIRD L B D

1. table & X A WZHE] (A T a V)

K& 7% FITS table DGEIEE U782 &8 X 1 V208 UNEIZ E#i L CJEHE table
D127 LTHIT S, ZALY A X% 100MB 2R\ ERHRI NS,

2. BRAINEMHET S column % ERHT 5

FITS binary table DD & 57z column 1&IE—kk7n T — X Z2 LA REMEDL H 5
DT FITS table D3 A 7 1 7714 M A MY — L &RHRINIEMET 2 OEH LW
PH LN, £ I T table 2T 5 column % EHI L TH 54 column % {4
ZHEME L. 4 column (ZEGE L EMET VT XL EES,

3. &5 — & column DEHf

£ T — X column 1 5.104 DENHPDHE AL RAEHET VT Y AL TEMI NS,
table WX A WD EINTWBGEIZE XA INDOMIET B column (21 UHFEHE T
VIV ZLDHEH S NRAIER SR, AJZEERSID column DEGEIEE % DAIEER
R MW 2 ERHENERETH D,

4. FEMES T3 A b F]DI&HA

#% column DEMEI NTZNNA A MY —LIFH I NS table DX nd % column
IEEHEI NG, JEMEE N7z table 1$ATJ] table & [ UEENED column ZFFD 73,
177 table @ column @7 — X &|X 4T TFORMn = *1QB°> D H[ZENA hF—X &
5, AIZRERSIO column Tlk, AJ1X N5 IETEHE table OELHIEL R T FIERIZ AL
FIFdik X R EM AR 2 L. TNEE M S N THEME table DXIGT 5
column (ZEFEEH I N5,
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5. FITS AX > X—FK

5.10.3.3 HEMERF—7— RNEZOMOF—T7—R [FEEY 7 bz 7 IfimEed5F—
7 — K& UTC FZTILELN(& X 1 )V Dfiff1% 1 2V — 7L UTIEMET % H). FZALGOR(table
D column (ZX U TT 7 4 b TN S JEHM 7L T ) X L), FZALGn(table ® Clumn
n OEMZHONDE 7L TV XL) BFHINTWE (WIhd A Tvay), T
BINTABLE DRFEF—7— N2 I -9 5720DF—"7— N & LT, ZTHEAP(THEAP |Z X}
Jiz). ZHECKSUM(CHEKSUM (ZXf)ih), ZDATASUM(DATASUM IZXTIR) AP I TV 5,

5.10.3.4 H®ZEREIIOD column DEHE FIZ KRS (VLA=Variable-Length Array) &
E% table IZIRMFE I NBDTIF ALK b — T FES S 728, VLA % &3 BINTABLE
AN DEMIZNIFEN R B RV BETH 5, LD table D VLA column (Zidk —
THTCORFN DY A XEEZRT 2 DDBEMNS LD BTOANEEND, fREFHZ
X VLA 2 —7HOL A UGHNICRET 72O N6 OFtk ¥R BBE L b, TD72H
XA INHD VLA column DEMIIIRD & 5 72FIHE 725,

1. column ¥D & VLA 12 LT
e AJJ table DS ZFA,. FD VLA column 1ZX3 3 ZCTYP DIE/RT BT

NIV X THEMET 5,
o JEffE table D b — FHHIBUZFERDNA P AN — L2 ESAD
o JEAE/NA B AN YU — L4 (64 bit Q-type) DFik 1% —HFEIHIZAEHT 5,
2. FEfE table ® VLA ok + 0 — Kl 412 JEEME table ® VLA i+ %EMT 5,
3. MigliRF2ETHH %2 *GZIP.1° THEMUL., TDNA MA MY —L%HT table D
I3 % VLA column IZE &AL, ZiUZ & 0 EfERCYIZ e — S IERR IS,
fREREIL, LR T DELY] %2 Gzip TR, EMECHOZEBR I U, [EME table 7
5 EfE VLA Z3F5AA, T D VLA column 123 % ZCTYP THERI N7V TV XLT
iR U, FEIEAE table DIE LU WAL EIZEZIAL, WS FIHIZZR 5,

5.10.4 EE7ILIT) XL

ZCMPTYPE, ZCTYPn ¥ — 7 — R CHRZAREM 7V TV X A—8 (FHfllld Standard 21),

# 12: ZCMPTYPE & ZCTYPn ¥—7 — KDfH

{E Standard TOX 7> a3y EFMEXA T

'RICE_1’ 10.4.1 BT — X295 Rice 7
1= R) By AUN

’GZIP_1° 10.4.2 GNU Gzip TfioN s LZT7T
¥ Huffman féf%fb@%ﬂé\ﬁ‘

’GZIP_ 2’ 10.4.2 *GZIP_1° [EFE7Z7HS reshuffled
byte values % ff2

’PLI0_1° 10.4.3 BT — 21209 5 IRAF @
PLIO 739 XA

’HCOMPRESS_1° 10.4.4 2 Rt image X9 % H-
compress 7 LT XL

> NOCOMPRESS’ HDU »3JEJE£ i
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6 World Coordinate System

FEA FITS T3 PEFERIU R U TR ZHIZ WG U 720 < DD F —7 — K (CRVALn,
CRPIXn, CDELTn, CTYPEn, CROTAn) UDVERINTE S F, EROREREIL L 57— X Fii 4
DD IR ERIT 2 IR T REDRD o7z, TNEMD 72DI12 & b — IR S51E
ELUTHREINZDHA WCS (World Coordinate System) T D BfEIX FITS Standard
4.0 THMRHINT WD (EBRD M R I EE 1 S DR 2 S 1)),

Z ZT World Coordinate (IEFREEER) &%, ZRTD/NT A —RZEHED 5 B & DD
HRHIEAE, FIZIEARS DVh O EME & Wb O iz R TRERE L, %
RUET ZBEDZ L 25U, HREIEE FITS 7 7 4 VD NIRTET — R B D% 5 —
REEFIGIED720DF -7 — N g L2 EUHREDN WCS Th b,

2002 4 ~ 2005 ££1Z World Coordinate D &I ik % - 7= Paper (WCS Paper 1) .
REREEFE DRI % k> 72 Paper (WCS Paper 1), A7 FVEIFRD Paper (WCS Paper
III) A ERIZ AU FWG TaBed 541, 2013 FFIZRiE &2 # > 72 Paper (WCS Paper IV) 23
R L NIz, BEERERDEAZ > 72 Paper (WCS Paper V7)) $ KT 7 MEBED £ DH
NI TWS, ZZTIRIERGH X TH S WCS Paper 1, 11, 111, IV 2> S BERREH 5 OBE
BR R T 5 (BErDEAZ K- 72 Paper V IE R T 7 F D7D RO TG % S -
DI L), FaXIFD ey, (HAENTH AFAHE (3.3.2 HiZ))

e “Representations of world coordinates in FITS ”, (WCS Paper I)
Greisen, E.W. and Calabretta, M.R., Astron.&Astrophys., 395, 1061-1075, 2002
e “Representations of celestial coordinates in FITS 7, (WCS Paper 1I)
Calabretta, M.R. and Greisen, E.W., Astron.&Astrophys., 395, 1077-1122, 2002
e “Representations of spectral coordinates in FITS 7, (WCS Paper III)
Greisen, E.W., Calabretta, M.R., Valdes, F.G., and Allen, S.L., Astron.&Astrophys.,
446, 747-771, 2006
e “Representations of Time Coordinates in FITS . Time and Relative Dimension in
Space”, (WCS Paper IV), Rots, A.H. et al., Astron. & Astrophys., 574, A36, 2015
e “Representations of distortions in FITS world coordinate systems”, (Paper V ?)
M.R. Calabretta et al., Apr. 22, 2004
http://www.atnf.csiro.au/people/mcalabre/WCS/ LAN & O (Paper I, IT, IIT O
T77A4VHHD)

6.1 AVFT vy REYIBREE

T—REHBT Y ZVHEGEERD LU TWB A, T — XS & Y & D& IZ Y 2
ELDIBDEIMNTF =R ED (Fha—F =), LWL E2HBREND B, [F
FIIZ WD & RXCFEHEIZ K FITS 77 A VDHDA Ty 2 237 )LD
BRI ERELTE 2, (ZOMRUE, LELEX (WCS Paper I) THREAINTWVD), Z
NFavEa—R7574 7 AT KNE, 7L OFNE 5 DFITHIET 5, &0
SNEFI & IFHRIR > T WD (IRR—Y DK 3ZH), FITS 77 AV TOYZ VL, EH.
YIRS DR E R & Ak I, BRI X > TIEHOH SR S B o B iREM A H
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6. World Coordinate System

B, TDXDBMFEZE UK, BREEROTLEZTNAETH S, BfEIE, RXDIAI
=T 4 TR I NI T A EEDO B E > TWRWD T, FITS 7 7 1 WERAE 1LY
ARV MZEoT, (COMMENT ¥ —7 — R&ffioT) 2D 7 7 A VB ED K S BRI L
T2 TWAR, ZHAMDY T M2 T7PRORELIITTRETH D,

NAXISZ ¥
4 i 7 — 4 4
gl FUTETET Al 7 — 4
b p. PO S B S
AT bt
I > NAXIS1 ;

0o 1.2 3 4 o234 0
' — ST O T L3R T AT
FITSOEF L TiERNS A — BT FT 4T AD
B L —HE )T I L

X 3: FITS OEHE U TOE 72V EEY  av¥a—RT 5742 AD— sy s
2 )V JFERE D JE N

F=RZEFIDOHDNEF &, ERENA A —IVDOHOAEL OBEG (FIXIE, ROOY
TXND, —FEBRONTRON) & E-HNOMETH S, EidiwXic&sd &, FITS
77 AMERE Z. BADOY 72 LDBEEDEFETH D, F ¥ o VIZEgEos 5k
AN (BEREFED - D & 512) WX, ZHMER ESGFAN (y- fill) ~efid L5 iilirs
ZEEHERELTWS, ZORMIEX. BfFD CRVALn ¥ DF —7 — N % fi o 7= fEFZH D K
HAEBEEHMZ 55 DTIERWY,

6.2 EAX FITS (Rts FITS ) TOXRER
WHID FITS (FEA FITS ) Tlk, 7 —XEHDA T v IR (i,5,k,...) PoYHEET
b B BERME (24,25, Tk, .. .) “NOEBDIZDIZUTOF =T — RREHIN TV D,

CRVALn ST O EEREAE

CRPIXn ZHNTOA VT v I A

CDELTn  ZHE (T D JEFEAE D 5 43

CTYPEn JASih DR (8 XXF)

CROTAn  [m]#xfH

(n X EIEEOF S, BALX, SIREMAED (] )

ZHUZ XD, CROTAR = 0.0 DIGE, BIEEHE 2, 1$1 VT v 7 A n 2ORATHEAI NS,

&, = CRVALn + CDELTn X (n — CRPIXn) (15)
INEHEVIZHHHMTH D, o & —MINRRBLSGIEL LT WCS PMREI Nz,
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6.3. WCS OHFAa >+ 7 (WCS Paper 1)

6.3 WCS OEKXIVtE 7 (WCS Paper 1)
6.3.1 WCS TOEFXNLBEHRFIR

WCS DfEZE (WCS Paper ) Tlk, &7 VR o R (World Coordinate) <~
DEHIE, EEDOAT Y 7 (3 DDEM) 2 A TEMING Z LITRD, ¥ 7 IVER

(pj)— Y D CIVEEEE (¢;)— HFTEFUEBEE (2;)— SRS, TH L, ZDAT Y TO
N & R REIIZIRD K 512725,

[¥ 27 &)V JEfE]
I (stepl) < ¥ ZLH S % (CRPIXjs, PCi_js or CDi_js ¥ —7 —N)
ATHI 2 BNTEIE, A, (AT a v T) AT — L OFHIE

(Y 2 &)L ]
| (step2) <« WHLHfINFH A —Y > F 5 (CDELTis F¥—7— )
i

[ T 57 e A
| (step3) < JEREZE#L (CTYPEis, CRVALis, PViims ¥ —7 — )
I ERTH 2 S AN DEF & FE SRR A DZE

[T 5L EERRE (World Coordinate)]

o MHWDAT v 7 (stepl) l&. ¥ RIVEELRED & HE Y 2 )V FEEEA ORI H T &
5, ZDOITIZE T RIVEEERZ P p; 1T U TIFA 28T 5,

gi =y mij(pj —r5) (16)
j=1

ZZ T, rj X CRPIXj THAONDZMNTOE T LIVEBIETH . my; HEHAT
Fl, q BHE 7 RIVERETH D, TN, RFEO jIIE 7 2VElE, @ TR
2K, mi 13 NxN DIEFITHTHY, N IZNAXISF—T—FTHEAI LMD,
7272, ZOIE WCSAXES ¥ — T — NiZkoT &~k 3 (6.3.3.2 1), &
HAER D g 1. AR & —30d 2 SO Y 7 VBRI R 2 MLV TH
D, BRTDOE 7 VB TOSEPODA T2y N TH S,

o o T 2H/HDAT v 7 (step2) THD. ¢ X 5 FREEEED »; (24 H#
THITE, BIZIRDE S BRATr—V V7% 9572 TH S,

Ti = Sig; (17)
mij X si %% FITS ~v X—TEYHRTHIHTHMN S,
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6. World Coordinate System

e 3FEHDAT v 7 (step3d) (EHfEITH SRR S T EREANDEHTH 5, HAKKIZ
. BRI & SEHIAN DS RSE & T & RERME ORI TOM PR B OMEN 5k E 24
B2 X 0 EEROMHFEEIZ AT 5, ZOA ML CTYPE: IZIKFT 5, Bl iiE
B TlX, z; & CRVAL: THASNA ST BIT B EEMEIZMA B A 72y b LfiR
MEND, TNLUSNDEEIZIE, CTYPE: 1% x;, CRVAL: 2AHD/N5 X — X DR
RN > TREFRT DI &2 5, MIZZ2\W CTYPE: I3FE LIRS N5, FEfR
JEHfEIL CTYPE: 12 '4-3° R Cididd b, ZHIEIHI 21X VOPT-F2w’ D k54 b
DT, WHD 4 XFDVEEOHEEHZRL, 5 FHDOXFIE -2 T, RO D 3 XEN
SR s & U Z B W B 7L T R AR EET 5, BEOREIEA 4 3T
LA 7222 WAL 0= THIWVL., 7T XD 3 XFEITG 7272 WG & 1322 H % 4l
5, BIZIE 'RA-—-UV > D& DT, /272U, TIAVITVXLDI—RNIEILFEIZT S

LRSS, (BN TILTY XL - RgZIZo0nTidEd)

6.3.2 ZE#175

EEDOAT Y T2 DEBITHNIE PCij £ CDij D2DDF—T—RDEHL 500fb
N5, Tk WCS O paper & £ & 5#FE T, CDELT: & ¥ —7— FPCTHRIN5B PC
FHI TRl T A I LT, HST & IRAF TlXF—7— K CD THRI N 5B CD 175 HEEIC

b TWi=Z s, MAZMELTAILIZRSZDTH 5,

PCij T TIX, ZBHAITHIDEZE my; 1d~y X —D PCij (FEU/NMI) TRI N, s I
CDELTi THIND, i ¥ j & 1 258 E D (BIAIX PC11 &7 CDELTL), T 74 D
PCij Dl i =7 126 LT 1.0 2N BISNE 0.0 TH B, PCij {THNIIERITTHTHATHI %

Ril=72 1 niE7 59, CDELT: 1% 0 TH > Tl S22\,

a PC1.1 PC12 PC13 ... pL— 11
e PC2.1 PC2.2 PC2.3 ... Py — 1o

gs | | Pc3.1 pc32 Pc33 ... ps — 73

Fp SRR oD €; IEHTRD & B Y x; = $;q; = CDELT7q; TitE I B,
—7%. CDij JEATIE, X (16) & (17) IF—H#iZ7= > T,

n

zi =y (simij)(pj — ;)

Jj=1

(18)

Y70, R simg S CDiLj (FEUNE) TEEND, i % 5 13 15E D (BRI cp11),

CDij ATFNFIERATHI CHATH 2 K 7o 701 70 5 700,
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6.3. WCS OHFAa >+ 7 (WCS Paper 1)

T CD1.1 CD1.2 CD1.3 ... pL— T
T CD2.1 CD2.2 CD2.3 ... Py — 19

3 | ~ | cD3.1 CD3.2 CD3.3 ... ps — 73

HWY 7 N 27 D72HIZ, CDELT: X CROTA (X CDij L HAFT 5 Z &IN5 D5,
FLWY 7RO 7TIRRINS IZEHINERETH S, CDij & PCij DT 74N D
RAZENITRLR D, LU 1KLL ED CDij F—7—RNL a— KPEFEETL, FELRY
CDij 1% 0 &AREIND, —fi. CDij PMFELZRWEHIE, PCij ¥—7—RLa—K»
FAELRLSTH, PCij WADMREI NS (T Wells 512X % FITS OGS (4.1 i
@ FITS Paper I) O CDELTi Dffle —33 %), PCij & CDij DiR{EIFEILINS, T
D7=&, Chij A& PCij IWARDEHITHMIZ X —7 — NOEZHZ Tiibh, CDij Ik
PCi_j & I[AMET CDELT: (& 1 & R X, #DHEIX PCiij & CDELT: #*5 CDij MEHE
INs,

6.3.3 ZODMODOEFRTZF—T7—K

6.3.3.1 FERETFILITY ZLICHEI RS A—FDF—7— P TV T XL %A

IIGENIINT A= RDRRBBINZ R BIG50H D, ZODITIZRDF—T—REHES,
PVim (TFEI/INER)

::fzi¢ﬁﬁﬁfﬁ mINTA=RDBFETHS, 50D, LTIV ITY X

LOGHIIXFRIDINT A =R IPBRBEIIZR 5555 H 5 (Table R X DBBOGELRY),

\.O)stbO)ﬂ% 7—FR&LTiX

PSi_m (3L74)
S, TI2T ¢ [ZFHEEFREEE, m ZNT A 2B T TH 5,

6.3.3.2 MREZDRTICEATEZF—7—F HFEBEOERKIIE 7 LIV EREOEHE
a&%ﬁﬁ?‘éi% Ndhs, HlziEar 720y NOSaNEHT — X I8 26T, AV Y

(F%t&kwﬁ@ﬁmk%#m DTN (435) €7 2 VEE e 725, 20
Ba. DEGROETIZEMT 1 906 7 2OV EBEEIE 106 B (JH s, HE. X
THEE) A IN D, — A, AV Y NMEIRETED LA AL JREERH LD T, A
Uy NORIAFIZIR-72 87 2OV EREIE 2 DDOZEM (M) MR, A IR - TR,
WA IND, ZOREIXVIO FITS TR U7-fl, BIH NAXISj = 1 & AIPS ¥
Tffioi 7z CROTAG IZ X > TRELI N/, HIZIX EFEom Y 72 v b OHITIE NAXIS=
3. NAXIS3 = 1. CTYPE1 %4 EKiifl, CTYPE2 % 7/R¥%. CTYPE3 2 ifis ERX B I L MNTE
% (CROTA; |35 TIE PCij TEESMMZ LI ENTES), UL, 25 U7=HBL %
5% 0 FHlik, BIZIX 2IRITTDA A=V %RFRKRT DY T M7 T H NAXIS= 3 %itA TK
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6. World Coordinate System

RCERMoDTAMEERD S, FZC. 25 UM EEORITGIZET AMEIC, #E
BUEEZFEDTICNINT A7=DIZIROF—"T — R %2 FH#T 5,

WCSAXES (B4))

ZHI~y X —12dh b WCS BfRDF—7 — N (CRPIXj, PCij XI% CDi_j, CDELTi, CTYPEj,
CRVALi X CUNIT; 72 ¥) D5 bbb A VTV I ADKERLDODMEERET 5, 77 4
VN DT D KEZ NAXIS TH D, FITS N X—IZHTL 220D F—7 — RO
KIETH 5,

6.3.3.3 BAIICEAT ¥ —7—R [ FITS TIEAEO#ALIE CTYPE: ¥ —7— R T
MTIEMTELLEEZEZONTVWEN, —BAIEZNIXELL BV, ZZTHLWVF—
7—R& LT,

CUNIT: (3L°F41)
ZE AL, Z#T CRVALi, CDELT; DN ZRETE 5 K512 U7z, (IAU THRINDH
RZDWTIE, 8 ES),

6.3.3.4 F—T—KNEDTZ7AIN JFUA FITS TIIEEREROF—7 — Rizd UEE
TRROETHIi> THFETDIXTHE, CLTHEEX—T— RN L TOT 7 4V MEZ R
DOTWED-57=DT, ZITHTELZF—T—RNIZOWTRT 74V MEZRDTEL,

WCSAXES NAXIS MidFmb RKE W ¢ X j

CRVAL: 0.0

CRPIXj 0.0

CDELTi 1.0

CTYPE: ' (MEDRHZED 5N T WA W)
CUNIT: '’ (Do TWRW)

PCi_j 1.0 (i =j DL E)

PCi_j 0.0 (i #£j D& E)

CDi_j 0.0

ZNSDT 7 4 )V MHIZ WCS Paper THS7-E DD T FITS 7 7 A NV EEL & EI3H
R WOS 2ELS LS ULTT 7 AN MIHARETIIRWI L2 ERLTHL,

6.3.3.5 BADKEEEL H 5B 2 DL LD RO E % R > TW\W2 & 5 355 (1

ZAXIISCHN D A - P - R D & 512) 1T, BTN U TRK 26 £ TOEMDERA
TE5L5T, ATV arvyF—U—-—FPRFHINTVE,
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6.3. WCS OHFAa >+ 7 (WCS Paper 1)

WCSAXESa WCS (2R3 % Edid Dl D (FEE)

CRVALia SR EHIZ DWW T O TOWHE (FZEI/NK)

CRPIXja YU R IVERED BRI D WTRIRR L 1R 5 ¥ 7 vIVLE (FEINY)
PCi_ja KRIZZEHATH] (FE/NK)

CDELTia  MEEMEDIE D (IFEI/INE)

CDi_ja AT =)V AL S M E WA S (8N

CTYPEia  MEIE&KHHD XA 7 (8 XF)

CUNITia  CRVALia & CDELTia O AL (SCF41)

PVi_ma JERRD X T A — & m (BN

PSi_ma JERED /ST A — & m(SLFF)

i JIEEL 7L, FEEREEOHDOFRSTH Y, alFA~Z DTNV T 7Ry hD 1X
FOREDN—Yava2RT, ZORMICE->T, HOFESIE 199 IZHIREh, /85 X —
2 om il 0-99 IZHIfR TN 5, #OEFR (RHDOFR) 1T a ZZEEICLZHDIZRDS, HlX
WEEA DRl DFLR A CRVALL, CRVAL2 7% 5 2 D H % CRVAL1A, CRVAL24, 3 2 H % CRVAL1B,
CRVAL2B D L 52725, N6 DEONRFERIEA T a v Th D, Eilid2 b 256
RoTiikTE%, £50¢24 7Y arvF—U7—RKe LT,

WCSNAMEq (X751

EEHET D, ZHIE WCS DIRORE4 5 N—Y 3 v OLFI2KET2DIfibins,
(1¥:: CTYPEia CIXRIAD & 5 Il g % £ 4 XF RS EERT 4 L FTHET 2
LT TWVAEH, KD 22DHDIZTDWTIE Wells et al. (1981) BAKIAL b T &
ZDTHEBMES e LTWS),

CTYPEja = ’COMPLEX’ & ’STOKES’

6.3.3.6 EEZDAHEEMICEATEZF—7—K Y27 VOMBEMHEIZIET VY ELT T —X
VATFRTAVIZT—NEENEI DD, ZOEZORD2ODA T aryF—7—
Nz E&HT 5,

CRDERia FERED T > X LT T — (FENINK)
CSYERia MERED Y AT X T 1y 7 T 7 — (IFEI/INK)
¥H 5% CUNITia DHALTT 7 4 )L MEIX 0 TH 5,
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6. World Coordinate System

6.4 XIKEERR (Celestial Coordinates) D% (WCS Paper II)

BIEiC WCS OEAM a2 T N & BEDZ TN D\WTHEE U 7208, EEROZ
IZH 72> Tl step3 T D DWKIKERED G & & P HEEO B EPEEI NG, TD72D
1Z WCS Paper II & WCS Paper 1T 2373 X 4v, Jeic REREEREIZEAS 2 WCS Paper
I AAERIZFRD 50, i DIER % £F o THED S 2 FEEREIZ DWW T D WCS Paper 111 3
ERIZRED SNz, TZTIEET WCS Paper 1T 123D W T KERER A2 FITS O 75— &
ETED LS ITHABT 5T DONTHEET 5,

i stepl, step2 Ty ¥ 27 L IVEEEEA & thfE H FLEIE £ TOLHE (p; 2% (2,y))
Z U725, Z O EERL D & KERFEREAN D (RiiD step3) % 2 DOV T AT v 7
ZREIT S, ZD200Y T ATy S FE D S ERE AN DOZEM L BRE IR L TE D,
(2, ) 220, (5, 0) L0 () e S L ET B Z LIRS (ZORTHTL B
FIZOWTIE FRAO#OFHIAZ ZSR),

(RTETD step3 DER5 DFEAMIX ]

[ T T 55 AT
(S RC T PERE (2, y))
|« JEAEZSH (CTYPEda, PVioma ¥—"7— )
IS D S BRI A~ D 5
(JAFT (native) BRTAIEAE (¢, 0))
| < IKm[El#E (CRVALia, LONPOLEa, LATPOLEa ¥ — "7 — )
{ 3 DD Euler % & L THlix
(REREERE (a, 0))
[T 5 EERE (World Coordinate)]

INSDOY TATY TTIHIRD & 55 EBHmEITS,

o PR FHIEERED S DJEFT (native) EKIHIEEFEANDZEH, (stepl T) ¥ 27 )V PRI
U TR EA L EDFHIEZ U 725 2 1H R A &, CTYPEia & PViima ¥—7 —
R Zffi> TR (native ) BRI BRI EHT 5,

o J T BRI FERE > & SEER D KEREERE AN DA, RKEREEFEANDZHUIZIE CRVALia DAt
|Z LONPOLEa ¥ — 7 — RABEIZR D, HEIZL > TIEST 51T LATPOLEe H HE
LINBLAEEHHD, LONPOLEe & IXKIR EOWDJFAT (native) FERE L TORE
(longitude) DIETH 5 (MABTNZIRE X T\ 72 LONGPOLE & [H] UERZAF —7 —
REWHE TR 2 DTHER),

2 ODY T ATy T TOEBIPPEMETHD, HIBLERL T 570D &5 REHF
TR T 5, TTEEOBH»SBONZT —X% FITS 774 MWIEL &> BGE%
e LT, REREBEE (BRI, o,0) D5 ¥ 7 vIVERE (i, ) ~NDEBTFIEZMHT 5, K
IZZDWIZ, WCS 2ffio7z FITS 77 A VDT —RXDYE 7 L)V (i,5) 7S RERKERE
(a,8) KD Z7HD FITS /85 A —RIZDWTHRR B,
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6.4. RKIKMEEFE (Celestial Coordinates) MZ: i (WCS Paper II)

6.4.1 XRIKEER (o,0) DONPLTEER (2,y) ~NDOEH

9. HELREBEBIU 2K, KERFERE (o, 0) DED &L S ITE T RIVERE (4, 5) 1245
NI ZEIEEZESTHEZDLIRD LD ITR B,

1) RERPEEE (o, 8) 5 JRFATEKIFELS (native coordinate) (¢, 6) ~DZH
2) JRIFTERTE REAR A & S5 T BN DM (315%) (¢,0) = (Rg,¢) or —IZ  (z,y)
3) (z,y) S EERPEADERE Z ANTYE T VIVERE (4,7) ~

(3) 22T, HIffid PC TS (F721% CD 1741) IZ K BHIEIZ R DD T Z TIXER
L 1) & 2)i20nTFELL R B),
6.4.1.1 (a,8) = (¢,0)

KEREERE /> 5 JGFT (native) BRI EIEANDEMZ £ 9175, Tha LT e, HOFEH
NOREHPHEREL X <25,

RERHETID O ZHUTHET 2 FHANDHEZITI DD LT 5, KERIHE & SETH DFE i 0D KERJEE
% (ap,dp) & U, RERETI DRz T 507 BERERET 5, REREDDH D
5T (a, 6) BT L VEERERAC (6,6) (¢ WREE, 0 1H6IE) 1275 L35 &, WRDIRY 110,

sinf = sindsindp + cosd cosdp cos(a — ap)
cosfsin(¢p — pp) = —cosdsin(a —ap) (19)
cosfcos(¢p — pp) = sindcosdp — cosdsindp cos(a — ap)

ZITopld. TDMEERTOMND, HLUWVEERIIBITISZRETDH D,

6.4.1.2 (¢,0) = (Rg,$) or —iz (z,9)

DUZERIT & % [FF (native) BRI PEERA> & - LD FEFEANDZ#ET S,

ST EICBRIE & DR % b & § B BIEEE (Ry, Ag) 2iET B, Ay 1% #2412
EBHTLIZED 9g=A, LTHIENTELDT, 0 & Ry DEFRE L THFEZILRTE
52 EITiR5,

JRIFR BRI ERED (2, y) HEREIZ S D ALERIGRZ 2 DDHRN 7R — A (SFIH AVHE T2
LG LREH (DEERE) THET H5E) ITOVWTERRLULEDIRRA—-—VDH 4T
b5,

Z 2 CIEPEHIAN DR (Zenithal projection) D —fEH L TE D 5 B DOREHH D
4 DITDNWTIRR B,
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6. World Coordinate System

y do=180°
=Q°
<X <X
®=90° 0=90° ®»=270° d=180°
0
®=0°
4 BEREM Y LR (native) BREEEL (45, (¢o,60) = (0,90°)) &. SRR K

B & AR D5 e U BRI (4. (b0, 00) = (0,0))

(=i (AZP)) S DB UL BRI & B2 1H D5 sl & BRI D ot %2 58 5 1E Rk 1
HY, TOREHLL?SDHEEE p 2T DL, Ry & 0 DBIFRIX

~ 180° (pp+ 1) cos b
7w p+sind

Y755, BHRLOME (1 Off) 12X 0 OB AR E D (ROE),

Ry

(20)

gnomon
R¢ stereographi
orthographic
co 0
~—
sin® Ul

5: zenithal D Ry, 0, u DR (&), & 3 2ORHRT — X (£)

PANT, REWR 4 DDHHLEERT,
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6.4. RKIKMEEFE (Celestial Coordinates) MZ: i (WCS Paper II)

(AZP (1 =0): TAN:gnomonic] p = 0: BRAIDOHLPEEZOHONMIR>TWEEEG
T, WHDEDIGEINE Z D —RIZH 725 (BARTDOFRZE Tid TAN 285D distortion
ZEAUHIRU 7227 > T2 h3, B8R D distortion 1& WCS Paper V T & 5
oS Nz),

(STG:stereographic) p = 1: BRI DF(H A & K D sl AR D NI IR > TW D
Kl 72 56

(AZP (= c0): orthographic C SIN:slant orthographic) u = co: MERRE /55
SDOH|ETH D, BRTWFHI LDy EV ZTBIEZ O — A28 5 (BT Z 0
=A% SIN EIEEN T W28, SIN iE Greisen A% AIPS Memo (1983) T NCP &
A 2RGSO FEEI B I/A 5 & 5 IR 1viz),

(ARC: zenithal equidistance)l ¥ 2 Iy NEEREDGE. Ry & 0 DEARPRFE T,
Ry = (90° — ) ¥ 72> T3,

(Ro, 6) 75 (z,y) ~DEBIZIXKIZ & B,

r = Rysing (21)
y = —Rpcosg (22)

(iﬁﬂbﬂi ¢ = arg(—y,x), R9 =V z? + y2 )°
TZETITHTEREHE (BFRTS FITS ¥—7—RN28DT)RIZELDTHL,

I R FtEd % FITS ¥—7—R
i HREREDOA > Ty 7 &

j C O R IVEREDA VT v 7 A

a R I — N (AN A - 2)

pj R

T S 7 &)L pERE CRPIXja

Mij RRIZZS #1475 CDi_ja or PCi_ja

ey JEASE 2 2 — ) CDELTia

T ] SRR (—RIE)

(z,y) 5t Y- TH R

(¢,0) G (native) #R5E, F&E

(v, 6) RKERRRFE, A

(¢0,00) R DT (native) FE, FE PVi_la, PVi_2a

(co,00)  ERDRIRIREE, FEpE CRVALia

(6p,0p) KEIRDWD AT (native) #RE, FaE LONPOLEa(=PVi_3a), LATPOLEa(=PVi_4a)
(ap,0p) JAFT (native) MDD RERFELE, F&E (6, = 6,)

arg() IEMEZR R % 3K 3 tangent DAL

PAEZ 3 F 2, B R & RERPEIE 2 3R 5 7= D FITS /3T A — & & Z Dffif
HERRIETHRARS,
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6. World Coordinate System

6.4.2 SHTEEE (v,y) DORRERE (o, ) ~DEHR

BEW A R T B - EE FITS N9 XA —XIFIRO@EY TH 5, TS IEETH
DEED WCS THHUEMI N/=h, F-I3EWE FITS o EHRIGEEREINTWAS,

=Nl LONPOLEa KEREEFE DML D [& Pt BRI BEAE T DR ¢ p
B LATPOLEa  RERFEFED MR D J&)Ffr K 1 B C D& 0p
BLENI I PVi_ma JR A ER T FEAR Al 0D /X T A — &

EFRILAR  CTYPEia  JRPRERIAIFEFESEH D X 1 7

EFALIE  CRVALia  JRIFERTH BEAR A HH 12 DWW T DS I O Y RRAE

INOFHNITA—XBLIPIHEDNNG A —REZHNT, §idkd 2208 7 A5 v FIzL
72030 T, YFS V- PEAE % SERR D KERERLIZ AT 5,

6.4.2.1 (z,y) — (o,0)

H U MR AR IE 72 & B OPEILHIZ CRVALia 12X > THEAONESREAN S DA
Ty MEMABEITTEN, £ TRWEAIX, A 7%y b&E CRVALia LD
NT A =R Effi> THEOHIEEZ R 2 BBMOBNIZOWTABREBEL R 5,

ZZ TR %ﬁ?%@ﬁfﬁ®N7(£ﬁi®ﬁ§tﬁﬁ)tﬁbtyx%A(ﬁbt
BREEHIE TR I INDE D) LOEMMOBIINZDOWTIRD T 1255, ZDGEITITHR
ﬁfﬁf@ﬁ7k/bm¢rm%%i®ﬁﬁ&%&%@aﬁ%%@Mw@@ﬁfﬁQﬁ)
AT BERE T DI LT b, FREREFED XA T CTYPEia ¥—7—FD 6 1*H 8
MiH CTHRE v, EEED R T Ol 5 ORI U TR U TR IIER 5720,

Bl 21X, B ﬁﬁ’$ﬁ@ﬁ?§5@&&“ Z15Td 5 zenithal (F7z1% azimuthal) #5205
BIZIENRTA =R B35 ET B71-DIZH LT —T— K PViima & X1 72 LT AZP
S, FHZ p=0 ODHEEIEEE XA 7L TAN, p= oo ODBEDILRI NI XA T
IZ SIN & 725 (TAN 2D\ TIEB O BAFISIR),

Iho DRRAZMS &

(x,y) - (R07¢) — (QZS, 9)

D& SIZ. JFAT (native) BRETEREDFHRTE 5 (HIHOK 5 M),

RBIZZ D U TR ONZBRMEBEBEEED RT (¢,0) % BRI ECREL S T REREEFEIZZ5
X kv, REREERED & 1 71k CTYPEia ¥—7 — NOIRHID 4 HiTRDbOI 1, AIPS D
EHID & FRIEFERER Tl PRA--2 & PDEC-’ (F/#% - ZRifd) 2\, Z OAthd KEREERE T I
'xLON’ & *xLAT’ %fHi5, il Z TR BERERTIE x=G & LT *GLON’ & >GLAT’ (#RF% -
W) &9 5, M BRI x=E. HUOEEEEIE x=H, BEHITEERIE x=8 2 RFE > T
WBEN, MEXHREZRTHEITIE 'yzLN? & wm”%@5ﬁﬁ%#ém5 CRVALia
F—"7— N BT (native) BRIH FEREC D2 (ED zenithal ## DG AT,
bbb (¢,0) = (0,90°) MJ®%%F%T®V@W%E¢O@ELT@E%%mﬁkﬁ
T72HOD 3 FHDOMENT A —X ¢pld, H¥—7— N LONPOLEq TitiB L. 774V b
TIZ0°F 721X 180° TH D, TnonoX (19) IT& W BEREBPB/OND,
INHIZX 2B EFM FITS TEHRI N TV CROTAI ¥ — 7 — NIZBETHLRDH,
HWF—T—RE2MioT7 7 VEHLVWF—T - R TRELARBT I LD TE S,
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6.4. RKIKMEEFE (Celestial Coordinates) MZ: i (WCS Paper II)

6.4.2.2 BEEOEHT L —L TREERETR & DA equinox X RARRE Y AT L% 5.
ZIWEHBRIREBNTERWD, ZOILEARMEEY AT LAEZ2RITHLVWF—T—RE
L C RADESYSa "AMERINTH D, MO LS5 Rz H-o,

RADESYSa E T

’»ICRS’ SEYALLIE, International Celestial Reference System
'FK5’ EYINEE, # LW (IAU 1984 BAE) Y AT A

’FK4’ SEYARTE, di (Bessel-Newcomb) & A7 A
"FK4-NO-E’ SEYIALE, HWY AT L, 72720 e-terms 72 L

’GAPPT” Geocentric APParenT place, IAU 1984 BAED > A5 L

(BAR#24E T AT\ 72 RADECSYS & [A URIRZ23F — 7 — FEDE TIES 2 LITHER)
EQUINOXa ¥—7— N (F#EI/NK) B85 Z £ AT E % (EPOCH IE5#IF{HiH72\), EQUINOXa
¥ —7— NPFET B5AICIERADESYSa ¥ — 7 — REMESIRETH DA, £ L. RADESYSa

PHEDZRVGRIITERD LS ITHIRE NS,

[RADESYSa DMEAES 5358 [RADESYSa DMFAEET
RADESYSa fl | equinox | EQUINOXa,EPOCH [EQUINOX WMFAET 5 556]

& D3R W RF D 43 f EQUINOX Dffi | RADESYSa & L T
"FK4’ or Besselian | 1950.0 MEINSE
’FK4-NO-E’ < 1984.0 'FK4’
'FK5° Julian 2000.0 1984.0 > 'FK5’

RADESYSa ® EQUINOX B Z2\WEG&IX ICRS? AT 74V b &7 5,

IEREZR B ZI S B 722 & 5 G ATk, RO 24— 3 5 72 12 Ml THR L
$ U MID-0BS F—7 — N (J%E)/NESUE T DATE-0BS (ZXf)5 9 % Modified Julian Date (JD
- 2400000.5) 2K 9) 25> Z e HEEI N T W5,

6.4.3 WCS Ttk S 7= REKEEZED IR D E{K 5]

WDR—=IDFE 12D LS8~y XD T 7 A )V Z&HNZ BRI 72385 2 RS,

TNIREEDONFEA AT DT 74V THD, 5127 x512 7 ¥)L x 196 7L
— Y (HEAD 1) oD T bbb,

CRPIXj ¥ — 7 — R0 6 SHAIE Y 7 RIVERD (256, 257, 1, 1) TH D, PCija ¥ —
7 — R0 (=F 7 4V S OHATH]) Z 205 EEERHA D IZRnZ &b nr b,

INoDIZ &b pEHREEIZIRO LS IZLTRkdDoNn b,

z —0.003 0 0 0\ [ p—256
0 0003 0 0 — 257
V1= b2 . (23)
2 0 0 71283 0 ps— 1
s 0 0 0 1 pa—1

YRIZ PVELOCITY’ & ’STOKES’ |IAREHH7D CHBIZEHATE, RO L DIk 5,

Velocity = 500000.0 4+ 7128.3(p3 — 1) ms™*, (24)
Stokes = 1(Ipolarization) (25)

7413 6.3.35 IZHBHBEDON—Y 3,
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6. World Coordinate System

7% 13: Example FITS header with coordinates

1234567890123456789012345678901234567890123456789012345678901234567890

————————— L et B et S e
NAXIS = 4 / 4-dimensional cube

NAXIS1 = 512 / x axis (fastest)

NAXIS2 = 512 / y axis (2nd fastest)

NAXIS3 = 196 / z axis (planes)

NAXIS4 = 1 / dummy to give a coordinate

CRPIX1 = 256 / Pixel coordinate of reference point
CDELT1 = -0.003 / 10.8 arcsec per pixel

CTYPE1 = ’RA---TAN’ / Gnomonic projection

CRVAL1 = 45.83 / RA at reference point

CUNIT1 = ’deg g / Angles are degrees always

CRPIX2 = 257 / Pixel coordinate of reference point
CDELT2 = 0.003 / 10.8 arcsec per pixel

CTYPE2 = ’DEC--TAN’ / Gnomonic projection

CRVAL2 = 63.57 / Dec at reference point

CUNIT2 = ’deg ? / Angles are degrees always

CRPIX3 = 1 / Pixel coordinate of reference point
CDELT3 = 7128.3 / Velocity increment

CTYPE3 = ’VELOCITY’ / Each plane at a velocity

CRVAL3 = 500000.0 / Velocity in m/s

CUNIT3 = ’m/s ? / meters per second

CRPIX4 = / Pixel coordinate of reference point
CDELT4 = / Required here.

CTYPE4 = ’STOKES ° / Polarization

CRVAL4 = 1 / Unpolarized

CUNIT4 =~ ’ / Conventional unitless = I pol
LONPOLE = 180 / Native longitude of celestial pole
RADESYS = ’FKb5 ’ / Mean IAU 1984 equatorial coordinates
EQUINOX = 2000.0 / Equator and equinox of J2000.0

CTYPE1l & CTYPE2 IZ X3, BEREDHFZIEMY TAN (gnomonic) 72D T, zenithal 5%
ThHY,

¢ = arg(—y,x)=arg(p2 — 257, p1 — 256) + 180° (26)

0 = tan_l @# — tan_l 19098°.5932

LNy V(p1 — 256)% + (pz — 257)2
T native BEFEIDORREE, HENHETE 518, CTYPEia ' RA £ DEC THBE->TWVWHDT
TRIEMFETH D, RADESYSa, EQUINOXa (2L D, TAU 1984 Y AT L TH S Z hibh b,
F 72, ZMEAUL zenithal #5272 D T native DI TH O, ZIZX9 5 CRVALS 12
&Y ap=45°83, 6p = 63°.57 TH 5,

1819098°.5932 = 180° /7/0.003
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6.4. RKIKMEEFE (Celestial Coordinates) MZ: i (WCS Paper II)

FRE RO IR IE native FEFEDREE 180° TH D Z £ 5 LONPOLEa 505D T, ik
- REEL (19) A2,

sin 0 = sin #sin(63°.57) — cos 0 cos ¢ cos(63°.57)
cos d sin(a — 45°.83) = cos f sin ¢ (28)
cos 0 cos(av — 45°.83) = sin 6 cos(63°.57) + cos 6 cos ¢ sin(63°.57)

LD, FERAA—=VD 3 DDOROEEREIX,

INT A=K HAL SE D NE D NW D[
(p1,p2) pixels (1, 2) (1, 512) (511, 512)
(p3,pa) pixels (1, 1) (1, 1) (196, 1)

x deg 0°.765000 0°.765000  —0°.765000

Y deg —0°.765000 0°.765000 0°.765000

10) deg 45°.000000 135°.000000 225°.000000

0 deg 88°.918245  88°.918255  88°.918255

o deg 47°.503264  47°.595581  44°.064419

o deg 62°.795111  64°.324332  64°.324332
Velocity ~ ms™! 500000.00 500000.00  1890018.50
Stokes 1.0=1 1.0=1 1.0=1

A

Z ZTIiE WCS TE» Nz FITS ~v XORMDEN % LT 7273 JFERSITIZFEER O BLH]
T—RX% WCS Z{fio7z FITS 7 7 1 )WIZESFHELI PMZOWTHHNRETTH D (FI A
COBE/DIRBE ® By ZZY vy h OF—XD WCS ~v X OkEEEL ), BIkDH 2
HixsEI Nz,

6.4.4 HEALPix &0 EM

WCS Paper II Tl spherical projection @ L\ X 1 7 DEHMD A REMEIZ S R I N T
WBA, TOERMOHIL LT, HEALPix MEZE S h, 2006 44 H 27 HIZ IAU-FWG O
BEETHEFRE I N, FEMIX Calabretta, M. R. %1 b

http://www.atnf.csiro.au/people/mcalabre/WCS/

Lld MOG@LESROZ L,

e “Mapping on the HEALPix grid”
Calabretta, M. R. and Roukema, B. F., Mon.Not.R.Astron.Soc.,
381, 865-872, 2007
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6. World Coordinate System

6.4.5 RIKEZFETORFEDEWHTI—FK

% 14: CTYPEia D&M 3 X FaA— FOEHEH EERINDE T A —X

FITS RS AR et TSRS 28T A — &
code 60} D#Hi PViOa PVila PVi2a PVi3a PVima
AZP 90 Zenithal perspective 7 0%

SZP 90 Slant zenithal perspective 7 O 0.
TAN 90 Gnomonic

STG 90 Stereographic

SIN 90 Slant Orthographic 13 n
ARC 90 Zenithal equidistant

ZPN 90 Zenithal polynomial Py P P Ps N
ZEA 90 Zenithal equal-area

ATR 90 Airy 0y

CYP 0 Cylindrical perspective 7 A
CEA 0 Cylindrical equal area A

CAR 0 Plate carrée

MER 0  Mercator

SFL 0 Sanson-Flamsteed

PAR 0 Parabolic

MOL 0 Molweide

AIT 0 Hammer-Aitoff

COoP 6, Conic perspective 0, n
COE 0, Conic equal-area 0, n
CcoD 0, Conic equidistant 0, N
Ccoo 0, Conic orthomorphic 0, N
BON 0 Bonne’s equal area 01

PCO 0  Polyconic

TSC 0 Tangential Spherical Cube

CSC 0  COBE Quadrilateralized Spherical Cube

QSC 0  Quadrilateralized Spherical Cube

HPX 0 HEALPix grid

oo IXTRT O TH B,
T1: RRPEEH i \IZBES 5835 A — X PVi_Oa, PVi_la, PVi_ 20 &1 —YDREET 5 (¢, 00) %
P, PVi_3a, PVi_4a |¥% 41F 41 LONPOLEa, LATPOLEq DA% R 5,
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6.5. 3 JEPERE (Spectral Coordinates) DZ#t (WCS Paper I11)

6.5 DYEEERR (Spectral Coordinates) DZ#: (WCS Paper I1I)

Z 2 TIPSR 72 8 DT H B35E D WCS DFNMIDOWTHEET 5, Bl
Tl E TN AR A D JBERR T 2> 5 58 &I L TW A IGE 2 E X 5,

6.5.1 ZDHEZOEFHER

SFR R U Tk 3 o0YEE, B (v) - BE () - AT 0EE (v) (K
TS —HE) BNEZSND, TOBEDRMIOBE (Ky 75 —BE) RUFALT b
MROFFIEFABPEZ 1y LT v=10,/L TH DB, Ny T I =PI R LFET &L

c+v
bz HE| LLTIHIROEDLEH L, ThbE,
MR HE (“radio” velocity: B K FETHDLNDS) V =clvy—v)/w
M) & (“optical” velocity: HERXZETHDOND) Z =c(A— No)/No

(AR TRDOLT Z=c(ry—v)/vy THLW)

Thd, Z ZFRILEIZUTZ 2 = Z/c 1 3VDLWBKRSGREE (redshift) TH D, HED/N
SWHEIE Z -V xv?/c OBRYD 5,

B % KERPEREALE T DML, KR - R - HED VTN DWW TERIEEEE D 12
BoTWbEDET5, BB LOTHNTO HE] 13, ThENEREE ZIRIREIC
ERHHIT 5, AR REOHIZZDNBIZ OWTERETH 250D V1ES, KE
T ECEHEERLDD [2HE8H] OFRETEZONEZ LD, FEHIET R IVF—
BT (= hy, BA12eV?) RWE (14—, = 1/\, > /cm’) TRT I & 1 H 5,

Paper 1, IT Tfilii17z & 512 CTYPEka DIRHID 4 L FIFBEFREOFEEZ faE L. 5 XFH
X =2 THH, RO 3 XFIErP R S R EREIC AT 572007 N 3) X L%
FBET 5, BIZIXAIHCHEEE 2 By > 7)) v 2 U354 13 CTYPE3Z= *VOPT-F2W’
BmELILD (6.5.2.3 bW, k BN DOLEIXRAD 4 XFIFLATDED TH 5,

CTYPEka Hif: 4 X7 #Hi fiE BfRT 5 EHEO AL
Oa—RK FEARZH

FREQ RS v v Hz
ENER IRILF— E v J
WAVN B K v m~!
VRAD BRI H |4 v ms !
WAVE (BZEF D) R A A m
VOPT CIECP Rvs Z A ms !
ZOPT il 2 A -
AWAV (ERFD)EE A A m
VELO BT DS E v v ms!
BETA N—=ZRKF (v/c) B v -

YPaper I, II TREOBSDORLFTEL LT i Z2HHULLMN, ARZ MVHENIZH L TR k 25221235,
F72, alx6.3351HBEIICHEEDON-Ya v ERT,
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6. World Coordinate System

HBfZ2 AT —Y v 7§ 5720120F TAU BHESEZ S (Wb d M (AH), G (FH) &
roze),

CTYPEka DIfED 3 X FIZDWTIE, LT N IV XLDEGE, IO 1 XFIET —
ZAPEEY T T INTYHRT A =R ERL, BED 1 XFIXRERRBFEINEY)
BT A—2%2£T BIAIT LG HD, ZONL—IVUNDIERIET L ITY ZLDa— R
LEHD), TNITDOVWTIE6.5.2.3 B, LTV TV XLDEEE. CTYPEka DIRED 4
XFEIRZEETRITNUER ST, Z4id WCS Paper III O K5 7 MBFED R & 133E > T W
L5DOTHERETSHI L,

6.5.2 DHEZDEE

EBRIZ B I - EEZ R T IR LT, AT MV O R EEE2 w = x,
EHRU, BB S S £ 3, CRVALke ¥ — 7 — R TRINLBRETOMEIX
S, FRKT, HAIKZ WL DD —AIZDOWTEZ D,

6.5.2.1 REZ
PR X CTYPEkG @ 1-4 XEDHIR—IYDED I — KD ENDT 5-8 XEMEHD
BETHhHD, ZOEEIEARY NVEH E O R EEE L

S=5+w (29)

LEMRTE %, —MRINIZIE, FRYEEBEE TS, Z2RNTO 13ELE LTI Z 0GR
iz d EOITHEINLERETH D,

6.5.2.2  NTEGRT EEAS

T—=RDY VTV ITIHBDOZ ENUIELIED B, HIZIEARY N IVIKIEEERE
DRENZIEIMNT B LD TV v T7EInNbsZ ehidbbd, T LS REY L
T4 Y64 B Tlk, FREQ-LOG, WAVE-LOG, AWAV-LOG @ 3 D (AR FE 72 IZHERIZDNVT
W72 o TV B GE) UMb WA, MOREEER 1 7L 106> OflAaGhEE L
STV ZRWY, MoMAEDLYE, FIZILEEZNHEEVIZT LRI LIERFT
FRBEZR WL, BRBED, D5 WVIEHENIZEW IS WE WS T TH S, NERIET
V) XTI A O G I,

S = G,/ (30)

THMAE XN 5, CRVALka, CDELTka, CDk_ja DHALIE CUNIThka ¥ —7 — R CTHREI N5, X
BITUIXUVITARAE LD S 10 2EL T M TREINDIGERH LN, TDLO XK
5E121%, CDELTka & CDkja T7 77 X — In(10) 28T XD ICHIET 2 H6ELNH 5, Z
DT7NTV XL% & O —fRINZT 572012, CTYPEka DFRAID 4 XF &0 H & b —fKil72
JEREDER N TE D & 512 CNAMEia ¥ WO F—T7— K2 FHNT 5,
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6.5. 3 JEPERE (Spectral Coordinates) DZ#t (WCS Paper I11)

6.5.2.3 HFIFFOHAEDE

ZZTl HBHBARY MVER X TRIBICY Y T v rEhn, 2885 TREIHh
LGERZEZD, AR NIVERYE U TIEkA BllAaEbEREZ oSN, YOfMAaLELYE
LI THD 5508, EDART MVEED v, A\, v DENLEFBIZFEO DL, Z
NTHEEZLZDMAEDLELHD 55D T, S LHEBRIZH DEAREL v, \, Ay, v D
ENPERTHEER P 2B AU THEAEEZEATAS, X = X(P) &2 OHH&K
P = P(X) 3EARZH v, \,v DKL LTIROLERD LS I2RINh, S=9(P) 2D
WERD P = P(S) ZIXDEERD & 5 kBGRE 5,

E
_ C c—v = & FE = hl/
v=x V=UWTs—s _h .
A= ¢ )\_)\0 ctv V=CK K‘_c/\/\
v - 2_,2 Z —
PPy AN D) 7=
v= CV§+V2 v= c)\2+>\2 A= )\0(1 + Z) A A—Ag

S ¥ X OBRIETFHERTHE P 2N LT S(X)=S(P(X)) RSN D (HBEEIX
X(9)=X(P(9))). S(P) F#nT, P& X THIZRLSRTERSRW (£S5 T
RN S(X) D78 > THPII TR 2o TLE D), TDI &5 CTYPELe D
BED 3 XFTHOLNLIEFET VT AL LTIIRD LI BEDRH B I IR D,

a—F @EUTTCHY IV 2r7End LUFRcERHIN5
F2W JEEEL HE

F2v WL R 0EE

F2A JEPA (BEHhO) FE
W2F HE JEEEL

Wa2v HE RN D g

W24 R (=& D) B E
V2F R odEE L

VoW DT DHEE HE

V2A Fr i) o (&b o) FE
A2F (&) FE JE R

A2W (ZR D) P Mk

A2V (&) FE T o E

LOG PUE-SY EDREER A TE 0]
GRI et EDEE R A T A
GRA g EDREER A T Al
TAB PN RN EDEEER A 7]

ZD3XFIA—FOBmMD 1 XFIZ X 2R U, B (F).

BE W), (Zxho)

(8). RPJO®EE (V) oENPTHY, 3FHOXFIE P 2K, HIAIE. >ZOPT-F2w’
DIGE X BEEE. PIZEETHY, 20 200G EHII LARIZIVIRE S, &
FRINIZ AR Y NVEEIE S & UTHRFRFE (ZOPT) ZRD72\\WAS, ZHUEHMIZE P (HE)
& EEROBRTHIMNITONT WS,
MIBIZY > T v rE gz X o AR MVEERL S %KD 5 — k7 5EIRRD & 5
25, X 3By ) v I NTWADT,

dXx

X=X, —_— 1
+wdw (31)
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6. World Coordinate System

ThY dX/dw FEHTHD, TOEBUE, B =1 LWVSERPSI|ES, ZhUdD
ZHETIE S~ S, +w THBEI N6,
dx _ dP‘ , 4P
dw — dS|,’ dX|,

LEtRTE S, S=9(P),P=P(X) BM¥EHD X = X(P),P = P(S) LHKIZHOH»->

TW3295e, S%wDEKELTRET,
dP|  dP
S@O:a9<P<XXP&#D+wudS qu)) (33)

&%, ZZT S, & CRVALka THZ LMD, ML, S(w) ZRKDBITIFIRD 3 ATV T
ZEDIX I\,

1. 31) 2ffioTw b X 23E: X, = X(P(S,)) & dX/dw $EHHDT 1 EHE
LTBITFIELW

2. X o P ZitE: @URBERAZHR—-YDAERP S HHT S
3. P75 S ZatH: EY RGN Z MR-V OER» ST 5

(32)

JEGERSUT IZRAR RS EH S H 6 D THE Nz,

6.5.2.4 FEE/NSA—%

FEHES — 7 — RN X — & CRVARka DU IR EERE, F2V,V2F W2V, VoW A2V, V2A(6.5.2.3
DHRZM), OFIFEICHE L INDDIF, HE L FHEH/HEDOBREEHTHART ML
KROER LB/ R TH D, NS ITEARNRYINT A =KD T, NI A—-RDIF
FENZfES PViima THRETZ2 L0 BRI F—T7—NE2HELUZAP LWV,

RESTFRQa (VFEI/INEK)

RESTWAVa (JFE)/NK)
DI R R (AL Hz?) B K OFRIEEE (B4 'm) DIRED7ZDIZZENThTFHI N
T\W5, RESTWAVa IZEZFOFREICH L TCOAHA NSNS, EEXDOT7NVITY XLa—FR
WL TIE, 25D EL SMRDRREINE RS2, @ 1L RESTFRQa % F2V,V2F (2,
RESTWAVa (ZZE NP DN S,

FITS EEZAAY 7 vz Tid, Z#7 0T XLDF2W P W2A DX S IZ LD F—
7 — RDRBEPRRNWEEDONEGETE, 2TNWHDELONEEHKIRETH L, KD
FITS Tl RESTFREQ 2MFEHNT W= Z 1uiE RESTFRQ £ R U TH 5,

6.5.3 DHEEZEOEET L —LA

JAWEL PR R OMEIXE ICRE OFIEFME (FHEET L —4) [ZHEILL, — B
NI OFIE 7 L — LTI 5 - DD EANDRIIEDS B FE L 72 5, HEHIE
FHMANRT MLE 2 DODFEET L — LOHMNHERZ MVONBE»SFRI NS, (BT
B2 ZHNUERRD S TANAKIFT B),

2 RGN ATBES 2 A - e - BT O E % CRVALka DfEZE FWTHD 7 L — 24
ZEMT 256, SN SHNZGIT T RENEL 5, HIZIXERRTIRERES
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6.5. 3 JEPERE (Spectral Coordinates) DZ#t (WCS Paper I11)

W2 R AT B EE E BUTHEIL L C—E OB 2 8L 528, & 2 G CHOUE R O[3
KCOREBEE (£72IERPTOHEE) TH O, JEprih kI HERL U 72 88 138 o D Bk
HEEEDOREE L 725, TNEHRT SO, 2200F—7— %28 AT 5, SPECSYSa &
AR NVEIDOHEAE T L — A% FK L, SSYSOBSa 1ZARZ MILVEAA Dt FLEE S T — 52 D K
T L —L%BKLT 7 A b Tl SPECSYSa 12— T 5, [HiHTE A HIFIRDIED,

SPECSYSa % HEHZ 553

TOPOCENT  Topocentric(i 2 i f2) 0.0 km/s

GEOCENTR  Geocentric (MR o0 EERE) 0.5

BARYCENT Barycentric( /Dy EEFRE) 30 Stumpf (1980)
HELIOCEN Heliocentric( ARz /Dy FERE) 30 Stumpf (1980)

LSRK Local standard of rest (kinematic) 20 Delhaye (1965)

LSRD Local standard of rest (dynamic)  16.6 Delhaye (1965)
GALACTOC  Galactocentric (SRl FH0yEEREE ) 220 Kerr & Lynden-Bell (1986)
LOCALGRP  Local group (& A HEER) 300 de Vaucouleurs (1976)
CMBDIPOL Cosmic microwave backgd dipole 368 Bennett et al. (2003)
SOURCE Source rest frame any

MR T L —Lp S HIERPDL T L — L (2T 5 OIZ BB RS T A — R iE, R &6
HIFFORLETH HA% GERIIME L LT, M - R - Wb N T E /2, Lh LiE
TOBEDFFIZIE I NS IFHBRAPLDERELMINDE DT, TITRRDE S %
F—U—REBALZ (EOBEF -7 — R RICEEDTNS),

SPECSYSa AT MLHRT L — L4

SSYSOBSa AR MLVEHT L — L (BlHlh—5E)

OBSGEO-X  BlHlIFF D X i T(m)

OBSGEO-Y #{MlIFTD Y A7 iE (m)

OBSGE0-Z M D Z i (m)

DATE-AVG Bl D3R

MID-AVG IO FEYIREZ] (JD-2400000.5)

VELOSYSa A2 DHFRHEE (standard of rest (2343 %) (ms™)

ZSOURCEa I RAKD 75 Fi W (SOURCE D& ) (AL L)

VELANGLa ZEMIMEE R 2 MV S5 (RIS D 5 4)

SSYSSRCa A7 MILVDZEMT L — L (SOURCE DIGA) (LR DRBR)
T BT DALE IXEHER 72 terrestrial reference frame TH U, A F% - HBRAOIEHE -
B2 JERESR - MID-AVG i, CTOfEZ W5,

Z Z T MJID-AVG DA IZ EQUINOX 2 & FA T OBk b B & F ATk 72 fH ) O 1E 2 I
ZRDBDIZHN SN D (MID-AVG IZHW B KRS AT L2 DWTI 7.5 fiz 2]),

iz H B ORIGEE % faE 3 5 VELOSYSa. BHIRIKRD 7 Fi s % F8E 3 % ZSOURCEa
LEAINTNVS,

WCS Papaer ITII Tl&, Tz 7)) XL EIZ &K B0EA RV R ILDF NP, BINTABLE
LI TN TV XL DOHFN (7L TY XL 3T — KD TAB’ T, HST O F — X D
RELEL) REBHFHONTVWEDT, TNSHIZDOVWTOFEMIZER 2SI N0,
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6. World Coordinate System

6.6 BFEERDOKRIF (WCS Paper IV)
ZIZTIFKMZ 12D E UT FITS 77 A VHTESRET D50 %KD,

6.6.1 BFREIDE & FEORR
IRFEREE D 3 DD FikIE, ISO-8601, =V 7 AH (JD), BiIELY 7 AH (MJD) T®H 5,

6.6.1.1 I1SO-8601

INETOHKZRT X FHIERBIL, CCYY-MM-DD[Thh:mm:ss[.s...]] TH-7z (7.5
i), Z ZTI% ISO-8601 12> TR BMHD 5 HIDEE AT D XD ICEHEEIIET 5,

[+ CICCYY-MM-DD[Thh:mm:ss[.s...]]

ISO-8601 TlX 02 EH D DT, ADIFEIIX L T 04 %2783 L 7\ BCE(Before Com-
mon Era = J8% O P& Tl % £ 9 BC(Before Christ) & [[#%, [FFRDFLIETIZ AD(Anno
Domini) # CE(Common Era) & &3l d 5, ) hoDA 7y ML S (AKX 14E=1CE,
04=1BCE), 417 #—~<v b TREITE 5 —&HF . HIFIZ 0000-01-01T00: 00: 00 (1BCE)
ThH, —FEVHIEIX 9999-12-31T23:59:59 TH D, ZORIIIZ L TV AJEIZMHES
NTHH, BALED ISO-8601:2004 (ZH#EIL T 5725 FITS 7 7 A VTl s 1582 F K D

BIOHAMEZ L TV ABEDON =%l THEHLZE 0 LRI NRITNITRS 0w,
DEEFS O HAHIEETY 7 AH (MID) 22U AH (JD) 254, 5H7+—<v b
EMS 2RI ND, ZOHEO—FFRWHE & —FEWHFX

-99999-01-01T00:00: 00(=-100000BCE) +99999-12-31T23:59:59

Thd, ZOXRFLTIELY Y AHDEIFIE -04713-11-24T12:00:00 TH 5,

6.6.1.2 LYUSHBEOKEF—7—KE

FITS AZ v X — RTld~y XMEIZ 70 i TEHIT B0, BIEDEHAM 2R TIIAEH
JEFE/NET 15 HIRREDOREI Laawv, Tl EEkEOREZ %> 56, —MiIziE
AR D R T TH S, HBINTITEERER &/ NEEBIZ 31T THEN L CRRBEEEZ R 5, IR
DIH (6.6.2.1) THIT< % [M]JIDREF[IF] % DATAREF £,

6.6.1.3 1 R&EXRY I epoch

KX T —RTIEZ K DYIET epoch BHTL 5, 1976 4FF TIE—MIT Ry IVFIZHR
D7z B1900.0 %° B1950.0 DMEEHER 72 epoch 72072, 1976 fELARRIZ LY 7 AED 365.25
HIZ3D W72 7 A epoch ~NOBAITHTHONEHER 7R epoch 1% J2000.0 &7 o72z, Z
NSRFENFNET & TDB XA LAAT =)L EFETDVT WS (7.5 fizH),

Epoch 1SO-8601 7 +—<~v ROHK VU7 AH
B1900 1809-12-31T10:31:26.4(ET)  2415020.3135(ET)
B1850 1949-12-31T22:09:50.4(ET) 2433282.4235(ET)
J1900  1899-12-31T12:00:00(ET) 2415020.0(ET)
J2000  2000-01-01T12:00:00(TDB) 2451545.00(TDB)
J2001  2000-12-31T18:00:00(TDB) 2451910.25(TDB)
J2002  2002-01-01T00:00:00(TDB) 2452275.50(TDB)
(TDB) )
(TDB) )

2452640.75(TDB
2453006.00(TDB

J2003  2003-01-01T06:00:00(TDB
J2004  2004-01-01T12:00:00(TDB

PP
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6.6. HFEEEAZED KL (WCS Paper IV)

6.6.2 KBEZXRIATHIENEREF—T—FK

ZITIRZIDR 7Y aryREDOEXISIZEFLODTHIHMZHETSF—7 — KDHH
35, XD ba lZIFFEAE LT HDU TZu— WIZER 2 FEoE D 22T Tn»
%, 5.b i& HDU O§RTOREMEIZH T ARHIBIR 7 L —L e TV a3 F it —N—
T4 RF—T—REZXEIFTWS, 5.cld1 A=Y O L HDU ®2Za—3N)LF—
7= RNz A —N=F 14 RTELF—7—FEZEITTWVS, UETIXHREOfEIX ISO-8601
T A=~y N THERINZXFHEE U TR 02T s xn,

6.6.2.1 BFEIEZET L —LA
2 CIXRE B 2 R T D4 mBRZ 2 EHT D,

WYALRT—IL RALAT—IVIERHENGSE T V- L2 EHKT D, XA LAT—)
REERT 57— )L F—7— KL,
TIMESYS (X4, T 7 # )V b UTC)
THH, F—T7—FHELLTIE, 7T5HICBHETH D XA LAT— VRIS (7.5
DEAFIZHE TS B GPS L GMT L EEND), F72, 75 HITIHMHAKZ UT LETVD
2, PaperlV TIXUTL 32 UZH 720, Iz UTO Rl bBilid b, 7.5 HicmnWEe
LT, YIab—yarysy—RY%8% U7 LOCAL bR E X N7z, PaperlV TldAf
Pk A ZBRMEIZDOWT ORI R LD B,
JERED R A LA —)v & ZDIFHEMY & ORRIZIRDO XS ITEHTE 2,
T(TCG) = T(TT) + Lg x 86400 x (JD(TT) — J Do) (34)
T(TDB) = T(TCB) — Lp x 86400 x (JD(TCB) — JDy) + T' DBy (35)
ZZTTIEM, Lg = 6.969290134x10710, L = 1.550519768x 1078, JDy = 2443144.5003725,
TDBy = —6.55 x 1077

HRDIFEAEDI VY a—& OS XKz DWW Tk, POSIX ¥##lT. Nework Time
Protocol (NTP) %@ U T UTC (IZRAL TH Y, FITS T— XD XA L AR Y TR
b B, B2 S 5 5 BEL T, POSIX X NTP OWEEDHIRIZER T 5 BB
Hb, ZALAT—IVAEOHTIE UTL IZIARERIZIE (MERoAED) TAE] (‘a clock’)
THH, lE SIHD I[H™ %] (‘chronometer’) TH Y, UTC 235 % 5% E L Tilj#H
DEELZT 5,

BEL T, 1 A= YESORMEI®, T—TNVAT L, TVXLTN—TTIE, A1 A
A=)Vl CTYPEia /N4 V) 7 — 70V TENIIHY T 5 PTYPE: IZFLEkI N2 XA LA
T—=IVTHA—N—=F4 RIhsEtE LN, TNH6DF—7—F (TIMESYS, CTYPEiq,
TCTYPn, PTYPE:) (XA LA —)L& U TY A NSINfHEERDLINEEI NG, %5 HM
PED 728, TIMESYS & PTYPE: ZFR\W\WTIE, fi& LT TIME(KXZFE, NXFORHNZL)
MEZINEDE LW, TOEEIE, X1 LA —)L e LTI, TIMESYS 7 Z1A
RIFNIET 7 A+ )V MED UTC ZIKET 5.

BEEEOSEE HUOSBEEE L TE3 2OV AT ARNEREI NS, 1SO-8601, JD, MJID
Thbd, ZNoDBBEIL, FHRDOEHBEINDE XA LAT—)LD ENPTATBET 2 D
EIZH U TOMEHI NG, TOHE., TORALAT—IVIFREINTVWARBERD B,
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6. World Coordinate System

HDU O3 R T ORISR T RO SR AIE, RO EN»DF—7 — N TH
EINERETH S,

MJDREF ({ZE/N, MJD TDSHEI#H)

JDREF (VZE/N. JD TOSHUREH])

DATEREF (H ¢, ISO-8601 T DS MEHEH])
MJDREF & JDREF |XHHMR X F 72 1305 OB T, BEGH & /NG 2 5l 2 IZ_F T2 2 DD
F—U—RizpEINs2E LR,

MJDREFI (i, MJD TODZEIFMDOEEEG)

MJDREFF (JFEI/NEUME. MJID TOZ RN D /NGRS )

JDREFI (REMUE. JD T DS HRIER O REEL)

JDREFF (FFEI/NEE, JD T ORI O /NS
£ U [M]JDREF & [M]JDREI, [M]JDREFF Dfi 523% - 72354 1$ BRI & /NG O 15 B
—fHIZN LB I NDERETH S, B—fHLR2DDNN— DR DAL L EIZH > 5E
WZHE DRI NERETH S, MOoDPOHMEATAY IR INSDF—T—RDS>HE
DL D% ELEE1L JDREF A% DATEREF (285G L, MIDREF (3o 2 DiZ#ERd 5, 3D
DF—T—FDENSLWEE, HDU ORI A ISO-8601 TERIAI N T WS 7 5 [HEZ
WU, %95 TZRWEE X MIDREF = 0.0 MEE T N TiE7Ze 5720, $ L, TREFPOS =
YCUSTOM? 72 6 BMEIFIDF — 7 — KR T EETH D, vYIalb—varvi—4X%
o TVWBLINET S7255 (ke arvsR),

BB OSBAE BUHNIRZEMD 1 >DA Ry v THB, ¥—7— K TREFPOS THE
ShrsMAE, BB TThN -GS U IG-ROMBED H 02 DGR ThH v,
HE A A %12 @) < 22 A B 2 K3 %, Z4ld GEOCENTER X TOPOCENTER 72 & ODfEHE)
AENFE IR OEETHEEI N EMATH S,
TREFPOS (3{F4, 7 7 # )V b % TOPOCENTER)
— RN R I N B M IR DIE D,
TOPOCENTER #HlBMT b8/ (F 740 1)
GEOCENTER  HuERrfuly
BARYCENTER AKFZRFH D
RELOCATABLE Y I al—Y3arvTF—XIZOAHEH
CUSTOM &G Cld7e < FEREEMEIZ & - TRIE S Nz fi &
Mz & 0 Rk D3FFA S 7= ffi & U T, HELIOCENTER, GALACTIC, EMBARYCENTER, &% &
HLEIRET 2 2 EDH 5, XA LA —ILVERBMEBIRMERICHAGDES Z L1
T\, #lZ1E BARYCENTER (ZX 1 LAY —)L TDB & TCB & DAMHAGHLEZLRE
ThHOH, I LHARDLEIREZH DS ETLH D, HED D 2HlAEDLEIX
PaperlV D% 4 28,

NAFVTF—=TINTIRERDN T LRI R LEMEE 7 L —L%2RTHE L
WH, KX DHT LT 1 DORMSIBAE LR TRWO T, PR HIET 5 720D
*—17— N TREFPOS # A —/N—F 4 K9 50H LNV,

TRPOSn (3X751)
INS6DF—7— RO ENHDHA TOPOCENTER 77 - 7= & LI L & A€ & 5 B3
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6.6. WHEFZD KB (WCS Paper 1V)

2% 5, Paperlll TE % X N7z #iEkebuinz x93 % ITRS?OE 2 J#E {2 (OBSGEO-X, OBSGEO-Y,
OBSGE0-Z) Vi < HEFE X N DAY, [FRRIZE R T M7= JIML K S (OBSGEO-B(FE HAAL D AEHE
JEAIIE), OBSGEO-L(JEHAL DR, BAYIE), OBSGEO-H(m FALDHE)) Hikiks b, b
5 —DHARINDDIFHIED ephemeris 7 7 )L TH D, O0BSORBIT(XF4. URI, URL
U < 1338 ephemeris 7 7 1 IV 44) THK9, HDU TIX 1y hOEEOAFEIND,
E22 ITRS MR (X, Y, Z) (&M EERE (B, L, H) 7> 5IRD & 512805,

X = (N(B)+ H)cos(L)cos(B) (36)

Y = (N(B)+ H)sin(L)cos(B) (37)

Z = (N(B)(1—¢e? + H)sin(B) (38)
CTITNDB) = gt © =2 - a BREE [ IERTE,

WEEEOSRAR BT — 22 U TS RALE D TOPOCENTER THRWHE, FH&R Y
DEGERED G R LI IO S AP REINIRETH D, HAAPBLTLHLHE
THEWT —ATHZE/IRA R T =R TibN B[R T L — A TRt I S, Fl 2K
KERALE 2K B ERIE ICRS MEAZE2L 0 FH %D ephemeris (ZXF 9 513 FK5 O K& 512,
ZIRAMIIRFEDF—7 — RO EZE LU TRINS,

TREFDIR (74, WD ZI ST HANDKRA > R)
OGIP D54 1% TREFDIR = *RA_NOM, DECNOM’ D & 5 Zffibivd, N1 F 1) F—7
IVTIXIRDF—"7 — R TREFDIR # A —/N—5 1 R 50 LA,

TRDIRn (3CF51)
ARy M) AN ETIE, TRDIR20 = ’*EventRA, EventDEC’ 74 &,

B K20 ephemeris & UA[HER & KB5RD ephemeris BMEREINDERNETHD, ZH
XA LA —)VH3 TCB * TDB DI, FHZHEYITH 5, BifEHRS & <5 ephemeris
T JPL DL DTH 5,

DE200 (Standish 1990; FGENZZR L DN TV )
- DE405 (Standish 1998; 7 7 # )L )

DE421 (Folkner 2009)

- DE430, DE431, DE432 (Folkner 2014)

INEEETZ2F—7— FIXROEY,
PLEPHEM (X4, T 7 # )V b & DE405)

6.6.2.2 BEMEEAL
R D BALIZ 1L Paperl & FITS AR ¥ X — RTEHS N fEICHEA 2 IR 725 DAY
HIhd, FEPHRINEGNFEEMZ S,

st B (TT7ANVDE) - min: 73 (= 60 s)
~d: H (= 86,400 s) ~h: B (= 3600 s)

-ar (RV T RA)AE (=365.25d) -y (R T A)LE (= a = 365.25d)
ey (VU R) R (=100 a) - ta: [IREAE CKEAE)
- Ba: Ry v ILE

20ITRS=International Terrestrial Reference Systern: [ElE 1Bk 1 b 1 A
2IICRS = International Celestial Reference System: [E|B¢R CEMEFIER, KGR ELFND IAU
D RERPERE R, 7REHERRIZIFIEE U
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6. World Coordinate System

ta & Ba OfEIIHERE X NN D PaperlV IZIZZINSDFHLWERRNDENTH S, K
FIBALD F— 7 — RIZIRD@E D,
TIMEUNIT (X5, 774V b s)

6.6.2.3 BBT—YICHETDIT7ATL: 5]IE, T5—1E
PFDOF—7— ROfEIZTRT TIMEUNIT £7/2130 — ALt —nN"—5 4 RTRHX N
5 (T 7 AV MEs), WTNBFHMIE PaperlV 21,

(¥4 L4 7+€y N TIMEOFFS (JFEI/INE): 77 4L & 0.0
($EHUBFR T > —) TIMSYER (FEI/INEN)
(INETOMLTERINIZVAT YT 4w 7T T — &5
(#8#MIT>—) TIMRDER (&I
(RS9 fRBE] TIMEDEL (JZEN/INEN)
(EV I NOBFEAIE] TIMEPIXR (FFEI/INK)
(ZALARY TDYE T 2IVALE; 0.0 ~ 1.0, 7 7 4V bk 0.5)

6.6.2.4 JO—N)IARFEEERRTZF—7—RK
UTFOF—7— ROEBEIZANY & —IZOABENT — X H DO\ 5 EE & &
»5, DATE 2R 2 25 1d HDU TTF— X DOFERZ2 by LRV TEHZ 5,

e DATE (HIFHi): UTC TD HDU DFEEH
e DATE-0BS (HIF#E): TIMESYS IZf 5 7z ISO-8601 TD 7T — X DR¢ft]
e MJD-0BS (FE/NK): TIMESYS 2> 72 MJD TO 7 — X ORF§H
DATE-O0BS l& FITS ARV X — RTEHINTWBD, BHIOA X — MRFEIXES TS
DOVEHHRZET I8 H D, MEICHETDIZERDOL I BF—T - F2flid,
e DATE-BEG (HIR#i): TIMESYS (26> 7z ISO-8601 TDT — X DA X — b
e DATE-AVG (HIR#HH): TIMESYS (24> 7z ISO-8601 TD T — X DIy
e DATE-END (HIR#H): TIMESYS (Zf > 7z ISO-8601 TDT —X DA kv JI
e MJD-BEG (JFE)/NEX): TIMESYS (Zf¢->72 MJD TDT —X DA X — M
e MJD-AVG (FEI/INEK): TIMESYS (2472 MJD TOD T — X D ¥l
e MJD-END (VFE)/NEX): TIMESYS (Zf¢>72 MJD TDT—X DA kv JIk
o TSTART({ZH)/NK): TIMESYS IZ4¢ > 7z MIDREF, JDREF, DATEREF D & 4V 2 FHXT
7% TIMEUNIT D ¥A; TDF — R D AR — b
o TSTOP({F&)/NEX): TIMESYS (Z4¢ > 7z MIDREF, JDREF, DATEREF O ¥ A (ZHHR Y72
TIMEUNIT DHALTOT — X DA v Tl

FITS A& v & — R TEH I N/=AFflD+—"7— N DOBSn, MJDOBn, DAVGn, MIDAn
FREND, EIOFTIX TSTART, TSTOP 721 MRS BAEIZHNTH 5, FEEZSE
EIZBLTFETAF—7— NP H-7-5E1E IDMEIX DATE A% & S # 2, MJID fHiX
fj# % EE X %, CTVALia, CDELTia ¥—"7 — R /N1 F U F—T)IVTOEMY L £ 7-FF
MfE%ERBE$T 5, VY 7 A epoch &Ry +¥)L epoch IFIKDF—T — RTINS,

e JEPOCH ({FE)/NE): =Y 7 A epoch, TDB XA LAART —)VIMREI N D,
e BEPOCH (VF#HI/N): v &) epoch, ET XA AAT —LPMEESI NS,
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6.6. HFEEEAZED KL (WCS Paper IV)

6.6.2.5 fDBFEICEMR L 7= AR
flDRFENZBEFR U 7z el & Uik, (Refi) A, X1 LT 270 FEERH S5, Zh
S D EEAEHH X CTYPE: N1 F U 7 — 7V OEMM) TIRD ENHTHRESI NS,

PHASE, TIMELAG, FREQUENCY
BHDFRIZBEI L TR S NZRT MVIEIX, B, X1 L5727, D &m0 RS
J MIVEHAELEDLZLIETEELN 1 DU EDEDEMAGDLESLZ EIETE RV, Hl
H 3 DODMEMEIIERT 5, —H. MAIXRE L WATIZEHNE Z 2D TE, ZOHAIL deg,
rad, turn OWI NN TH 5, MO L 0 K TORBIZIRDH L\ F—7 — R CTilfx &
NHZRETH 35,

CZPHSia (TFEI/INEY)
NAF) F—=TNVDIKATIE TCZPHn, TCZPna, iCZPHn, iCZPna TH D, A7 arv e L
T, MAHEHD EEBIIRDF—7 — R TIN5,

CPERIia (TFEI/INEY)
NAF ) F—=TNVDKATIE TCPERn, TCPRna, iCPERN, iCPRna TH 5,

6.6.2.6 HifE
I 150-8601 7 4 —~ v b TIA7Z < FEEEO M (BUH) % 45E X Nz FHRALTH
3, BHRRARCHHMICET 23— - NEIZRH D, M5B arve S boxr—7—
FIZEETHDT, ZITIREHZERTASF—T7—FELTROLDEEERT 2,
XPOSURE ({ZE)/INEY)
HAZ1E TIMEUNIT TH YD, T v RZA L0 A bR 2 fE U 72 S28 0 70 58 HI R,
AR B IIZ BT 2 ¥ — 7 — NIZIRDE D,
TELAPSE (VZE)/NE) (B DOBEGD 574 7 £ TORGERH])

6.6.2.7 Good Time Interval (GTI) &

Good-Time-Interval (GTI) #iX “T—XZFR L7 & “T—XHERL” 2XH$ 24
HDHDEHFA N NRETRARTH S, GTI RIF 2 DDKZHA T s START & STOP
(A R=INVEERK) L, 1DDF T a5 L WEIGHT (0025 1 DRITA V&=L
DE%KRT) ZFD, WEIGHT DT 7 )L M 1,

6.6.3 ZEEICEATHOXV

BRI, BRI HZ>TDOHA RE2WLODEITFTHL,

- DATE ¥— 7 — RIZTRTD HDU I2EL Z L g HE T 3,

- TRTO HDU IZ DATE-xxx ® MID-xxx 72 EDF—T — RE2ELIRETH 5,
I FE o - HEEEFIZE D BE I N T — R 2 fliozhxua JiIcbEHI NS,

- ZBa—/N\)LF—7— R TIMESYS I35 iR X 5,

- 7@ —/,\)L % —"7 — N MJIDREF, JDREF, DATEREF |3H#ft3E X 5,

SOOI O =N F—T = NIMEXBRFEFORETH B,

- T RIZE o TRBELINERINEZTARTOF—T— NEEPNEIRETH 5,

JFEmSCIZiE, F—7— FOFEMAMA WX example 238> TWADTEINz\W0, IR
NR=VIMBEZHETS2F—T—RFERTH DS, 6.7THIOEK 16 LE&HLETEHDOZ &,

101



6. World Coordinate System

# 15: WHEEZHETS5F—7—F
F— 7 — FOFH B S D Z'a—3)1 T RA= KONV T L RKORT RN T b
o av U TIF 714V RE IS4 RE
500 17 A A= aFIxdx—"7—FK
HDU fERkH ;! 4.4 DATE
BlAlD Date/time 4.4 DATE-0BS DOBSn DOBSn
MJD-0BS MJDOB#n MJDOB~7.
JEPOCH
BEPOCH
BUAIDERN date/time 4.4 DATE-AVG DAVGn DAVGn
MJD-AVG MJDAn MJDAR
BlHIO A 2 — b date/time 4.4 DATE-BEG
MJD-BEG
TSTART
Bilo T > K date/time 4.4 DATE-END
MJD-END
TSTOP
TE IR 0D 82 HY IRF A 4.6 XPOSURE
ST oD 22 H IR 4.6 TELAPSE
5b 70— NLREEHBR I L —LF— U — R AT a FILRRMICEED A —N—5 1 RF—T7—F
RA AT —)L 3 4.1.1 TIMESYS CTYPE:* CTYPEia* TCTYPn* TCTYna* iCTYPn iCTYna
MJD TO¥ 1K 4.1.2 MJDREF?
JD TR 4.1.2 JDREF?
ISO-8601 TD ¥ 1 55 4.1.2 DATEREF
SHNE 4.1.3 TREFPOS TRPOST. TRPOST.
S5 4.1.4 TREFDIR TRDIRn TRDIRn
KB%% ephemeris 4.1.5 PLEPHEM
S EEEER VA 4.2 TIMEUNIT  CUNIT: CUNITia  TCUNIn TCUNna  iCUNIn iCUNna
KA 72y b 4.3.1 TIMEOFFS
faf = 5 — 4.3.2 TIMSYER CSYER CSYERia  TCSYEn TCSYna  iCSYEn iCSYna
T Z — 4.3.3 TIMRDER CRDER CRDERia  TCRDEn TCRDna  iCRDEn iCRDna
IRF A1 53 fid B 4.3.4 TIMEDEL
¥ 7 &)L N O KR E 4.3.5 TIMEPIXR
5.c RSB 7 U — L DB Z0R R E F — 7 — K
Iy el 44 6.2 CNAME$ CNAMEia  TCNAMn TCNAna  iCNAMn iCNAna
RO SR YE 7 2L 6.2 CRPIXi CRPIXia  TCRPXn TCRPna  iCRPXn iCRPna
A [ il 0D 2 IR i 6.2 CRVALj CRVALia  TCRVLn TCRVna  iCRVLn iCRVna
DA —1 > 27 6.2.3 CDELT/ CDELTia  TCDLTn TCDEna  iCDLTn iCDEna
R[] DAL AH oD JE 19 5 4.5 CPERI: CPERIia  TCPERn TCPRna  iCPERnN iCPRna
o v A D IR 5 4.5 CZPHSi CZPHSia  TCZPHn TCZPna  iCZPHn iCZPna
ZEHATH] 6.2.3 CDi_j CDi_ja TCn_ka #jCDna
2T A 6.2.3 PCi_j PCi_ja TPn_ka jPCna

Lo 7 A VSRR CTER S Nviz72 5 UTC
2 2N 5 I XBEHGE (MIDREFT F 721 JDREFI) & /NG (MIDREFF & 7z JDREFF) |2 /3 #

nNa5rdbLnizn

3 5 VR NI )V—T Tk PTYPE: 2ffi5
2N SIS T B R B FR U 72 M & K E 35 72 &, PHASE, TIMELAG, FREQUENCY
DIEZEMRET 5105 Ly
S ATV ay: FEREE)R A 7)Y PHASE DO AHbi b
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6.7 WCS BfRoF+F—7—FRK
# 16:
F—U—F [EHGH
WCSAXESe  WCS #fim#K
CRVALia SIS DE
CRPIXja SISO T 2L
CDELTia ST ORI
CROTAj ST OMEEE
CTYPEia FERE /B D XA T
CUNITia JEAZAE D A
PCi_ja JFERRAS #0147 5]
CDi_ja FERE A #1147 5]
PVi_ma INT A=K m
PSi_ma INT A=K m
WCSNAMEa  WCS %
CRDERia RS VR NT T —
CSYERia FERLRAR T T —
LONPOLEa  BEAZOD [A]Hi%
LATPOLEa  JEFE (D [A]dE
EPOCH FEFZD epoch
EQUINOXa  BEFED epoch
MJD-0BS erRil=!
RADESYSe ZE7L—A4
RESTFRQa &1k EIEK
RESTWAVe i IkE
CNAMEja PERS D FH A
SPECSYSa W HDEHET L — L4
SSYSOBSa  DHODEMET L — LA
SSYSSRCa  DHODFHET L — 4
OBSGEO-X  #MIFr X
OBSGEO-Y  #UHIFT Y
OBSGE0-Z  #iIFF Z
MJD-AVG BRI RE
DATE-AVG  BLHISEREA
VELOSYSa AT Ok
ZSOURCEa  RAKDNZFHE

6.7. WCS BfgDF—7—F

WCS izf§d 5% —7—F

ATF—RA AV

Pl WCS (2B 9 5 Edik Dl D%

£ SR DOERPEIZ L - Tk /-

PEER SRR OERBPEZ I L > Tk I vz

£ PCija L MlAEDLE T

{5 A i CDi_ja 7% ¥ THREL

LI — RN A D A MiDERED R A T &5 2
1 D3 MBREOTIVIY) AL EEZD

Bl CRVALj%a, CDELTia O HAAT

Pl Yo IV % M I S

P Yo IV % M I S
(A4 =)V At)

P WL DD DR TREIRINT A—&

P WL DD DERER THREIRINT A—&

P WCS 1221F 3 &5

Bl F74IRMEO

Pl FI7FNLIMEO0

il KERPEFEALAB D native FEIE T DREE
FI AN = 00(50 > 00),: 1800(41@)

Bl KERFEAEALAHR D native FEAZ T DR EE
T 74k (=90°)

{58 FE 4 1 EQUINOX T E#u 2 .

i mean equator/equinox O LK 7 (4)
(FK4 72 © Besselian, FK5 7% & Julian)

Wi BIHIH O MJD (JD - 2400000.5)

J 7 4 )V b X DATE-0BS F7-13,
DATE-0BS %372 1J #11¥ EQUINOXa.

Pl HEPERR DS T L — LEE DX FF
T 7 # )V b id EQUINOXa< 1984.0 7% 5 "FK4 7,
EQUINOXa> 1984.0 72 & *FK5’

Bl i 1k R R A

P I =3

P CTYPEka & VD & — RN 20 A3

B ARZ MVEOEAE T L — A

P AT MVBRT L — L (Bllh—7E)

B ARY MVEIRT L — L (SOURCE DA

Bl BT D X AL (m)

B BUHIFTD Y ALE (m)

Pl BRI D Z A1 (m)

Bl BUAIH DSEREZ D MJID

Bl BURI R D SE R

Bl 9 OFKGEE (ms™!)

i KIKRDNEHE (7)

(1 A7 — &A% 2006 4 12 HR R TDH D)
(H2: A7 —XAD MEE] & FITS Standard 2.0(NOST 100-2.0) D ¥ —7 — R 5 D REKRDHE

RE KT
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7. FITS ##DHLER

7 FITS BHOHLE

7.1

FHE N7z FITS @ extension ¥ 1 T DER]

FITS ¥ D $E5E (2 2W Tl ASCII Table Extension (Z#i\> T Image Extension &
Binary Table Extension A 1994 4F (2 IAU-FWG TIERIZ Standard extension & LT
RO 5 N7z (4 ESI), BEIXNKD extension DEFk - HHLD72®IZ Registry of FITS
Conventions (https://fits.gsfc.nasa.gov/fits_registry.html) %% J T conven-
tion DY AKRY MY (BrE) O%El 2T LH>L LTWD, INFTITREINAZEED
extension D 7HR—YPILDAT—RX A& ELHTHEL,

Ext-Name Status Sponsor Remarks
TMAGE S TAU Astron. Astrophys. Suppl.
105, p53-55, (1994)
"TABLE ’ S TAU Astron. Astrophys. Suppl.
73, p365-372, (1988)
'BINTABLE’ S TAU Astron. Astrophys. Suppl.
113, p159-166, (1995)
TUEIMAGE’ L IUE IUE 7 =44 7 D7 Du— )l extension
IMAGE’ EHIUTH 5
"ASDTABLE’ L NRAO AIPS THXR— I/~ BINTABLE
DY Ty b
< =27 )V Going AIPS’ IZ&H %
'FOREIGN’ R NOAO fFEDOZ774NMV ) —%ED57-HD extension
FITS registry (Z&fkEI N T3
"COMPRESS” R - JEMEA A — ¥ ORI FIZ R
—¥B1% tile compression Tffii 17z
'FITS’ R - FITS 7 7 1 VW Z D H O % DAL B
'DUMP ° L - NAFVTFT—=XDA M) —LDEMDFEDNS,
FET LA N)DOANY REFIF DS D,
ZHUTIE L D — #1972 FOREIGN MR 5,
'FILEMARK’ R - R T — TR D 7 7 A U 12 A2
"VGROUP’ L - HDF (Hierarchiral Data Format) (ZtH249 % %3,
Z 5 U7-HMIZIE BINTABLE @
EXTNAME = 'GROUPING’ 2¢ff % %,
& 17: PRI X N7z Extension X 1 74
Codes =k
S TAU-FWG TEild, IAU IZE D@D s
AR v R — K extension
R LR & U THERR S N T WA D TAU-FWG DAGRZ /BT VWARWA A T4,
L fEik% & U THER S N T WA D TAU-FWG DA IZHT VAW
(B —VREHD7-OIZIRE S N, BIfEIE Standard (28 2 HE5R T
REF TR B D)

104

# 18: (£ 16) @ Status Codes D EIk



7.2. EFEDEAL L REFDZE DD IR

7.2 HEFEOEEEREFDZDMDIRK
7.2.1 MIME J—FK&LTO FITS

4FETMNZL ST, A1 &2 =2y b (WWW) OEF K& VO (Virtual Observatory) O
TIPS N T E /2, FITS % MIME (2887 205045 U7z,

’ proposed MIME code ‘ purpose ‘
application /fits FITS 77— X —f%
image/fits FITS Y% 7& v b (HfA A —)

TIAU-FWG Difimz T, LED X5 72NA T, IETF (Internet Engineering Task Force)
T 2005 4£1Z RFC4047 (https://www.ietf.org/rfc/rfc4047 .txt) & U CTHEE L 7z,

7.2.2 Registry of FITS conventions

FITS (23 2% &Y (convention) % TAU FWG & U TEHk - L VKT MY (M
i) DBEEIZ T 5 7281T Pence 12 & o TRIE I N7z,
https://fits.gsfc.nasa.gov/fits_registry.html
M, TD#Kk, 20124 8 HIZ, Pence ® TAU FWG F = 7 % VBRIV, BEAFH
DHDHEFHFS N THEE I N, 20184 12 HBUE, BAND X5 ZHfIREHRIh T 5,
(A &YX =Nz o 7 Bii)
(#GRIH, CHECKSUM, INHERIT, GreenBank | Standard (ZIF#$edtd 0, )
[CHECKSUM | FITS ~v XZF v 7% L% DAL 72D D ¥ —7 — R OB (DATA-
SUM & &8,
[Column Limits | (TLMINn/TLMAXn, TDMINn/TDMAXn) ¥ —7 — K,
[Tiled Image Compression | % % 1 V{kZ") v NIZ5#E] L BINTABLE O i 2 Efid
FNZHEAN S B 7= &b DHIH,
[Tiled Table Compression | BINTABLE O [£ifffi (2 B3 % Bk,
[INHERIT keyword | HDU 7% primary N X ¥ —"7 — R &2 & T 5720DF —7 — K,
[Green Bank | Bainary Table TR XN S N7z A A —JIZBIRT 587 X — X,
[CONTINUE Long String Keyword | 68 =% 8 A % X F5 % & < 728 DY,
[Header space | :BII¥ —7 — FD7= & DHFTHIY A R — (2B 5 B,

(Z DAt D — i) 7 HiFY )

[ESO HIERARCH Keyword | ESO 2D ¥ —7 — FORERLDO7=HDE D, 8 XF
ZZ 5 ¥ —7— K% Standard TIEFINRVF—T — FADHLIEAGE,

[Substring Array Convention for Binary Tables | Binary Tabel (2T, [EE&K X7z
M EROFND 675 XFH 7 « —)V K (TFORMn = TA’) iZffibin s,

[Hierarchical Grouping | HDU % ZELHIZ 70V — 76 5 728 DK,

[FOREIGN file encapsulation | fid> 7 7 1 )L % FITS HiZ wrapping 3 % i,
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7. FITS ##DHLER

(World Coordinate System BE£2D#{#7)

[Spacial Region File | 2{kjGA A=Y D550 " H’ & " JER & D2 %
EHET D, T UAEEBIREX. M A—VUIZEDZ VRN L 720 T 258 % 15
ETBDIfHbib,

[Simple Imaging Polynomial | polynomial TR X+ % IR DIFFRILEADRILIZ
libn s,

[TNX World Coordinate System | &2 )VFERED & KEREEREA DGl 0D 72 8 D FEFE
WD PERER, BADLNE Y o v MR IERRICIH 2 FHH D 72 DI A %,

[TPV World Coordinate System | TAN £3(Z —f%#72 polynomial & &4 i % Il

Z % B,
[ZPX World Coordinate System | ZPN #5322 —#%fA17% polynomial EAHIE % il Z
% Fo

HEDT— R XA FITHH X N5 )

[FITS Interferometry Data Interchange (FITS-IDI) Convention | & TGt
F#Z VLBI 7 & D 7 — X 53D B,

[SDFITS | #—ENERBED T — X LD 72D binary table DHLH,
[Multi-Beam FITS(MBFITS) | I Vi/¥ 7 3 VO HE—FiH ORI,
[Euro3D | ZEff 2 IRTT & ARZ MLDF— R DA,

[OIFITS | 22T HETD 72 DHLHY,

[PSRFITS | 7L —F — ZI&HHD 72 8D DIEHE,

INSDOEFNIH L WY TV 75— a v Tl 29 LB EMAPMMREI VWD EH
B (BIAIE, ARV X —RIZH BN TRETERLD DX, BEORKE TEIAE L IR
WEDE), LYZA M) ADEERT O ADRS WL, BEFED FITS #fIZET 2 ¥ a
A SRR DTEE L IR E 2 D2 L 2 REET 5 2 L 1IZH B, IAUFWG 2L T
BRI N, FITS Standard IZHLD ANSNZI1Z1, JI&, B2 L 72— T 1 Z9ER
IND (RD 7.3 HiZl), &% DR OFEMIZ. OV RY MY 22RO L,

flizd, ZZICBEHRINTWIRWE — IV FITS $ifH 5 5, TAU FWG D ARGk
21725 TWIRWE D L BRNCIZIRD X 571 DH3H %, [Table Indexing], HEASARC
FITS Working Group T TW5$H D ([RA and Dec keywords|, [CATIDn FITS
keywords], [CREATOR keyword], [HDUCLASn/HDUVERS keywords|, [Quality flags],
[channel & energy boundaries], [exposure times], [mission, instrument and filters], [nam-
ing columns|, [TSORTKEY] 7 &), [Image Compression], [MAST Data Format Guide-
lines], [SDAC FITS Keyword Conventions|, [Chandra FITS File Designers Guide], Z
NSIZDOWTIE, FITS Support Office ®X—< (https://fits.gsfc.nasa.gov/fits_

. L,
local_conventions.html) 2,
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7.3. FITS DO¥EED FIE

7.3 FITS DYROFIE

FITS O#ik&IE 1988 4D IAU #8243 T IAU @ FWG (FITS Working Group) H3E
RO Z & &R oT, 2012 LR AU MR T TAU OMIMERAED 54, FITS IZBIR
3% D& Division B (“Facilities, Technologies and Data Science”) & 757z, 2015 4FI1Z1&
Division B £ F® Commission A F#i < 41, Commission B2 “Data and Documentation”
23 FITS \ZBRT 222 275 (21 TD Division B @ Commission 5 & IZIX[FIER),
2018 12 H DR s{Tlk, Commiion B2 IZ Data Representation Working Group (DRWG)
W 5N FWG 25 S < 2 L2720 TV A DEIHEENT T L TWaWnizod, HFIUGE
72 EITEEMIZ DRWG @ Special Expert Group (FITS SEG) 237> TW3 (X /N —
ZIZIE FWG 255 E), 25 UL2RID 720, 2 2 TIEREKRD FWG TD FITS O
YOI DOWTHIIT 2 (BEITIS LT FWG % % FITS SEG HIZ#EBIOZ &),

2018 4F 12 HBfE TAU-FWG DI Lucio Chiappeti (IASF, Italy) TH % (Hli#
FMEED T, TTOMAHIE 2012-2015 ZHHkKEL TWD), FWG DA Y N—1dGE 22 44
(https://fits.gsfc.nasa.gov/iaufwg/iaufwg.html S, HAED S IXeH (FRHZ
AK))e FWG 121d FWG B Z DO FIHDORE D 7212 EC(Executive Committee)
DRIToN, AUN—IF FWG DR (& WHIRERER). IR, 4 DOHMEZEE 2 (ALK,
EC. HA A=A MF V7 /=a—Y—=F Y N)DEEETH S, IAU OIH Commission 5 T
@ Virtual Obervatory Working Group  EC A VN —¢F 2 6T\ 5%, [H Commission
5 DERBRMINICA T —N—2 LTSI 5, kD EC ORI, 5357,
BRI NS VA% WD & e HIT, FHERT —EZNY R Vv ZHEONT v ZIZH Bl L
THRDDNES S, EC 1IN 3G — Bl N — AR T 500, BEITGUTH
MR Bk (BIRTIE 4/7T A L) THIRT 52 &b H 5,

T — ZEEDHFEEDBAFD FITS 74 —< v MZU-L O 20D 256, Hilzik
IR ZBHFE, IRETHIENTED (BBAAMUWILRIEBFEDO 74—~y MNP E 25X
2EDTH>TIER SR, FUWIERDIERIZ FITS QRS L TR SNE ETOF
EIZPA R D@D TH S (https://fits.gsfc.nasa.gov/iaufwg/iaufwg_rules.html),
(7E: EROMIBZERNPBEDL L FIEHIEX, 1 v X —3y MERIZZESDBRWVWELTED T
TV MNTCARAE—T A BRFFEIZHEIN 204 F1H1IHPSHEHINTWS, )

1. [FHEHEE] FITS ARV X— FOEHRICHET 25 L WREIX FWG ~NORED
ATIZ, fitsbits@nrao.edu A —V Y7 VAR (ET L —XDH B ML) IZKA b I,
—f72 FITS 233 2=FT 4 TDIAAY MNE2ZIIDIRETHD, HAILL->TIET
DEFBIZFHME U 72 ML PMEBR I N TEmI hd b L, EC 232 5 U7z P
7R A POR U, BREDORT T OERERREIT R o LW L7z 6 /s
RELLTERIND I L LR D,

2. [RBEHI AV DN] A7 4 V¥ VEAROTRMAD AT v T, fitsbits@nrao.edu TD
N7V axy NMiZERITEZ L THE, ZOMBIZ D FITS 3Ia2=7~«
AVUN=X FWG DA YN=PAAY MYV zyvarvicdsd, REHIIIIT
W23 XAY MREIZHIGUBIEERT, 20370y 73Xy hOHEILER 4
LA EENS 28, EC 34BN U CiHEmP I 2L FTMIET I b TE S,
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7.

3.

7.4

FITS D HL5E

(EC ic&kaLva—] KXY MARODEZ, EC 1A 2V N—I2xf U B EHEfE A
TETWEIERET D, FWG OEEIFEMD TE TRV A Y N=D NN »
Nx2DFLEE T 5, TNIEEHERE T 20 RA N =R EHIIZ RIED A VN —
WHRWZ L 2ERT 2720 TH D, RIFFIZA VI N—13EEIC ﬁb&ﬂ%%zfmé
2 (bLEI>RSHE) 2Mbhd, HL K OBREEEZEZ DAV N=BN5E
&, EC IZEAFLZEIZASHENIZE E@ﬁﬂ@@%héio&&%%%%é%ﬁ%?
5, EC I ERBEEZTANEINIIOVTUTRDEI R T 7 7 X —%EET 5,
o PREZIIBAMEIZ G & BN IZ & BRI D
e FITS A—¥H¥2a23Ia2a=F4DARAY MIEZEZABREHE2+IZLER
e N7V w7 ARV IMHDAAY MRY Ty ¥ a I RTITHEYNIHIGL 72h
o BEDTEVAMN V=Y a VANZMEEAMO T A MBI NTWELR, ZOT
A MIBENBIZH LB, AR RL2IVEa—&R 7Ty hik—LET
BIRBEMNL UV 7 N2 T DERETOHE DT LW,

(TAU-FWG TORAEE] EAREEORNIERIIA Y N—IZAX IZHHEEZ T 5,
HLU No' ODEEEEZZ DA VN=BWNI D HifOFEEANDHIS 73 < FEBUZ ‘No’
DEENRH 720 T 5, HWETOL AIHG —BUIAT COZGEDR LD 3
AREIEST B L1%5, ZOBRHEADBEHEIZDBEERPHEYICEEI LI L
ZREET DL EHIT FITS 2 2a=7 4 PNEEQRFHII OV T R THEZ MG
é EWVWSEMERDT=DIZH D, 3 HHLNIZZIT ANARER Z D ER S s

LEE, FWG TOERENRZO X EHIToNE0E LRy, FWG O X U oN—k
%SQW@&?%W% XU o, (B, R, RE) RERICA VT 5, &
EPENIBT 2120 (B, B, R 2B ET) FWG A 2N —D 3/4 B
EPNBRETREND B, ﬁwﬂﬁtao#bﬂmﬂ®9%3mut®Eﬁzf%
Red, BETO ZADMRD D, HRIT R X MR OO HIFOMER
ETE5L51ZLT, ﬁﬁw&m%b&#otx/n—#aﬁwﬂ THVESE I Bk
SN ZMWRTEDLEIICT S, BHENTET LS, FWG ERIFRESERZ
(FENEH X F) fitsbitsQnrao.edu IZHFT 5. F2EIE FWG THER I Nz o BIE
I EFE L (IREBH TR FHFHAPHEL S N TV B 5E2R\WT), FITS
T+ =Y POARBRAR Y X—=RD—L x5,

F—U—-—KRDFEH

fEifERY) 77 LY ADD, F—TU— NOREZEHIKT 2 (FITS AR ¥ X — FfHx),
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DATE AUTHOR COMMENT DATE-0BS
ORIGIN REFERENC HISTORY TELESCOP
BLOCKED LULLLUUL INSTRUME
(5BMHES RETR) OBSERVER
OBJECT
EQUINOX
EPOCH(Deprecated)

# 19: FITS standard 4.0 TElR N7 — 2 TSI Nz FITS ¥—7— K,



74, ¥F—TU—-—FDXE®
Primary  Conforming Image ASCII-table  Binary-table Compressed Compressed Random-groups
HDU extension extension extension extension images® tables® records
SIMPLE XTENSION XTENSION? XTENSION? XTENSION3 ZIMAGE =T ZTABLE =T SIMPLE
BITPIX BITPIX BITPIX BITPIX =8 BITPIX =8 ZBITPIX ZNAXIS1 BITPIX
NAXIS NAXIS NAXIS NAXIS = 2 NAXIS = 2 ZNAXIS ZNAXIS2 NAXIS
NAXISn* NAXISn?* NAXISn* NAXIS1 NAXIS1 ZNAXISn ZPCOUNT NAXIS1 =0
END PCOUNT PCOUNT = O NAXIS2 NAXIS2 ZCMPTYPE ZFORMn NAXISn*
GCOUNT GCOUNT =1 PCOUNT = 0 PCOUNT ZCTYPn GROUPS =T
END END GCOUNT =1 GCOUNT =1 ZTILELEN PCOUNT
TFIELDS TFIELDS GCOUNT
TFORMn® TFORMn® END
TBCOLn® END
END

(UXTENSION=,,’ IMAGE .’ for the image extension.

(2)XTENSION=_,’ TABLE, .’ for the ASCII-table extension.
(3)XTENSION=’BINTABLE’ for the binary-table extension.
Y Runs from 1 through the value of NAXIS.

(
(5)Runs from 1 through the value of TFIELDS.
(

6)Required in addition to the mandatory keywords for binary tables.

% 20: FITS Standard 4.0 TElR XN T WA SIS 268 FITS ¥—7 — K.

AllT Array?  ASCII-table Binary-table Compressed Compressed Random-groups
HDUs HDUs extension extension images tables records
DATE EXTNAME BSCALE TSCALn TSCALn ZTILEn FZTILELN PTYPEn
DATE-OBS EXTVER BZERO TZEROn TZEROn ZNAME: FZALGOR PSCALn
ORIGIN EXTLEVEL BUNIT TNULLn TNULLn ZVAL? FZALGn PZEROn
AUTHOR EQUINOX BLANK TTYPEn TTYPEn ZMASKCMP
REFERENC EPOCH® DATAMAX TUNITn TUNITn ZQUANTIZ
COMMENT BLOCKED® DATAMIN TDISPn TDISPn ZDITHERO
HISTORY EXTEND* TDMAXn TDIMn ZSIMPLE ZTHEAP
uooouonn  TELESCOP TDMINN THEAP ZEXTEND
OBJECT INSTRUME TLMAXn TDMAXn ZBLOCKED
OBSERVER TLMINn TDMINn ZTENSION
CONTINUE TLMAXn ZPCOUNT
INHERIT® TLMINn ZGCOUNT
CHECKSUM ZHECKSUM ZHECKSUM
DATASUM ZDATASUM ZDATASUM

(U These keywords are further categorized in Table C.3.
() Primary HDU, IMAGE extension, user-defined HDUs with same array structure.
B)Deprecated.
(9 Only permitted in the primary HDU.
(®)Only permitted in extension HDUs, immediately following the mandatory keywords.

# 21: FITS Standard 4.0 T

AR I NAMEICE TS TS NAF—T—F
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7.5 DATExxxx ¥—7— K& 2000 EREE
7.5.1 DATExxxx ¥—7— NICEAT 2RBEDRE

WD FITS OFKETIE, DATE ¥—7— NDOEARIE, HlZIX 1997 2 A 18 HAZ S
118/02/97° D XD B TRT & I Tz (DATE-0BS A X DOEF -7 — NHF L),
ZORADMEIZ, FOLIANTF2HI US> TWRWI &IZH D, 2000 FA3K2 &,
T 2HMi7Z1 Tl 1900 FARD Z & A2 2000 FERD Z P DEB DR R >TUE S,
ZDRIZDWT, 1996 4F 6 H 25 HAFF T Peter Bunclark (RGO) 7% sci.astro.fits
WZEEf 2R L. T D% sci.astro.fits TWAWARHEMIAIXDLEINTE 2, T i
ZIFT, EIZ, A) DATExxxx ¥ — 7 — ROHAMNT 4 =)L FOEALETHLT 20, H5
WX B) DATExxxx Z B E A D720 F — TV — FEERT 2 AMTHLT S0, (220
T. TAU-FWG D#EETH 5 Don Wells 7* sci.astro.fits T7Y 7 — M2ED., 7~
Preben Grosbgl 73 IAU-FWG DA Y N—ZREBED T > — b &2 HEl> TRIEDEEH & 7 5
ODENEITo72, TLUT, INo % F L OEEE% Bunclark ¥ 1996 £ 11 H 19 HIZA
L. I—mv/N FITS ZERXHBEEEOFEREIRU 72 (1996 Dec. 20).

ZDE, 7AV D WFC (WGAS (Working Group on Astronomical Software) D
FITS ZE2) »&im L. A. Rots D3RGETHZ. 1997 4F 6 H 27 HIZARM L. WFC & &
CHA FITS ZE2W Iz ER LTz, TNEZIT T, IAU-FWG TIEAREED UM H G
ED, ZTITOHMEZITTZ 5T A Rots IZ& > THEFT I NzN— a > (1997 4E 10
H 24 H) ZullBE ERI N, ERCERINEZ, 22 TRZO2EZMEMNL, B
TEHEY I N THIEEDHNDERZBRILL 72\,

7.5.2 DATE-0BS ¥—7 — ROBHMALBESR

Peter Bunclark, 1996 Nov.19
fE1E: Arnold Rots, 1997-10-24T21:03:30

7.5.2.1 [Introduction] Z® FF a2 ¥ MIARIZIX DATE-0BS ¥ —7 — FDHD
T4 —=VROERDOEZEZTED, AU74+—~y MIMLD “DATE” THEZTRTD
F—U—RFEEITRTCLEAIN, ZNSOMEITHAMN (24 7Y a > TRl (2B 518
WrEL, TARMTHDLNZEHODZES L7z¥—"7— & LTI, DATE, DATE-O0BS,
DATE-END, DATE-MAP 2’H 5, ZNHDF—7— REEZMAFL T DATExxxx ¥ —7— K&
g5, AU YF D DATExxxx ¥ — 7 — N (52 DATE-0BS) IFIRD K 5 R AHEZEL
DDTEHRELETLIENEEL,

1. M2 TH S, BELINAZRKXT—X1F 1 L EES U, FEBEFEORLD 2
Mind 19 225 20 127> T UL £ 95,

2. DATExxxx DX A LAT — )VIEZEZI N TR,
3. DATE-0BS Y #lHIDBAR, BHAH, KT 2 OEMRBEREI N TV,

4. H. H. DBz >TW5, L7=D>THN% ASCILEIZY — F TE 722\,
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7.5.2.2 [BEZRDHHE] RO I ODELRFHEZREKD,
1. DATExxxx ¥ — 7 — R CibN B HN 2R TXFHNDO T +—< v b
2. DATE-0BS ¥—7 — NHE DIk
3. HHINDE XA LAT =)V (XA LY AT L) ORE

7.5.2.3 [ANXFHN T+ —7 v FDRFE]

1. DATExxxx D [HEAD 7 «+ —)L K (°DD/MM/YY’) i% 1900-1999 % FKF, 19t 7
L= bh2T7 IR L7ZE DN FITS 7 71 IVIZHE 5T W5 &5 4l (Z DFEEL
HHZERE N2 T 7 AV DADETH D) FFefil e UTHE S,

2. HUWHERE T + —< v M ISO-8601 DY Tty NTIRDEL SN TH 5,

(a) ’CCYY-MM-DD’
(b) >CCYY-MM-DDThh:mm:ss[.sss...]’

<CCYY> EA VY R—E%2KT, <MM> IZZTDEDHL VX —DHDHE, <DD>
FEZOHDOA LV VX —DHMNOETH S, <hh> FZFDOHDOKM%ZRDLL, <mm>
Fa %, <ss[s.]>3REERT, BOT 1 —)L FOBHBERILIEH [0..59] OHIFHZH,
BA LAT =D UTC DEHEIED 5502 mRT7-0 60 H{fibhsd, T & ISO
8601 DIfHfEEFTH S,

KWEATIRZ—IZ—ZXE L —& (TDOES57%) B TohrEbEn, BV
FEATIEHM R OMICR R E T T 2722z s kv, NIUSERTFv 5
27 Z1% ASCIT D5 .2 (16 #ERFLT 0x2E) TH b, BWO/INBUILL T FITS ~v
X1 — RORANLRSMAMTTE R E DR,

3. B E 7213 HA /%2 7 IOVICIRE T 5 X PHIDADTFREI NG, T 7 4 ML,
Hf73 5 0 BRI NN, BRONIELITRIEA TV a v Th s,
7.5.2.4 [DATE-0BS ¥—"7— RODHERE]
1. ¥F—7— ND%H(IL DATE-0BS D F £,

2. T LA DATE-0BS I3BIHIDBMEZ KT LIRESINERETH S, TNLUINDIRIR
314 vaRXy NTHRIBIZIEET S,

3. TRTD DATExxxx ¥F— 7 — RIXTF 7 4L b Tld. TOHMEDIZZ L T AR
fFRLUTWS LRI NS,

4. DATExxxx ¥—"7 — NODffilX, DATE ¥—7 — N (BOHiZR) 2T, ThdrET
%5 HDU OFEZELRRA LAT —IIVERRBERZAA LV AT LATREINERETH 5,
774 ME, UTC (1972 FLAEDO T — &) 5 UT (1972 SEPETIO T — &) TH 5,
HEUENVREEHLRRALAT =)D, W) FIZEA L TH W E VI D3RS AT e
HE, EHL5EBIRENIZIAY NTHIEIZTRETH 5,
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5. BA LYV AT LXIEEA LAT —IVIFHHRIIR I NG Z R NS, 72720,
RA LAT—=)VDREZFHUTT 74 b DIRE %R U 7SRO T Z —1% 1001-01-01
25 3000-12-31 DEIOHFTIX 1000 B2 BARWEZA S, &\ Z &z 8EHIX
KETE 3,

6. 7 7 A hTlk, TAI *Zh &[S 2K (UTC % TT) Tk, K3 (£
BRIZIZBIIAT) D& ZATElI N ARINDZA S, EER (TCG X TCB)
X TDB 7% ¥ O A 72 JEREE 55 & S5O D W2 B D35 &1, K OMED 7 7 4 )L b
DERIZ, BHIBZOMEEROIR S TiTbi, WS Z&itkhdzZr5, ZThs
DF 7 AN MIEHREL D, FED FITS 7 7 1 IVTDRA AT — )L DRI
DAGDLEEZHITPE LNV, ZOF 74NV FDTWVIFERINEZRETH
%22,

7.5.2.5 [DATE ¥—7— KODfEMA]
1. DATE ¥—7 — RO HAHRE OfEIZ. HDU OESEEZ2 &3,

2. MER ECER SN HDU 2 LT, 2O 7 R—¥FILTEHE I N HAAHE D
T x—<v bWMEbNSEEX. DATE F—7 — FOMEIXEIZ UTC TEHLINLIAR
EThb,

7.5.2.6 [fl] 1996 4 10 A 14 HOBER %L %Z 3 DOHIF 5 LIRD K517 5,

DATE-0BS= ’14/10/96° / Original format, means 1996 Oct 14.
DATE-0BS= ’1996-10-14’ / Date of start of observation, by default UTC.
DATE-0BS= ’1996-10-14T10:14:36.123° /Date & Time of start of obs.in UTC.

7.5.2.7 [BITHEE] FITS HAWD Y 7 b Y = TIdkEIZ, HW7+—<v % 20 i
FLD HAT & MR L 2203 078 5 720 (00 1 1900 L RIREINS), GiAaid VY 7 v = 7 i
BRAWIZH 74—~y MRS URITNUER S50, AV Y =Ky 7 — Y DIEE D
LDV T7 MY zT2BETTHETITHEY LRFHEZEIND, FITS HZIAAY 7 b0 o 73
LW74—<v hTOEZIAADRAZ. 1999-01-01T00:00:00 %5 2000-01-01T00:00:00
DRENZBIE L 1 i e 500,

1999-01-01 PARTIZHELAG. EHEI N5 FITS FEAAI— R, FEERAATLIHFEEZ LV
HEG 74—y b TRID, LW I+—<v N TRIHLEZRDEZZODTANE2T 3
I a—F 4 7 INRIF LR S\, 1900-01-01 LARTD DATE-0BS DHE& 1EH LW
74—y hTEIRITNER SRV,

7.5.2.8 [fI8k: MESINTWBII A LRT—ILOLRR] [H: 2 OFERIZAAND DATExxxx
BARO—HTIZZR, |

22TAT R ERERHZ DWW TIX 7.5.2.8 B,
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1. B4 LA T —)VEEET 5728 TIMESYS ¥— 7 — NOMHBPHEREI NG, ZHhild,
HDU DT ARTORMIZETAF—7 —RFREHMIZFH LT, HHIE LTHEAI N
BRALVATLADERERT D, (HERPEOMIERED, DX A LT =)L~
DEWMD - DERERMET 2F -V = NPT =X 37 LDEMEHRT 20T
720, &4 O HDU 38D TIMESYS ¥ —7 — R2 GLRE TRV, YA
RIZHFASNLMEIZLLTOHED TH B,

UTC (Coordinated Universal Time(f@&#5KE); 1972 FEDREER I N D)

UT (Universal Time(f51); 1925 RS = v UEHERF (GMT) & %5, 1972
LTI UTC & 254ih)

TAI (International Atomic Time(EER 1IK);“5 5 5B % & £\ UTC”, 1997-
07-01 TIX UTC & v 31 BH#EATWVD)

IAT (International Atomic Time(IEBRJEFKf); TAI YR UCTHOMBL % L7
7217)

ET (Ephemeris Time(JE&K); TT OFI{LICH 72D 1984 F £ THZR)

TT (Terrestrial Time(MiBKIRF); 1984 4ELAE TAU OFHER 1 LA —)b, ET »
SEfELTH D, TAI LFEBILTWD (TAL XL 32.184 A TV 3))

TDT (Terrestrial Dynamical Time(#ER I %K) = TT)

TDB (Barycentric Dynamical Time( A% 1 %#RF))

TCG (Geocenteric Coordinate Time (M0 EEFERF); 1977-01-01 BAFE TT KD B &
Z 22 IVR/HEDEIGTHEATND),

TCB (Barycentric Coordinate Time (KPR BEFERF); 1977-01-01 BAFE TDB £ b &
% 0.5 B/ FEOHETEATNS),

SEXME U TIRDEDE HIFTH L,
Explanatory Supplement to the Astronomical Almanac, Seidelmann P.K., ed.,
University Science Books, 1992, ISBN 0-935702-68-7

https://tycho.usno.navy.mil/systime.html
GPS ] (TAT &0 19 BiENTW3) ORI LW,

2. 774N b CIRRHOME X, Mt EBITIIBIET) T TAL & FRHU 72 Rk
(TAL UTC, TT) TitonzeFH R 5, 72720, FEfER (TCG % TCB) * TDB @
o5z, HARBERSEZ2EOY AT ADBEIZIE, BES 25 L OF A TBIHIA
TR L EZ 5, KD FITS 77 A NVTDRA LA =)D TIZMD
HHAGDOLEZHRTIPELNRVD, ZOTFT 74N MDEZHIFMERHINLERE
THb, T5LET 74NV M2ERETLIDE, EOBHT—X21XFLAE TAI L FH
HIUZRGE TR 72 6 nTH D, HBERY TDB 0O 20 i 25 [H 70 25
EES PO THS, ZOHE, BHOREIDEVWHAHEINEIRETHLZILE2E
kd %, HEEITAREZLIZ, TDB-UTC DX IZFIFFAMMICLE L, BHIRADOA
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BIZEoT, 1EDQEIE 500 BOIRIEZFEODZETH S, T/, MENPHATE
WG (TGO & 512) K iiE 2, Fl2 ISHUONER RO & 5 2T, FHET
L ehmloonsd,

“TT” 13 TAU OfEHETH B, ZHnid “TDT” » “ET” LEMThHhbLEZOND,
72720, “ET” 1k 1984 LD 7 — X123 ffib 2 R E Tld7\», Explanatory
Supplement @ pp. 40-48 ZZWDZ &,

H U TIMESYS ¥ — 7 — RA7\W., FHEEMREZE > TR WESIE, 1972 4
PO HMIZZZW L TE, “UTC? 23, 1972 LB TF — X TlE, “UT” MMRE X
ns,

. il

INEFTOI ENS, 1996 4F 10 H 14 HOERFZIZ WL O DOEE D S5M, *
D5 4 DODEMYIEZIT S,

DATE-0BS= ’14/10/96° / Original format, means 1996 Oct 14.
TIMESYS = ’UTC ’ / Explicit time scale specification: UTC.
DATE-0BS= ’1996-10-14’ / Date of start of observation in UTC.
DATE-0BS= ’1996-10-14° / Date of start of observation,also in UTC.
TIMESYS = °TT ’ / Explicit time scale specification: TT.

DATE-0BS= ’1996-10-14T10:14:36.123° / Date and time of start of obs.in TT.

. ZONERTRESINENIL, BEFD High Energy Astrophysics FITS ##JD EiZ

I N RXTE 7 — WA U TCEHRHINTWVWS, Ivyavitlaghton—ifT
b, UTFZEHR X,

https://heasarc.gsfc.nasa.gov/docs/xte/abc/time_tutorial.html
https://heasarc.gsfc.nasa.gov/docs/xte/abc/time.html

VLBA 0¥ 2 hTlE, TIMESYS Tld7 < TIMSYS ¥—7 — R &{# 5 H# %2 £ H
LTEh, BIEIX, UTC & IAT OfEi%Z#HFLTW5S, IRD p9 & p.16 2R &,

http://www.cv.nrao.edu/fits/documents/drafts/idi-format.ps



8 TAU TH#RINDEHN

ZZ Tl MAU A& A)v~v=a7)V] by G.A. Wilkinson, Comm. 5, in TAU Transac-
tions XXB (1989) 3 & F FITS Standard 4.0 5 5 BALOMEZ RIZLTH 5,

(https://www.iau.org/science/publications/proceedings_rules/units/)

3% 22: TAU #EXEHLAT

Y = XS &g

ST FARFALT & #BI AL

EZ m X —HNJb

HiE kg AN g(Z7' I L) B

HR ] s 7 sec DIEFRIEE S RE Tldmn

wit A T URY

T K Ve v

Y= mol T

g cd T T

SETH A rad V7TV

VALSE ST ATFIITV

TAU CalaE LT\ 5 SI ihE Bl

JE R Hz ~N)UY s~ !

yal N —a—rV kgms >

£ Pa INAHIV Nm ™2

IR F— J Ja—) Nm

B W 7wk Jst

A C J—ayv As

HIE v U1 AN Jo !

ELE TN Q F—LA VA~

AVEIRVA S V—A VA AV~

HrERE F 775K cv!

fié 2R Wb Vo —IN— Vs

Tk R i T FAZ Whm 2

A VRIRVA H AV — WbA !

S 1m — A v cdsr

JiE0ics 1x AP lmm 2

£ 23: 51&I1IH S RETIXARWIE ST HAL

7R B Bk E
X A AP —4A 109 m=0.1nm
EX 7 /A" 1076 m
N cc SNER VT 105 m?3
] dyn XA 107°N
IRLVFX— erg T 10°7J
I XN F— cal Aal)— 4.1868 J
£h bar N—)l 10° Pa
EHh atm EHERKE 101325 Pa
pilIBEYEA gal H 1072 ms—2
R G A 1074T
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8. IAU THEREZ 15 Hifi

* 24: MOFFHI N D HAL

B AL Rk IE
MDA S5 I ST HAL
I ] min o) 60s
h IR 3600s = 60 min
d H 86400s =24 h
a 4 (Julian) 315576005 = 365.25 d
yr A (Julian) a N IAU DAZXRA IV
IS deg MEDE (degree) (m/180) rad
arcmin  HAEDH 1/60 deg = (7/10800) rad
arcsec HEOW 1/3600 deg = (7/648000) rad
mas fEOI VR 1/3600000 deg
R au RICEAL 1.49598 x 10" m
lyr 4 9.460730 x 10 m
pc N—t 2 3.0857 x 106 m
solRad  RIH¥f% 6.9599 x 108 m
H& solMass KB HEE 1.9891 x 103° kg
u Ji -8 A 1.660540 x 1027 kg
S sollum K& 3.8268 x 1026 W
IRNLF— eV ELHRI b 1.602177 x 107197
Ry Ja— R~y 122, ¢2 = 13.605692 ¢V
ARV b count VIRTAVN
ct VRV
photon 74 bV
R Jy Ty U AF— 10~26 Wm ™ ?Hz*
mag (R D) Ffk
R L1y — 101%/(47) photons m 25~ Lsr—1
E K pixel (PR LERD) 7 k)L
pix (HRPR AR D) ¥ 7 2L
barn barn 10=28 m?
Z DAt D 7T 3 %1072 Cm
voxel Y272 L® 3D ki
adu AD Z#
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9 TIEBEEE FITS R

[41E% FITS #E2 (SFITS)) (M2, il B AR, RERL. 6. &, W,
Rl R, B (B). EAR ). BH)., BXU, T35 EEEA B %%%7w~
TORFHIEDWTHEYL SN, DR, N7 A BT QAT LH (B, SFH, &,
HY<F) RBHERE IV — 7 BfRE LI ;of&ﬂﬁ%éMT%fméﬁﬁémiﬁFHs
B 2RI 5, £z, FITS ¥—7— FIZDOWTIEE 10 TR U7,

DUR OHFNIBETDBHE T DONT WS DO THRAIERIEI N T 1 BT D Web Y1 b

https://subarutelescope.org/Observing/fits/
LRI, ABRITEGERZ L T 23T DD TH L0, RF5E (B 7.0 iK)
R IZ I IEFEIR I RSB T D B

9.1 FIEBE&EE FITS ~v ¥ J)L—)L (Ver.1.8.0 (February 1, 2019))

TIXB URBEOBMEE CHE I NET —Z1%, ETENEED S FITS BRATH X
N5, ZNS5D FITS T—REINTA Bead gz ONT BT °7r—h1 7
N, NEEING, T—HhA TOMEIEH X, EAKIZET FITS 774~V HDU DAY
RIZEENTVWRITNER SR, 2, WS OEDBEHEED T — X %2 —fE L THRET
5L 57-DI2H, FITS ¥—7— RIZagERR o B EM oI ET
H5, T—RENTICEAL TIX, ITIC BB ST A — XX FITS ~v Xh oI b
EBNZ\N, RITIEY 7 by = 7 OB X ABIREEDE T LEXK S 720128 FITS
F—U— o@D LEENS,

ZIZ T, TIREBYEEBETIZLATD FITS ~y BV —)LEED 5,

o TIXDHEEGID FITS ~v XOEER % B 705 Tk, 185 FITS AR (fitse
naoj.org) Thbd, INTOBMEEIZERINS FITS 771 VBLTNY XD
WEIZDWT, ZE2DOLVE2—2RTEAREZIID2HBEND S,

o ERMNZ FITS @) —)v (IAU FITS -WG @ FITS Standard) (25,

o "NYXHETERINZF—T— N2, EHUZEERIUATIHHEHL RV, £z,
A~y ZFEENT Common & I N/ZF—7— NIZATHHALRITNIER S0,
X 512 Imaging X Spectroscopy RELHEHINEZF—U— N, eI NBIH
E— FCHFSNT —RIZHHATH 5,

o BUAGEREA~y X —F3 @i~y X% —7 — N C AR BIHIREE 7)) — 7#%%%
PERG U, @%b&fﬂi&b&b BEEE AT ILEE TV — TNOREIZ &
AEBIRoTLVA, HEOHRET, LU, WETEEELZ Web TRRT DL, W
Al d 7= - T, /\U’fEﬁ{EJFﬁTHé% (fits@naoj. org) (CHEHT D\ CERIT S -
Eo REAZE. BATO T 72 ) T 4 HEIZOWTIHEEE SA (Support Astronomer)
NEEEDT 2T R=VFT, PIBEBIUTIIvYa VFADEEREIZDWTIX
ﬂU%ﬁM%#$F#;X/FTT£’QOOito%ﬂb®4ﬁﬂ®0/7%$
BEORINCRE LAY = 791 MCENT 2 &,

o WHBHIEEMNSTF — XA EEINIZUOTUURIE., BEIZHHLAZF—T7—RiZ
B DE %fﬁ%baw’a ¥/, BB EFELRWT &,

o MHEBIHILEE NS T — A MWEEI NI UOTLUKIE, HEOUF 2B I H8o725
Ny RF— 7 K INS-VER OFLdiZfif 5 NDOEHEEZMA 2 Z &,
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e MOBRLMEADHOSNLDEDONTWVWEF—T—FIZOWT, FHlOMHEELFRET S

MEVEDPE U255 1% fitsGnaoj.org ~NDWEbE, &Rz ETHAT 5,

o BIHILEBRAF—T—FiX, UFD220055 L 50D H#THIETSZ L,

a. HEAF—T—NHDS LAILELDTTHY 7T 5, ZOKIZIZ COMMENT
Subaru Device Dependent Header Block for FOCAS @ & 5723 A > MTZ
AU, IO &RAIZERT 5,

b, BERF—T7—-RNEEGD, PMEDOF—T—Faefxed, AHMELZEHDLD
WCHEE XY M EEEABLPRSTay 74695,

B EFEG O~y X%, B2 X7a2%E D L UTH A, %DG?% S I A
HEVEHHIZMHEHAT 2, ZOBEARERR O KSR 725ld 2475, FWEID 1T A,

B, C.D&54EAe U, EHIFFI LY, BE, FPHINTVWSEE ID 132U
Toy,

WEID HEY

A AO36

B_ FMOS

C_ CIAO

D_ AO188

F_ FOCAS

H- HDS

I IRCS

K. MOIRCS
L. LGS

M_ MIRTOS
(O OHS

P_ HiCIAO

Q- COMICS
S_ Suprime-Cam
T Hyper Suprime-Cam
V. VTOS

W_ PFES

X_ SCExAO
Y_ CHARIS
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Image, Instrument, Telescope / Time / Environment / Statistics, Unit / Action
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Vvavyyv ik, SLT (RYw b)), P/PA (RYvav7yZi), STR (F
iBAaAE) A DY TERT 55, ZODJEFIE, SLT (Category=Instrument),
P/PA (Statistics/Unit), STR (Action) &7 b, F—7— KX SLT_.PSTR &72%,

RGBHDEE1E WCS Zidid 5,

Extention {2 2WTI& ASCII Table Extension., Binary Table Extension, Image
Extension DAMEHAEETH 5,

RRZIITTREZRBR D TAU KELITHED,
fill D BALIZEEE DFLRIZHE D A, BEARKIZ ST BARE T 5,
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o VIV IVDMEEMEIZY 7N hi 2L L, U2 VBF ST 1 0oEE 5D,

e ¥—7— K OBS-MOD IZ2W\T

c WMHF_ANRED LD KA 7°0\)—?“—§?7b=7bi>ﬁf~‘abfa=é LI —9 5,
D 4 XFIEFUTFDUFOWT N 2FHHAT 5, b, XFIILETARXFE

o

35,
oivabe ) 0BS-MOD
EioEESpE IMAG
VA, Spu SPEC
BRI IPOL

TBivaw,e SPOL

(TR —=RAT) & 1 XEDFT, TNUREEMEFCTHRWI L LTS
M, ZOXFHNZONWTH, FUHDERHIC L > TES BIRTHi>TEiR S
RN, BTG & AT O EE R » B 7212, OBS-MOD & (LITEEHI I > A
FLMPS AT—RAL UTHET S Z 245 (Migfba~ > Kz
B,

e ¥—7U— K DATA-TYP IZDW\WT

ﬁfi»?@# 7 — FOMABHERE I NG, ThISDEDZ2[T 5 z
MU 725614 fits_at_naoj.org ICHWEDLE TARZBTroMHT LI L

DATA-TYP
ACQUISITION
BIAS
COMPARISON
DARK
DOMEFLAT
DOMEFLAT_OFF
DOMEFLAT_ON
FLAT
FOCUSING
OBJECT
SKYFLAT
STANDARD
STANDARD_STAR
TEST

o T ANR—=XT ) XLIZDONWT

T AR =) DL BRI TV ABHIEEE DRSS, FNFTho —EME
PRAELTE B LS IZHHIM I, HEWIE, BEMHITLHZ Y, LW DI E S
b7 GEI%, AT EET LT

e FITS 7— X DJEAHIZDNT
- FITS 77 A VKD R (72 & 212 Rice ® Gzip). % \\& FITS 7 7 1 LHIC
B ENTWBET—RIZFHUT FITS AX v X — R THEZINTWS Tiled Image
Compression 2B 28D ZEeNTE B, 72720, WHD T % ﬁﬂ%ﬂ:iﬁﬁ?‘é ek
FIRIET B, T — R OLHGIE I TR T ISR 573\, JEMiE WS 561, A
SHWSRNTWS FITS 7 7 1 )VDjisH SR Y —v (ds9, fitsio, astropy AP
WEBREBRBZRbNTWEIEREZERT LI L,
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9.2 FRAMEID JL—Jl (Ver.1.1.0(August 1, 2018))

AHFNIBH T — X Z2H L, F-7 740V UL THWAEZHD FRAMEID % €%
57-0DEDTH3, UITUITHETEINA Z L 23H 5 DO TRIHHRIZ AN T 1 BT D Web
B b

https://subarutelescope.org/0Observing/fits/frameid/
EZRINT0, BB ABRITIZHAGERIZ 20D,

9.2.1 What is FRAMEID ?

FRAMEID is a string which is unique for each raw and quickly-processed frame (im-
age) obtained at the Subaru Telescope. A raw FITS file is saved as FRAMEID fits.

9.2.2 The Format

The current (as of March 2017) format of FRAMEID is the following.

"%3s%1s%08d" ¥ (instrument, data_type, frame_number)

e instrument - A three (3) letter instrument code. This is the primary key to distin-

guish instruments in the database. Here is the current instrument codes.

Facility Instruments

Instrument instrument code
A0188 AON
COMICS coM
FOCAS FCS
HDS HDS
HSC HSC
IRCS IRC
MOIRCS MCS
PFS PFS
VGW VGW

Visitor Instruments

Instrument instrument code
CHARIS CRS
HiCIAOQ HIC
IRD IRD
MIMIZUKU MZK
SCExAD SCX
SWIMS SWS
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Decommissioned Facility Instruments

Instrument instrument code
A036 AQS
CIAO CIA
CISCO/0HS OHS
FMOS FMS
SUKA SUK
Suprime-Cam SUP

Decommissioned Visitor Instruments

Instrument instrument code
Kyoto3D-1II K3D
RAVEN

Test Instruments

Instrument instrument code
CAC CAC
MIRTOS MIR
VTOS VTO1

note: The instrument code VT'OS1 for decommissioned instrument VTOS is treated
as the only exception.

data_type - A single letter code to define the data type of each FITS file. Letters
allowed for data_type should be pre-defined for each instrument in a dictionary and
there are pre-defined letters, {"A’: 'raw frame’, 'E’: reserved for EXP-ID key, 'Q’:
'quickly-processed frame’, ’Z’: 'reserved by SMOKA’}. E and Z cannot be used in
any case. It is not mandatory for instruments to use A and Q, but A and Q cannot
be used for different data types when used. Each instrument team must define a
dictionary of the data_type in advance of the first data transfer test, and make an
agreement with the Subaru Telescope. Here is a description on instrument-specific
data_type dictionaries.

Datatype Dictionaries

Default Use

Letter Datatype
A raw frame
Q quickly-processed frame
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Non-default dictionaries

- HSC
Letter Datatype
A raw frame
B raw frame
Q quickly-processed frame
- PFS
TBD
SWIMS

B raw science frame from the blue channel
C MEF file containing two FITS cubes from the blue channel
R raw science frame from the red channel
S MEF file containing two FITS cubes from the red channel

e frame number - A 8 digit incremental frame number in the decimal system. frame_number
must be unique to each frame taken with an instrument. The largest significant
digit has reserved numbers as follows.

- 0 to 6 - Raw frames
+ 7 and 8 - Simulated frames
* 9 - Engineering frames

Engineering frames that require a special discussion by the Subaru Telescope
to be made publicly accessible.

* Default use
If an instrument generates only one FITS file per exposure, frame number
is simply an incremental 8digit number with the decimal system. For exam-
ple, the frame_number of the next exposure of frame number = 00000100 is
00000101.
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- Instrument-Specific use
Some of the instruments at the Subaru Telescope produce more than one
frames per exposure. In this case, the structure and increment of frame_number

may be instrument-dependent. Some examples are described below.

& HSC

HSC produces 116 FITS files (4 of them will not be distributed) per
exposure separated into two 58 sequences. The two last significant dig-
its of frame number are used to specify each CCD, while the third last
significant digit is used to distinguish the 58 number sequence. The
first six digit number is also used to identify the exposure as well as
the sequence if it is an even number. If the first six digit number is an
odd number, it indicates the other sequence. Therefore, frame_number
of HSC is incremented by 200 per exposure. For the detailed infor-
mation, please refer the CCD information of the instrument’s web site
(https://www.naoj.org/0Observing/Instruments/HSC/index.html).

€ MOIRCS
MOIRCS produces two FITS files corresponding to those taken with
channel-1 and channel-2. These two FITS files are saved separately
with odd and even number frame number corresponding to channel-1
and channel-2, respectively.

€ Suprime-Cam
Suprime-Cam produces ten FITS files per exposure. The last significant
digit of frame_number is assigned to specify each CCD. The frame_number
of Suprime-Cam, therefore, consists of the first 7 digits to identify the
exposure and the last digit to identify the CCD, and frame_number is
incremented by ten per exposure. See the CCD information of the in-
strument’s web site (https://www.naoj.org/0Observing/Instruments/
SCam/index.html) for the details.
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10. TIEAYEEFED FITS ¥—7—FK

10 JIX3E=REED FITS ¥—7—RK
10.1 EAXF—7—K
10.1.1 HAANY Y FHEXIER DA

B ER @b TE 2 F — T — Fid. BUFICHE# L 72 AR~y ZEEEIC R T N5,
HANY ZFHENOERHEDORIKIZATOMED TH L, AHHREEIND ZLWH 5,
BOHTEEIE AN T A BT D Web 31 b

https://www.naoj.org/Observing/fits/ja/header/basic_keywords/
I NZW,

KeyWord : FITS ~y X¥—7—NK
Revised: &5 HAS
Category: 7%,

Importance : HEE, UFDHEZHD, LU, KEEAF—T— NOHTEAAY
A (Optional) &[] UREEDE DN H D5 E1TI1E, ANy X2 BT 5,

1 DYy

Common WHF—T— N

Imaging Wty T — X ERF—T— N
Spectroscopy SNER T — XIZBERF—T— R
Polarimetry WA 7 — 2zl F—7— KN
Object KIRT U — LI RBERF—T—F
Optional F—T—NODEZRDAT, BHETITR,

Alias: Y —)V¥ v b ® Status Distribution Service ZF]H L T OBS (Gen2) 6 AT —
RAZRGT 2HBEDIEEF—7 — K, T I Toolkit &FE LN TV, (FITS
{t) Toolkit IZ & D ANIDFARETH 5, F7z. Next Toolkit & 7> TV, X
N=TavDY—)IVF¥y FTHEY —VERETE, DBEHZEEICIERS DL,

ZI),
FormatF /FormatC : ¥ —7— FOFAEA (F: FORTRAN JEAX / C: C EFBEA ),
Unit : ¥ —7— FEOHA, F—7— FEORLIZEARNIZZ DR TR T S2HD L

{6otﬁb\Eibf%ﬁ%ﬁibé%éﬂd\%ﬁ?@é%ﬁ%%ﬁ%%tm
FKDTZ &,

Recommend : §(3% LHRFHHERE T SHUEM, FEVPECRVRD ZOME%2HEHT 5,
SIMPLE, OBSERVAT (ZDWTIIHT ZDMEZFHT 5,

Sample: fHDH,

Obsolete: T TIZflibn R RozF—TU7—FE2KT,

Comment : FITS ~y ZNIZFTREIND A VT4 2 TARA Y NDOHNE, HIZHEASBHE
G EE, BAOEBE B IR,

Description : ¥ —7 — FOEKRPERR (HEE)

Description: F—7— FOREKRYEE (HAGE)
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10.1.2 EHAEAv SFHE (2018/08/01)

MR DERAIZ & . ABCMEEEATEEIZ LEdIHE W Keyword, Category, FormatF /FormatC,
Unit, Recommend, Obsolete (I&&C : O), Revised, Alias (Distribution Service) @ 7 HHH
ZINEk L. X 512 Importance, Sample, Comment, Description, Description] % & & 7z
ABC EEAEEE (FEMEIHIAT) 2 % L 7=,

AHEZLEHIND Z DD D, WHOFEIFINT 1 BIHIFTD Web ¥ b

https://www.naoj.org/0Observing/fits/ja/header/basic_keywords/
I N,
@ — 7 — N ABC JIHEATE
O: Obsolete

[F—7— FD ABC JHEAFE, £D 1(1/4): A ~ C)

\

Keyword | Category | Importance | FormatF/FormatC | Unit |Recommend | O | Revised | Alias

ADC | Telescope | Optional | F20.3/%20.3f | degree | - | - | 1998/12/10 | FITS.SBR.ADC

ADC-END | Telescope | Optional | F20.3/%20.3f | degree | - | - | 1998/12/10 | FITS.SBR.ADC

ADC-STR | Telescope | Optional | F20.3/%20.3f | degree | - | - | 1998/12/10 | FITS.SBR.ADC

ADC-TYPE | Telescope | Optional | A20/%-20s | - | - | - | 1998/12/10 | FITS.SBR.ADC-TYPE

AG-PRB1 | Telescope | Optional | F20.3/%20.3f | mm | - | - | 1999/05/10 |
FITS.SBR.AG-PRBR/AG-PRBX

AG-PRB2 | Telescope | Optional | F20.3/%20.3f | degree | - | - | 1999/05/10 |
FITS.SBR.AG-PRBT/AG-PRBY

AIRM-END | Time | Optional | F20.3/%20.3f | - | - | - | 1999/03/01 | FITS.SBR.AIRMASS

AIRM-STR | Time | Optional | F20.3/%20.3f | - | - | - | 1998/11/25 | FITS.SBR.AIRMASS

AIRMASS | Time | Common | F20.3/%20.3f | - | | - | 1998/11/25 | FITS.SBR.AIRMASS

ALT-END | Telescope | Optional | F20.5/%20.5f | degree | | - | 1998/11/24 | FITS.SBR.ALTITUDE

ALT-STR | Telescope | Optional | F20.5/%20.5f | degree | - | - | 1998/11/24 | FITS.SBR.ALTITUDE

ALTITUDE | Telescope | Optional | F20.5/%20.5f | degree | - | - | 1998/11/24 | FITS.SBR.ALTITUDE

AO-FREQ | Telescope | Optional | 120/%20d | Hz | - | - | 1998/12/10 | -

AO-TIP | Telescope | Optional | A8/%-8s | - | - | - | 1999/03/01 | -

AO-WFS | Telescope | Optional | F20.5/%20.5f | - | - | - | 1998/12/14 | -

APERTURE | Spectroscopy | Optional | A30/%-30s | - | - | - | 1998/12/14 | -

APT-SIZE | Spectroscopy | Optional | F20.3/%20.3f | arcsec | - | - | 1998/12/14 | -

APTC-DEC | Spectroscopy | Optional | F20.8/%20.8f | degree | - | - | 1999/03/01 | -

APTC-RA | Spectroscopy | Optional | F20.8/%20.8f | degree | - | = | 1999/03/01 | -

APTCPIX1 | Spectroscopy | Optional | F20.1/%20.1f | pixel | - | - | 1998/12/10 | -

APTCPIX2 | Spectroscopy | Optional | F20.1/%20.1f | pixel | - | - | 1998/12/10 | -

AUTOGUID | Instrument | Optional | A8/%-8s | - | - | = | 1999/09/28 | FITS.SBR.AUTOGUID

AZ-END | Telescope | Optional | F20.5/%20.5f | degree | - | - | 1998/11/24 | FITS.SBR.AZIMUTH

AZ-STR | Telescope | Optional | F20.5/%20.5f | degree | - | - | 1998/11/24 | FITS.SBR.AZIMUTH

AZIMUTH | Telescope | Optional | F20.5/%20.5% | degree | - | - | 1998/11/24 | FITS.SBR.AZIMUTH

BIN-FCT1 | Instrument | Common | I20/%20d | pixel | - | - | 1998/11/24 | -

BIN-FCT2 | Instrument | Common | I20/%20d | pixel | - | = | 1998/11/24 | -

BITPIX | FITS | Common | 120/%20d4 | - | - | - | 1998/12/14 | -

BLANK | File | Common (*) | 120/%20d4 | - I - | - | 1999/03/01 | -

BSCALE | File | Common | F20.8/%20.8f | - | - | - | 1998/12/14 | -

BUNIT | File | Common | A10/%-10s | - | - | - | 1998/11/25 | -

BZERO | File | Common | F20.8/%20.8f | - I - | - | 1998/12/14 | -

C2ELT1 | WCS | Optional | F20.8/%20.8f | degree | - | - | 1999/05/26 | Toolkit

C2ELT2 | weCs | Optional | F20.8/%20.8f | degree | - | = | 1999/05/26 | Toolkit

C2NIT1 | WCS | Optional | A8/%-8s | - | degree | - | 1998/11/25 | Toolkit

C2NIT2 | WCS | Optional | A8/%-8s | - | degree | - | 1998/11/25 | Toolkit

C2PIX1 | WCs | Optional | F20.1/%20.1f | pixel | - | = | 1999/03/01 | Toolkit

C2PIX2 | WCS | Optional | F20.1/%20.1f | pixel | - | - | 1999/03/01 | Toolkit

C2VAL1 | weCs | Optional | F20.8/%20.8f | degree | - | = | 1998/11/24 | Toolkit

C2VAL2 | WCs | Optional | F20.8/%20.8% | degree | - | - | 1998/11/24 | Toolkit

C2YPE1 | weCs | Optional | A8/%-8s | - | RA-—-TAN | - | 1998/11/25 | Toolkit

C2YPE2 | WCs | Optional | A8/%-8s | - | DEC--TAN | - | 1998/11/25 | Toolkit

CDELT1 | File | Common | F20.8/%20.8¢f | - I - | - | 1998/12/14 | Toolkit

CDELT2 | File | Common | F20.8/%20.8f | - I - | - | 1998/11/24 | Toolkit

CDi_j | WCs | Imaging(*) | F20.8/%20.8f | - | - | - | 2018/08/01 | Toolkit

CHECKSUM | File | Optional | A16/%-16s | - | - | - | 2019/01/25 | -

COADD | Instrument | Optional | I20/%20d | - | - | - | 1998/12/10 | -

COMMENT | Comment | Optional | A79/%-79s | - | - | - | 1998/12/14 | -

CRPIX1 | File | Common | F20.1/%20.1f | pixel | - | - | 1999/03/05 | Toolkit

CRPIX2 | File | Common | F20.1/%20.1f | pixel | - | = 1 1999/03/01 | Toolkit

CRVAL1 | File | Common | F20.8/%20.8f | - | - | = | 1998/11/24 | Toolkit

CRVAL2 | File | Common | F20.8/%20.8f | - | - | = | 1998/11/24 | Toolkit

CTYPE1 | File | Common | A10/%-10s | - | RA---TAN | - | 1998/11/25 | Toolkit

CTYPE2 | File | Common | A10/%-10s | - | DEC--TAN | - | 1998/11/25 | Toolkit

CUNIT1 | File | Common | A10/%-10s | - | degree | - | 1998/11/25 | Toolkit

CUNIT2 | File | Common | A10/%-10s (I | degree | - | 1998/11/25 | Toolkit
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[F—7—FD ABCJIHEAREE, D 2(2/4): D ~ I)]

Keyword | Category | Importance | FormatF/FormatC | Unit |Recommend | 0 | Revised | Alias

DATA-TYP | Object | Common | A30/%-30s | - | - | - | 2018/08/01 | -

DATASET | Object | Optional | A20/%-20s | - | - | - | 2018/08/01 | FITS.#Inst.DATASET
DATASUM | File | Optional | A10/%-10s | - | - | - | 2019/01/25 | -

DATE-O0BS | Time | Common | A10/%-10s | UTC | | - | 1998/11/25 | Toolkit

DEC | Object | Common | A12/%-12s | - | | - | 1998/12/14 | FITS.SBR.DEC
DEC2000 | Object | Common | A12/%-12s | - | - | - | 1998/11/25 | Toolkit

DET-Ann | Instrument | Optional | F20.3/%20.3f | degree | - | - | 1998/12/14 | -

DET-ID | Instrument | Optional | 120/7%20d | - | - | - | 1998/12/10 | -

DET-NSMP | Instrument | Optional | I20/%20d | - | - | - | 1998/12/10 | -

DET-Pinn | Instrument | Optional | F20.3/%20.3f | arcsec | - | = | 1999/03/01 | -

DET-P2nn | Instrument | Optional | F20.3/%20.3f | arcsec | - | - | 1999/03/01 | -

DET-RST | Instrument | Optional | I20/%20d | - | - | - | 1998/12/14 | -

DET-SMPL | Instrument | Optional | A20/%-20s | - | - | - | 1998/12/14 | -

DET-TAVE | Instrument | Optional | F20.2/%20.2f | K | - | - | 1998/12/14 | -

DET-TMAX | Instrument | Optional | F20.2/%20.2f | X | - | - | 1999/03/01 | -

DET-TMED | Instrument | Optional | F20.2/%20.2f | X | - | - | 1999/03/01 | -

DET-TMIN | Instrument | Optional | F20.2/%20.2f | X | | - | 1999/03/01 | -

DET-TMP | Instrument | Common | F20.2/%20.2f | K | | | 1999/03/01 | -

DET-TSD | Instrument | Optional | F20.2/%20.2f | K | | - 1 1999/03/01 | -

DET-Tnn | Instrument | Optional | F20.2/%20.2f | K | | - | 1999/03/01 | -

DET-VER | Instrument | Optional | A30/%-30s | - | - | Y | 1998/12/14 | -

DETECTOR | Instrument | Common | A20/%-20s | - | | - | 1998/12/10 | -

DETPXSZ1 | Instrument | Optional | F20.4/%20.4f | mm | | - | 1998/12/14 | -

DETPXSZ2 | Instrument | Optional | F20.4/%20.4f | mm | - | - | 1998/12/14 | -

DISPAXIS | Spectroscopy | Spectroscopy | 120/%20d | - | - | - 1 1998/12/10 | -

DISPERSR | Spectroscopy | Spectroscopy | A20/%-20s | - | - | - | 1998/12/10 | -

DOM-HEND | Environment | Optional | F20.1/%20.1f | % | - | - | 1999/03/01 | FITS.SBR.DOM-HUM
DOM-HSTR | Environment | Optional | F20.1/%20.1f | % | - | - | 1999/03/01 | FITS.SBR.DOM-HUM
DOM-HUM | Environment | Optional | F20.1/%20.1f | % | - | - | 1999/03/01 | FITS.SBR.DOM-HUM
DOM-PEND | Environment | Optional | F20.2/%20.2f | hpa | - | - | 1998/12/14 | FITS.SBR.DOM-PRS
DOM-PRS | Environment | Optional | F20.2/%20.2f | hpa | - | - | 1998/12/14 | FITS.SBR.DOM-PRS
DOM-PSTR | Environment | Optional | F20.2/%20.2f | hpa | - | - | 1998/12/14 | FITS.SBR.DOM-PRS
DOM-TEND | Environment | Optional | F20.2/%20.2f | K | - | - | 1999/03/01 | FITS.SBR.DOM-TMP
DOM-TMP | Environment | Optional | F20.2/%20.2f | K | - | - | 1998/12/14 | FITS.SBR.DOM-TMP
DOM-TSTR | Environment | Optional | F20.2/%20.2f | K | - | = | 1999/03/01 | FITS.SBR.DOM-TMP
DOM-WEND | Enviromment | Optional | F20.2/%20.2f | m/s | - | - | 1999/03/01 | FITS.SBR.DOM-WND
DOM-WMAX | Environment | Optional | F20.2/%20.2f | m/s | - | - 1 1999/03/01 | -

DOM-WMIN | Environment | Optional | F20.2/%20.2f | m/s | - | - 1 1999/03/01 | -

DOM-WND | Environment | Optional | F20.2/%20.2f | m/s | - | - 1 1999/03/01 | FITS.SBR.DOM-WND
DOM-WSTR | Environment | Optional | F20.2/%20.2f | m/s | - | = | 1999/03/01 | FITS.SBR.DOM-WND
EFP-MIN1 | Instrument | Optional | 120/%204 | pixel | - | = | 1999/03/01 | -

EFP-MIN2 | Instrument | Optional | 120/%20d | pixel | - | - 1 1999/03/01 | -

EFP-RNG1 | Instrument | Optional | I20/7%20d | pixel | - | - | 1998/12/14 | -

EFP-RNG2 | Instrument | Optional | 120/%204 | pixel | - | - | 1998/12/14 | -

END | FITS | Common | -/~ | - | | - | 1998/11/24 | Toolkit

EQUINOX | Object | Common | F20.3/%20.3f | year | - | = 1 1999/09/28 | FITS.SBR.EQUINOX
EXP-ID | Instrument | Common | A12/%-12s | - | - | - | 1998/12/14 | -

EXPITIME | Time | Optional | F20.3/%20.3f | sec | - | | 1998/12/14 | -

EXPTIME | Time | Common | F20.2/%20.2f | sec | - | - | 1998/12/14 | -

EXTEND | FITS | Common | BOOLEAN/BOOLEAN | - | - | - | 1998/11/24 | -

F-RATID | Origin | Optional | F20.2/%20.2f | - | | Y | 1998/12/14 | -

FILTERnn | Instrument | Optiomnal | A30/%-30s | - | - | - | 1998/12/14 | -

FLT-Ann | Instrument | Optional | F20.2/%20.2f | degree | - | - | 1998/12/14 | -

FOC-LEN | Origin | Optional | F20.3/%20.3f | mm | - | - | 1998/11/24 | -

FOC-POS | Origin | Common | A12/%-12s | - | - | - | 2018/08/01 | FITS.#Inst.FOC-POS
FOC-VAL | Origin | Common | F20.3/%20.3f | mm | - | = | 1999/03/01 | FITS.SBR.FOC-VAL
FRAMEID | Instrument | Common | A12/%-12s | - | - | = | 1999/09/28 | FITS.#inst.FRAMEID
GAIN | Instrument | Common | F20.3/%20.3f | e/ADU | - | = | 1998/12/14 | -

HISTORY | Comment | Optional | A60/%-60s | - | | - | 1998/12/14 | -

HST | Time | Common | A12/%-12s | HST | | - | 1998/12/14 | -

HST-END | Time | Optional | %12s/%-12s | HST | | - | 1998/11/25 | -

HST-STR | Time | Optional | %12s/%-12s | HST | | - | 1998/11/25 | -

IMGROT | Telescope | Optional | F20.3/%20.3f | degree | - | - | 1999/03/01 | FITS.SBR.IMGROT
IMR-END | Telescope | Optional | F20.3/%20.3f | degree | - | - | 1999/03/01 | FITS.SBR.IMGROT
IMR-STR | Telescope | Optional | F20.3/%20.3f | degree | - | - | 1999/03/01 | FITS.SBR.IMGROT
IMR-TYPE | Telescope | Optional | A20/%-20s | - | - | - | 1999/03/01 | FITS.SBR.IMR-TYPE
INR-END | Telescope | Optional | F20.3/%20.3f | degree | - | - | 1999/03/01 | FITS.SBR.INSROT
INR-STR | Telescope | Optional | F20.3/%20.3f | degree | - | - | 1999/03/01 | FITS.SBR.INSROT
INS-VER | Instrument | Optional | A30/%-30s | - | - | - | 1999/03/01 | -

INSROT | Telescope | Optional | F20.3/%20.3f | degree | - | - | 1999/03/01 | FITS.SBR.INSROT
INST-PA | Instrument | Optional | F20.3/%20.3f | degree | - | - | 1999/09/28 | FITS.SBR.INST-PA
INSTRUME | Instrument | Common | A20/%-20s | - | - | = | 1999/03/01 | -
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10.1. HARF—T—FK
[F—7— FD ABC HFEAFEH, D 3(3/4): L ~ R)]

Keyword | Category | Importance | FormatF/FormatC | Unit |Recommend | 0 | Revised | Alias
LONGPOLE | WCS | Imaging | F20.1/%20.1f | degree | 180.0 | | 2018/08/01 | Toolkit
LONPOLE | WCS | Imaging | F20.1/%20.1f | degree | 180.0 | | 2018/08/01 | Toolkit
LST | Time | Common | A12/%-12s | LST | - | - | 2018/11/01 | FITS.SBR.LST
LST-END | Time | Optional | A12/%-12s | LST | - | | 1999/03/01 | Toolkit
LST-STR | Time | Optional | A12/%-12s | LST | - | | 1999/03/01 | Toolkit
M2-ANG1 | Telescope | Optional | F20.3/%20.3f | arcsec | - | | 1999/09/28 | FITS.SBR.M2-ANG1
M2-ANG2 | Telescope | Optional | F20.3/%20.3f | arcsec | - | | 1999/09/28 | FITS.SBR.M2-ANG2
M2-ANG3 | Telescope | Optional | F20.3/%20.3f | arcsec | - | | 2018/11/01 | FITS.SBR.M2-ANG3
M2-P0S1 | Telescope | Optional | F20.3/%20.3f | mm | - | | 1999/09/28 | FITS.SBR.M2-P0S1
M2-P0S2 | Telescope | Optional | F20.3/%20.3f | mm | - | | 1999/09/28 | FITS.SBR.M2-P0S2
M2-P0S3 | Telescope | Optional | F20.3/%20.3f | mm | - | | 2018/11/01 | FITS.SBR.M2-P0S3
M2-TIP | Telescope | Optional | A8/%-8s | - | - | - | 1998/12/10 | FITS.SBR.M2-TIP
M2-TYPE | Telescope | Optional | A8/%-8s | - | - | | 1998/12/10 | FITS.SBR.M2-TYPE
MJD | Time | Common | F20.8/%20.8f | day | - | | 1998/12/10 | Toolkit
MJD-END | Time | Optional | F20.8/%20.8f | days | - | | 1999/03/01 | Toolkit
MID-STR | Time | Optional | F20.8/%20.8f | days | - | | 1999/03/01 | Toolkit
N2XIS | WCS | Optional | I20/7%20d | - | 2 | | 1999/03/01 | Toolkit
N2XISs1 | weCs | Optional | I20/%20d | pixel | - | | 1998/12/10 | Toolkit
N2XIS2 | WCS | Optional | I20/%20d | - | | | 1999/03/01 | Toolkit
NAS-TAVE | Environment | Optional | F20.2/%20.2f | X | - | | 1999/03/01 | -
NAS-TMAX | Environment | Optional | F20.2/%20.2f | X | - | | 1999/03/01 | -
NAS-TMIN | Environment | Optional | F20.2/%20.2f | X | - | | 1999/03/01 | -
NAS-TSD | Environment | Optional | F20.1/%20.1f | K | - | | 1999/03/01 | -
NAXIS | FITS | Common | I20/%20d | - | - | | 1999/03/01 | Toolkit
NAXIS1 | FITS | Common | I20/7%20d | pixel | - | | 1999/03/01 | Toolkit
NAXIS2 | FITS | Common | 120/%20d | - | | | 1999/03/01 | Toolkit
NAXIS3 | FITS | Optional | 120/%20d | - | | | 1999/03/01 | -
OBJECT | Object | Common | A30/%-30s | - | - | | 1998/11/25 | FITS.#Inst.0BJECT
0BS-ALOC | Telescope | Common | A12/%-12s | - | - | | 2018/08/01 | FITS.#Inst.0BS-ALOC
0BS-MOD | Instrument | Common | A30/%-30s | - | - | | 2018/11/01 | FITS.#Inst.0BS-MOD
OBSERVAT | Origin | Common | A20/%-20s | - | NAOJ | | 1999/03/01 | FITS.SBR.OBSERVAT
OBSERVER | Origin | Common | A50/%-50s | - | - | - | 1999/03/01 | FITS.#Inst.OBSERVER
OUT-HEND | Environment | Optional | F20.1/%20.1f | % | - | | 1999/03/01 | FITS.SBR.OUT-HUM
OUT-HSTR | Environment | Optional | F20.1/%20.1f | % | - | - | 1999/03/01 | FITS.SBR.OUT-HUM
OUT-HUM | Environment | Optional | F20.1/%20.1f | % | - | | 1999/03/01 | FITS.SBR.OUT-HUM
OUT-PEND | Environment | Optional | F20.2/%20.2f | hpa | - | | 1999/03/01 | FITS.SBR.OUT-PRS
OUT-PRS | Environment | Optional | F20.2/%20.2f | hpa | - | | 1999/03/01 | FITS.SBR.OUT-PRS
OUT-PSTR | Environment | Optional | F20.2/%20.2f | hpa | - | | 1999/03/01 | FITS.SBR.OUT-PRS
OUT-TEND | Environment | Optional | F20.2/%20.2f | X | - | | 1999/03/01 | FITS.SBR.OUT-TMP
OUT-TMP | Environment | Optional | F20.2/%20.2f | K | - | | 1999/03/01 | FITS.SBR.OUT-TMP
OUT-TSTR | Environment | Optional | F20.2/%20.2f | X | - | | 1999/03/01 | FITS.SBR.QUT-TMP
OUT-WEND | Environment | Optional | F20.2/%20.2f | m/s | - | - | 1999/03/01 | FITS.SBR.OUT-WND
OUT-WMAX | Environment | Optional | F20.2/%20.2f | m/s | | | 1999/03/01 | -
OUT-WMIN | Environment | Optional | F20.2/%20.2f | m/s | | | 1999/03/01 | -
OUT-WND | Environment | Optional | F20.2/%20.2f | m/s | - | | 1999/03/01 | FITS.SBR.OUT-WND
OUT-WSTR | Environment | Optional | F20.2/%20.2f | m/s | - | | 1999/03/01 | FITS.SBR.OUT-WND
P20JP1 | WCs | Optional | F20.1/%20.1f | - | 0.0 | | 1998/12/10 | -
P20JP2 | wes | Optional | F20.1/%20.1f | - | 0.0 | | 1998/12/10 | -
P2iiijjj | WCS | Optional | F20.8/%20.8f | - | - | - | 1998/12/10 | Toolkit
PCiiijjj | WCS | Imaging(*) | F20.8/%20.8f | - | - | - | 2018/08/01 | Toolkit
POL-ANGn | Polarimetry | Optional | F20.2/%20.2f | degree | | | 1999/03/01 | -
POLARIZn | Polarimetry | Polarimetry | A30/%-30s | - | | | 1999/03/01 | -
PRD-MIN1 | Instrument | Optional | I20/%20d | pixel | | | 1999/03/01 | -
PRD-MIN2 | Instrument | Optional | I20/%20d | pixel | - | | 1999/03/01 | -
PRD-RNG1 | Instrument | Optional | 120/7%20d | pixel | - | | 1999/03/01 | -
PRD-RNG2 | Instrument | Optional | I20/%20d | pixel | - | | 1999/03/01 | -
PROJP1 | WCs | Optional | F20.1/%20.1f | - | 0.0 | | 1998/12/10 | -
PROJP2 | WCs | Optional | F20.1/%20.1f | - | 0.0 | | 1998/12/10 | -
PROP-ID | Origin | Common | A8/%-8s | - | - | - | 1998/11/25 | FITS.#Inst.PROP-ID
RA | Object | Common | A12/%-12s | - | - | | 1998/12/14 | FITS.SBR.RA
RA2000 | Object | Common | A12/%-12s | - | - | - | 1998/12/14 | Toolkit
RADECSYS | Object | Common | A8/%-8s | - | FK5 | | 2018/08/01 | Toolkit
RADESYS | Object | Common | A8/%-8s | - | FK5 | | 2018/08/01 | Toolkit
RET-ANGn | Polarimetry | Polarimetry | F20.2/%20.2f | degree | - | | 1998/12/14 | -
RETPLATn | Polarimetry | Polarimetry | A30/%-30s | - | - | | 1998/11/25 | -
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Keyword | Category | Importance | FormatF/FormatC | Unit |Recommend | | Revised | Alias

SECZ | Time | Optional | F20.3/%20.3f | - | - | - | 1998/12/14 | FITS.SBR.SECZ
SECZ-END | Time | Optional | F20.3/%20.3f | - | - | | 1998/11/24 | FITS.SBR.SECZ
SECZ-STR | Time | Optional | F20.3/%20.3f | - | - | | 1998/11/24 | FITS.SBR.SECZ
SEEING | Environment | Optional | F20.2/%20.2f | arcsec | - | | 1998/12/14 | FITS.SBR.SEEING
SIMPLE | FITS | Common | BOOLEAN/BOOLEAN | - | T | | 1998/11/25 | Toolkit

SLIT | Spectroscopy | Spectroscopy | A20/%-20s | - | - | | 1998/12/10 | -

SLT-LEN | Spectroscopy | Spectroscopy | F20.3/%20.3f | arcsec | - | | 1998/12/14 | -

SLT-0BJP | Spectroscopy | Optional | F20.3/%20.3f | arcsec | - | | 1998/12/14 | -

SLT-PA | Spectroscopy | Spectroscopy | F20.1/%20.1f | degree | - | | 1998/12/14 | -

SLT-PEND | Spectroscopy | Optional | F20.1/%20.1f | degree | - | | 1998/12/14 | -

SLT-PSTR | Spectroscopy | Optional | F20.1/%20.1f | degree | - | | 1998/12/14 | -

SLT-WID | Spectroscopy | Spectroscopy | F20.3/%20.3f | arcsec | - | | 1998/12/14 | -

SLTC-DEC | Spectroscopy | Optional | F20.5/%20.5f | degree | - | | 1998/12/10 | -

SLTC-RA | Spectroscopy | Optional | F20.5/%20.5f | degree | - | | 1998/12/10 | -

SLTCPIX1 | Spectroscopy | Spectroscopy | F20.1/%20.1f | pixel | - | | 1998/12/14 | -

SLTCPIX2 | Spectroscopy | Spectroscopy | F20.1/%20.1f | pixel | - | | 1998/12/14 | -

SV-PRB | Telescope | Optional | F20.3/%20.3f | mm | - | | 1999/09/28 | FITS.SBR.SV_PRB
TELESCOP | Origin | Common | A30/%-30s | - | - | | 1998/12/14 | FITS.SBR.TELESCOP
TELFOCUS | Telescope | Common | A30/%-30s | | - | - | 2018/08/01 | FITS.SBR.TELFOCUS
TIMESYS | Time | Common | A8/%-8s | | UTC | | 1998/12/14 | Toolkit

TRAN-END | Environment | Optional | F20.3/%20.3f | | - | | 1998/12/14 | FITS.SBR.TRANSP
TRAN-STR | Environment | Optional | F20.3/%20.3f | - | - | | 1998/12/14 | FITS.SBR.TRANSP
TRANSP | Environment | Optional | F20.3/%20.3f | - | - | | 1998/12/14 | FITS.SBR.TRANSP
UT | Time | Common | A12/%-12s | UTC | | | 1998/12/10 | Toolkit

UT-END | Time | Optional | A12/%-12s | UTC | | | 1998/12/10 | Toolkit

UT-STR | Time | Optional | A12/%-12s | UTC | - | | 1998/12/10 | Toolkit

UT1-UTC | Time | Optional | F20.5/%20.5f | sec | - | | 1998/12/14 | FITS.SBR.UT1-UTC
WAV-MAX | Spectroscopy | Spectroscopy | F20.4/%20.4f | nm | - | | 1998/12/14 | -

WAV-MIN | Spectroscopy | Spectroscopy | F20.4/%20.4f | nm | - | | 1998/12/14 | -

WAVELEN | Spectroscopy | Spectroscopy | F20.4/%20.4f | nm | - | | 1998/12/10 | -

WCS-ORIG | WCS | Imaging | A20/%-20s | - | - | - | 1998/12/10 | Toolkit

WEATHER | Environment | Optional | A30/%-30s | - | - | | 2018/09/01 | FITS.SBR.WEATHER
ZD | Time | Optional | F20.5/%20.5f | degree | - | - | 1998/11/24 | FITS.SBR.ZD
ZD-END | Time | Optional | F20.5/%20.5f | degree | - | | 1998/11/25 | FITS.SBR.ZD
ZD-STR | Time | Optional | F20.5/%20.5f | degree | - | | 1999/03/01 | FITS.SBR.ZD
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@ ABC JHEAFEE (FEMEHIN)
[ABC MEFE AT S (GEMIAN). £D 1(1/44): A ~ AG-PRBI]

-[ RECORD 1 ]+

Keyword

Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 2 ]+

| ADC

1998/12/10
Telescope
Optional
FITS.SBR.ADC
F20.3/%20.3f
degree

11.244

ADC PA during exposure (degree)

Typical position angle of atmospheric dispersion compensator during exposure (degree).
& i D RS Bl R D ALIE A D BT 2B, (degree)

Keyword
Revised
Category
Importance
Alias
FormatF/C
Unit
Recommend
Sample
Comment
Description
DescriptionJ

ADC-END
1998/12/10
Telescope
Optional
FITS.SBR.ADC
F20.3/%20.3f
degree

12.929
ADC PA at exposure end (degree)
Position angle of atmospheric dispersion compensator at the end of exposure (degree).

TR T RO KR BAHESR OALESM, (degree)

-[ RECORD 3 ]
Keyword
Revised
Category
Importance
Alias
FormatF/C
Unit
Recommend
Sample
Comment
Description
DescriptionJ

ADC-STR
1998/12/10
Telescope
Optional
FITS.SBR.ADC
F20.3/%20.3f
degree

12.989
ADC PA at exposure start (degree)
Position angle of atmospheric dispersion compensator at the start of exposure (degree).

& IR O KK B E AR O ALiE A,

Keyword
Revised
Category
Importance
Alias
FormatF/C
Unit
Recommend
Sample
Comment
Description

DescriptionJ

ADC-TYPE
1998/12/10
Telescope
Optional
FITS.SBR.ADC-TYPE
A20/%-20s

’BLUE °’
ADC name/type if used
Identifier of atmospheric dispersion compensator used (BLUE, NONE).

Aoz K& iR O, (BLUE, NONE)

-[ RECORD 5 ]
Keyword
Revised
Category
Importance
Alias
FormatF/C
Unit
Recommend
Sample
Comment
Description
DescriptionJ

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
-[ RECORD 4 ]T
|
|
|
|
|
|
|
|
|
|
i
|
|
|
|
|
|
|
|
|
|

AG-PRB1

1999/05/10

Telescope

Optional
FITS.SBR.AG-PRBR/AG-PRBX
F20.3/%20.3f

mm

25.234
AG Probe position (r:mm,x:mm)
First axis component of auto guider’s probe position (mm). (CASS/NAS:r:mm, PF:x:mm).

FA— b A X —DOREDE 1 il (), EEMATEXAN, £ OMOELTIIEZ S ZEKRT 2,
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[ABC MEFATEE (FEMHIAN ). ZD 2(2/44): AG-PRB2~ ALT-STR]

-[ RECORD 6 1+
Keyword
Revised
Category
Importance
Alias
FormatF/C
Unit
Recommend
Sample
Comment
Description
DescriptionJ

AG-PRB2

1999/05/10

Telescope

Optional
FITS.SBR.AG-PRBT/AG-PRBY
F20.3/%20.3f

degree

25.234

AG Probe position (Theta:degree, y:mm)

Second axis component of auto guider probe position (CASS/NAS:Theta:degree, PF:y:mm).
FA— b HA X — DA EDHE 20557, EERTIEY AR, ZOMOERTIKERLG 1A ZEEKS 2,

Keyword
Revised
Category
Importance
Alias
FormatF/C
Unit
Recommend
Sample
Comment
Description
DescriptionJ |
-[ RECORD 8 ]+

|
|
|
|
|
I
|
|
|
|
|
-[ RECORD 7 ]+
|
|
|
|
|
|
|
I
|
|

AIRM-END
1999/03/01

Time

Optional
FITS.SBR.AIRMASS
F20.3/%20.3f

1.221

Air mass at exposure end

Air mass when an exposure ends.

TR TRORKE, ZHEHOLEGE, BaHE T OK T LD KK,

Keyword
Revised
Category
Importance
Alias
FormatF/C
Unit
Recommend
Sample
Comment
Description
DescriptionJ
-[ RECORD 9 1]

AIRM-STR
1998/11/25

Time

Optional
FITS.SBR.AIRMASS
F20.3/%20.3f

1.224
Air mass at exposure start
Air mass when an exposure begins.

TFAIAR O RS R, LEBHLOLGE. RO ORABRL O KK,

|

|

|

|

|

|

|

|

|

|

|
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 10 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 11 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |

136

ATRMASS
1998/11/25

Time

Common
FITS.SBR.AIRMASS
F20.3/%20.3f

1.223
Typical air mass during exposure
Typical air mass during the exposure.

Fa i o M) 2 R A, BT O TR E, SoE, BRI O RGBS EE LW,

ALT-END
1998/11/24
Telescope
Optional
FITS.SBR.ALTITUDE
F20.5/%20.5f
degree

78.12345

Altitude at exposure end (degree)

Altitude of telescope pointing at exposure end (degree).

FHAE TR DA, BALIX degree, ZHFEIH T L — ADHEIE, RI&FEE A TROMA,

ALT-STR
1998/11/24
Telescope
Optional
FITS.SBR.ALTITUDE
F20.5/%20.5%
degree

78.15678

Altitude at start exposure (degree)

Altitude of telescope pointing at exposure start (degree).

F TR DM, HALIX degree, ZEEL T L — LA DL, RAIDHZHHIBOMA,



10.1. #HEAF—TU—F

[ABC EHEAREEE (FEMZIAM). £ 3(3/44): ALTITUDE~ APERTURE]

-[ RECORD 12 ]

Keyword | ALTITUDE

Revised | 1998/11/24

Category | Telescope

Importance | Optional

Alias | FITS.SBR.ALTITUDE

FormatF/C | F20.5/%20.5f

Unit | degree

Recommend | -

Sample | 78.23456

Comment | Altitude of telescope pointing (degree)

Description | Typical altitude of telescope pointing (degree). Altitude changes during the exposure.

DescriptionJ | #UHIH D MEIKZ A0Sy, FEHOPREIRZNZE T 2MAALEE LW,

-[ RECORD 13 ]

Keyword | AO-FREQ

Revised | 1998/12/10

Category | Telescope

Importance | Optional

Alias | -

FormatF/C | 120/%204d

Unit | Hz

Recommend | -

Sample | 10

Comment | frequency of AD loop (Hz)

Description | Frequency of A0 control (Hz). Times per second the deformable mirror was transformed.

DescriptionJ | AO®DHIM (BEHHIE) A (Hz), WEKHEZ | WEICER I ¥R (=KmAE) [,

-[ RECORD 14 ]

Keyword | ADO-TIP

Revised | 1999/03/01

Category | Telescope

Importance | Optional

Alias | -

FormatF/C | A8/%-8s

Unit | -

Recommend | -

Sample | ’0ON °

Comment | Action of AO tip-tilt Mirror (ON/OFF)

Description | Action of AO tip-tilt Mirror (ON/OFF)

Description | AO® tip-tilt SEEHIErEL (/). 16: °0N ° F7/ziX >0OFF

-[ RECORD 15 ]

Keyword | AO-WFS

Revised | 1998/12/14

Category | Telescope

Importance | Optional

Alias | -

FormatF/C | F20.5/%20.5f

Unit | -

Recommend | -

Sample | 1.2111177

Comment | sigma of residual wave front??

Description | sigma of residual wave front??

Description] | WI—7 70y b VY —TOMEFRDEE??

—-[ RECORD 16 ]

Keyword | APERTURE

Revised | 1998/12/14

Category | Spectroscopy

Importance | Optional

Alias | -

FormatF/C | A30/%-30s

Unit | -

Recommend | -

Sample | ’Aperture01’

Comment | Identifier of the entrance aperture

Description | This keyword shows an ID of the aperture mask. Detailed parameters of the aperture mask can be seen in
| an aperture list which is provided
| by the instrument group.

DescriptionJ | FW 57 Aperture mask @ ID %FliRd %, % Aperture DFEMlIZR/S T A —XIZDWTIFABIHIEE
|

IN—TDHET % Aperture List 2SHOH,
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[ABC JEEEAEE S (FEMBIINT). 2D 4(4/44): APT-SIZE~ APTCTIX2]

-[ RECORD 17 1]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

|

|

DescriptionJ

-[ RECORD 18 ]
Keyword
Revised
Category
Importance
Alias
FormatF/C
Unit
Recommend
Sample
Comment
Description

DescriptionJ

-[ RECORD 19 ]
Keyword
Revised
Category
Importance
Alias
FormatF/C
Unit
Recommend
Sample
Comment
Description

DescriptionJ

-[ RECORD 20 ]
Keyword
Revised
Category
Importance
Alias
FormatF/C
Unit
Recommend
Sample
Comment
Description

DescriptionJ

-[ RECORD 21 ]
Keyword
Revised
Category
Importance
Alias
FormatF/C
Unit
Recommend
Sample
Comment
Description

DescriptionJ
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APT-SIZE
1998/12/14
Spectroscopy
Optional

F20.3/%20.3f
arcsec

0.805

Diameter of the aperture (arcsec)

This keyword shows a diameter of the aperture mask (arcsec). Detailed parameters of the aperture mask
(e.g. shape and size) can be seen | in an Aperture list which will be provided by the instrument
group. (See also ’APERTURE’.)

Aperture DEZAD K E X 2GR T 5, HfLiL arcsec, #£ L\ Aperture OLRF ITHE T L ICHEX

1% Aperture list %MD, (APERTURE Db SO H)

APTC-DEC
1999/03/01
Spectroscopy
Optional

F20.8/%20.8f
degree

138.28976543

DEC of the aperture center (degree)

This keyword shows a declination of the aperture center (degree). A position described by ’APTC-RA’
and this ’APTC-DEC’corresponds to

that on the detector described by ’APTCPIX1’ and ’APTCPIX2’. (See ’APTCPIX1’ and ’APTCPIX2’)
Aperture HL®D Dec. ZFiRT 5, HfilE degree, Z#1& APTC-RA TRl I NDALEA, Mg LT

I% APTCPIX1,APTCPIX2 (2459 %, (APTCPIX1,APTCPIX2 ®ZMDH)

APTC-RA
1999/03/01
Spectroscopy
Optional

F20.8/%20.8f
degree

23.45678901

RA of the aperture center (degree)

’APTC-RA’ shows a right ascension of the aperture center (degree). A position described by ’APTC-DEC’
and this ’APTC-RA’ corresponds to a position on the detector described by ’APTCPIX1’ and ’APTCPIX2’.
(See ‘APTCPIX1’ and ’APTCPIX2’)

Aperture HULD R.A. %GR 5, HALIX degree, 41X APTC-DEC Talik XD A7 AS, Mulids k-

T3 APTCPIX1,APTCPIX2 259 %, (APTCPIX1,APTCPIX2 ¥ SMHDH)

APTCPIX1

1998/12/10
Spectroscopy
Optional

F20.1/%20.1f

pixel

511.5

Aperture center projected on det.(pix)

This keyword shows a position on the detector where a ray of ’WAVELEN’ come from the aperture center
was dropped. This is written in a unit of pixel along the first axis described by NAXIS1 keyword.
Aperture FULDY & K72 S WAVELEN OYEAES Bt EOALE % Flik 35, NAXIS1 Tl ¥ b

IR o 72T, BALIE pixel,

APTCPIX2
1998/12/10
Spectroscopy
Optional

F20.1/%20.1f
pixel

511.5

Aperture center projected on det.(pix)

This keyword shows a position on the detector where a ray of ’WAVELEN’ come from the aperture center
was dropped. This is written in a unit of pixel along the second axis described by NAXIS2 keyword.
Aperture FULD & K2R WAVELEN OYeAWED Bt EOALE %k 35, NAXIS2 Tl d b

zin - 76T, BALIX pixel,



10.1. #HEAF—TU—F

[ABC JEFEARTEE (FEMSHM). D 5(5/44): AUTOGUID~ BIN-FCT1]

-[ RECORD 22 ]

Keyword | AUTOGUID

Revised | 1999/09/28

Category | Instrument

Importance | Optional

Alias | FITS.SBR.AUTOGUID

FormatF/C | A8/%-8s

Unit | -

Recommend | -

Sample | ’OFF °

Comment | Auto Guide ON/OFF

Description | This keyword shows whether the Auto Guider (AG) was ON or OFF. If the value is ON, it means that the
| telescope is tracking by using the AG system.

DescriptionJ | Auto Guider (AG) A Fi4rH1IZ ON % OFF 2% flid 3§ 5, AG AY ON i, AG (2 X5 tracking ATbi
| TWEHZEKT D

-[ RECORD 23 ]

Keyword | AZ-END

Revised | 1998/11/24

Category | Telescope

Importance | Optional

Alias | FITS.SBR.AZIMUTH

FormatF/C | F20.5/%20.5f

Unit | degree

Recommend | -

Sample | -23.45678

Comment | Azimuth angle at exposure end (degree)

Description | Azimuth angle of telescope when an exposure ends (degree). North is 0, East is 90 degree.

Description] | FEHMRTHDSAif, LEFBH 7L —L05AIE, BKEROKRTIROGAMA, L2800 &, HHA¥ 90 &,

—-[ RECORD 24 ]

Keyword | AZ-STR

Revised | 1998/11/24

Category | Telescope

Importance | Optional

Alias | FITS.SBR.AZIMUTH

FormatF/C | F20.5/%20.5f

Unit | degree

Recommend | -

Sample | 23.56789

Comment | Azimuth angle at exposure start (degree)

Description | Azimuth angle of telescope when an exposure begins (degree). North is 0, East is 90 degree.

Description] | BBAMRIGDAMf, LEBZH 7L —LADGEE. BB MBGIO LA, 650 . WA 90 &,

-[ RECORD 25 ]

Keyword | AZIMUTH

Revised | 1998/11/24

Category | Telescope

Importance | Optional

Alias | FITS.SBR.AZIMUTH

FormatF/C | F20.5/7%20.5f

Unit | degree

Recommend | -

Sample | 23.51111

Comment | Azimuth of telescope pointing (degree)

Description | Typical azimuth angle of the telescope during the exposure (degree). North is 0, and East is 90.

Description] | @& DML Z G f, 6230 B, A9 O, B DOHMEILNZS T B HAANEE LW,

-[ RECORD 26 ]

Keyword | BIN-FCT1

Revised | 1998/11/24

Category | Instrument

Importance | Common

Alias | -

FormatF/C | I20/%204

Unit | pixel

Recommend | -

Sample |1

Comment | Binning factor of X axis (pixel)

Description | Binning factor of X axis (pixel) when reading the data. X means a direction of NAXISI1.

Descriptiond | T—ZHMAZUIND X HHOY =278, X fifl&lx CCD ® NAXIS1 (ZiA - 7= Jfilfl,
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[ABC NIEEEAEEE (FEMIZIAN). £ D 6(6/44): BIN-FCT2~ BUNIT]

-[ RECORD 27 ]

Keyword | BIN-FCT2

Revised | 1998/11/24

Category | Instrument

Importance | Common

Alias | -

FormatF/C | I20/%204

Unit | pixel

Recommend | -

Sample | 1

Comment | Binning factor of Y axis (pixel)

Description | Binning factor of Y axis (pixel) when reading the data. Y means a direction of NAXIS2.

Description] | F—XFAZ UKD Y AEDOE =78, Y fE &L CCD O NAXIS2 12> 7= i,

-[ RECORD 28 ]

Keyword | BITPIX

Revised | 1998/12/14

Category | FITS

Importance | Common

Alias I -

FormatF/C | 120/%20d

Unit | -

Recommend | -

Sample | 32

Comment | # of bits storing pix values

Description | The absolute value specify the number of bits that represent a data value. The only valid values are:
| 8, 16 (16-bit integer), 32 (32-bit integer), -32 (IEEE single precision floating point), -64 (IEEE
| double precision floating point).

DescriptionJ | ¥—7— FOMHEIXEHTH D, ZOMMMEIXT — ZFEEDOY A X2 RO ZBIZHV S, —DDT—X
| fi2RBETL720Iflibhd Ly NIRRT, HRIREIZIKD 5 DOTHS: 8, 16 (16 £y MEH), 32
| (32 ¥y MEHD, -32 CEMERENIUIED . -64 (FFEEZE/INEUNED

-[ RECORD 29 ]

Keyword | BLANK

Revised | 1999/03/01

Category | File

Importance | Common (*)

Alias | -

FormatF/C | 120/%20d

Unit | -

Recommend | -

Sample | -32768

Comment | Value used for NULL pixels

Description | Value used to specify the absence of pixel values. BLANK is normally used to fill out regions of the
| frame that haven’ been exposed e.g. because of windowing. (*)It is a common keyword in the case of
| positive BITPIX.

Descriptiond | Y2 & )UEHM I D BLANK LS L \WEA, 2O T IVEIFEEROZWMETSH 2 LR 5, (x)BITPIX
| PEDEEIZHHE,

-[ RECORD 30 ]

Keyword | BSCALE

Revised | 1998/12/14

Category | File

Importance | Common

Alias | -

FormatF/C | F20.8/%20.8f

Unit | -

Recommend | -

Sample | 1.12345678

Comment | Real=fits-value*BSCALE+BZERO

Description | This keyword shall be used, along with the BZERO keyword, when the array pixel values are not the true
| physical values. Equation: physical_value = BZERO + BSCALE x array_value

Descriptiond | T— X DY 7 LIVENEEEOWIEZ R L TWARVWEIZ, TOVY 7 IVEZ ZEROYHYENEHRT 57
| DIAVS, ZOMfIE, ¥—7— K BZERO HicHE T I U ToLBmAIc LI kd SN D, Wil
| i =BZERO + BSCALE x Y7 wILEDSIEDSGEIZHBA,

—-[ RECORD 31 ]

Keyword | BUNIT

Revised | 1998/11/25

Category | File

Importance | Common

Alias | -

FormatF/C | A10/%-10s

Unit | -

Recommend | -

Sample | ’ADU °

Comment | Unit of original pixel values

Description | The value field shall contain a character string, describing the physical units in which the quantities
| in the array, after application
| of BSCALE and BZERO, are expressed.

Description] | 7— X WRTHEEEOYHE (¥ —7 — N BSCALE & ¥ —"7— N BZERO IZ &K 2 £ &2 Hi-> TV LIl
|

MOoEHEIND) DHBANTH Y, XFHTHERZ SN,

140



10.1. #HEAF—TU—F

[ABC JIEEEAEEE (FEMISIAN). £ D 7(7/44): BZERO~ C2NIT?2]

-[ RECORD 32 1]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

|

|

DescriptionJ

-[ RECORD 33 ]
Keyword
Revised
Category
Importance
Alias
FormatF/C
Unit
Recommend
Sample
Comment
Description

DescriptionJ

-[ RECORD 34 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

|

|

DescriptionJ

-[ RECORD 35 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

|

DescriptionJ

-[ RECORD 36 1]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

|

DescriptionJ

BZERO
1998/12/14
File
Common

F20.8/%20.8f

0.00000001

Real=fits-value*BSCALE+BZERO

This keyword shall be used, along with the BSCALE keyword, when the array pixel values are not the
true physical values, to transform the primary data array values to the true values. Equation:
physical_value = BZERO + BSCALE x array_value.

T =R DT LVENEROWEEE KL TWRWIIZ, ZOY 7 V% ZEOYEHAZERS 57
DIZHVWSND, ZOEMALTOBY TH5, YHE = BZEROD + BSCALE x Y27 ILf#

C2ELT1
1999/05/26
WwCS

Optional
Toolkit
F20.8/%20.8f
degree

0.00001233

X Scale projected on detector (#/pix)

The value is a floating point number giving the partial derivative of the coordinate specified by the
C2YPE1 keywords with respect to the pixel index, evaluated at the reference point C2PIX1, in units of
the coordinate specified by the C2YPE1l keyword.

F—7U— N C2PIX1 THRINDZEHEY 7 LILDMEIZEVT+1 EZ7 VBB L7ZHO, ¥—7— K C2YPEL
TRINDEEMED ) 2 KT

C2ELT2
1999/05/26
WwCS

Optional
Toolkit
F20.8/%20.8f
degree

0.00001234

Y Scale projected on detector (#/pix)

The value is a floating point number giving the partial derivative of the coordinate specified by the
C2YPE2 keywords with respect to the pixel index, evaluated at the reference point C2PIX2, in units of
the coordinate specified by the C2YPE2 keyword.

F—17— N C2PIX2 TRINDZIHIEL 7 LV OMEICB T+ E 7 VUBE L 72RD, F—7— K C2YPE2

TRIND EEHEDH ) 2 KT

C2NIT1
1998/11/25
WCsS
Optional
Toolkit
A8/7-8s

degree

’degree ’

Units used in both C2VAL1 and C2ELT1

Physical unit used in both C2VAL1 and C2ELT1. ’degree ’ is recommended for the 2nd WCS for
spectroscopy/polarimetry.

2 wes O 1 Ei AR T EBDEEMED B TH O, XFHITEAS5NDS, /3% - WHBHOEE,

H52 WCS & LTCIE *degree * HfESEI N5,

C2NIT2
1998/11/25
wCS
Optional
Toolkit
A8/%-8s

degree

’degree ’

Units used in both C2VAL2 and C2ELT2

Physical unit used in both C2VAL2 and C2ELT2. ’degree ’ is recommended for the 2nd WCS for
spectroscopy/polarimetry.

552 WS DI 2 A AR S RO EEEQRATH V. XFHITEX6NS, 5% - BRI DEE.

B2 WCS & LTIk *degree ’ MR N5,
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[ABC JIEEAEEE (FEMIZIAN). £ D 8(8/44): C2PIX1~ C2VAL2]

-[ RECORD 37 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

|

|

|

DescriptionJ

-[ RECORD 38 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

|

|

|

DescriptionJ

-[ RECORD 39 1]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

|

DescriptionJ

-[ RECORD 40 ]
Keyword
Revised
Category
Importance
Alias
FormatF/C
Unit
Recommend
Sample
Comment
Description

DescriptionJ
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C2PIX1

1999/03/01

wCs

Optional

Toolkit

F20.1/%20.1f

pixel

512.5

Reference pixel X on detector (pixel)

Slit projected pixel position of the reference point along #1 axis in the spectroscopy/polarimetry
mode. By convention the center of the pixel is pix.0, pix.5 gives the right edge of the pixel and
(pix-1).5 its left edge. Origin is (1,1).

52 WesS /YD S KUK OB SR FEEERES 1 #5100 TOME, Z 0 wes R/Alk, 40 - BHTAY v »

XXAT 7T LD CCD EADEHALEE EMIZRT 72OV on5, fiffid7zd s bdihg pix. o,

Y2 VDS pix .6, ZEHEAY (pix-1).6 £ § 5, A (1,1),

C2PIX2

1999/03/01
wCs

Optional
Toolkit
F20.1/%20.1f
pixel

512.5

Reference pixel Y on detector (pixel)

Slit projected pixel position of the reference point along #2 axis in the spectroscopy/polarimetry
mode. By convention the center of the pixel is pix.0, pix.5 gives the right edge of the pixel and
(pix-1).5 its left edge. Origin is (1,1).

5 2 WeS RIIDS I OMH G ERLREE 2 {5 TOM, D wes BRIk, 2% - BT AY v k

RXAT T 7LD CCD _EANDEHLEE EHITRT 20w ong, fliffiozod s vldihg pix. o,

Yo e VARD pix. 6. ZWDY (pix-1).5 &5, JFA (1,1),

C2VAL1
1998/11/24
wCs

Optional
Toolkit
F20.8/%20.8f
degree

188.73662083

Physical value of ref. pixel X (degree)

The value field shall contain a floating point number giving the value of the partial coordinate
specified by the C2YPE1 keyword at the reference point C2PIX1.

55 2 WCS SRYI TSI C2PIX1 D C2YPEL DEELRIZE I B4, 2 wes RFIE, 2% - fraBill

TAYY bRXAT 755D CCD EADEGEAIEZ EMICR T 7Z0ICHVS NS,

C2VAL2

1998/11/24
WwCS

Optional
Toolkit
F20.8/%20.8f
degree

12.48544329

Physical value of ref. pixel Y (degree)

The value field shall contain a floating point number giving the value of the partial coordinate
specified by the C2YPE2 keyword at the reference point C2PIX2.

2 2 WCs RIITLIREHE R C2PIX2 D C2YPE2 DEELRIZE I B4, @ wes R4IE, 26 - el

TAYVY bRXAT 75 LD CCD EADREALEZ ERIZRTZOICHVSNS,



10.1. #HEAF—TU—F

[ABC JIEEEAEEE (FEMIBHN). £ D 9(9/44): C2YPE2~ CDij)

-[ RECORD 41 ]

Keyword | C2YPE1

Revised | 1998/11/25

Category | WCs

Importance | Optional

Alias | Toolkit

FormatF/C | A8/%-8s

Unit | -

Recommend | RA---TAN

Sample | RA---TAN’

Comment | Pixel coordinate system

Description | Type of projection used for #1 axis in 2nd WCS. ’RA---TAN’ or ’DEC--TAN’ is recommended for
| spectroscopy/polarimetry mode.

DescriptionJ | 282 WCS 28 1 FEASli D Fifsids & R XEH, AT — X D 2 Wes DI PRA---TAN? 53,
|

"DEC--TAN’ 2SHEIRE N5,

-[ RECORD 42 ]

Keyword | C2YPE2

Revised | 1998/11/25

Category | WCs

Importance | Optional

Alias | Toolkit

FormatF/C | A8/%-8s

Unit | -

Recommend | DEC--TAN

Sample | ’DEC--TAN’

Comment | Pixel coordinate system

Description | Type of projection used for #2 axis in 2nd WCS. ’RA---TAN’ or ’DEC--TAN’ is recommended for
| spectroscopy/polarimetry mode.

DescriptionJ | 2 WCS £ 2 FEEH 0D fEfE4 % KT SUFH, HHT — XD 2 Wwes DB IE "RA---TAN? B0\,
|

’DEC--TAN’ 2SHEIRE N5,

-[ RECORD 43 ]

Keyword | CDELT1

Revised | 1998/12/14

Category | File

Importance | Common

Alias | Toolkit

FormatF/C | F20.8/%20.8f

Unit | -

Recommend | -

Sample | 0.00001212

Comment | X Scale projected on detector (#/pix)

Description | The value is a floating point number giving the partial derivative of the coordinate specified by the
| CTYPE1 keywords with respect to the pixel index, evaluated at the reference point CRPIX1, in units of
| the coordinate specified by the CTYPE1l keyword.

DescriptionJ | ¥—7— K CRPIX1 TRINDIEIEY 7 IV DMBEIZENT+ Y7 VBE)L 720D, ¥£—7— K CTYPEL
|

TRIND EEEDOR D & R T
-[ RECORD 44 ]

Keyword | CDELT2

Revised | 1998/11/24

Category | File

Importance | Common

Alias | Toolkit

FormatF/C | F20.8/%20.8f

Unit | -

Recommend | -

Sample | 0.00001155

Comment | Y scale projected on detector (#/pix)

Description | The value is a floating point number giving the partial derivative of the coordinate specified by the
| CTYPE2 keywords with respect to the pixel index, evaluated at the reference point CRPIX2, in units of
| the coordinate specified by the CTYPE2 keyword.

DescriptionJ | F—"7— N CRPIX2 THRINZIHHEL I LIV DMEIZEWT+1 Y7 v VBEIL /KD, F—7— K CTYPE2
|

TRIND EEEORI N % RT
-[ RECORD 45 ]

Keyword | CDi_j

Revised | 2018/08/01

Category | weCs

Importance | Imaging(*)

Alias | Toolkit

FormatF/C | F20.8/%20.8f

Unit | -

Recommend | -

Sample | 0.0455

Comment | Pixel Coordinate translation matrix

Description | Pixel Coordinate translation matrix: i and j are the axis numbers, 1 or 2. (*)One of CDi_j and
| PCiiijjj must be present for imaging data.

Description] | 7 — X DEFEEMEELRA S EAREERE LD R < DIZHW S N EHATH], (%) #ffT — X D&, CDi_j
|
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[ABC JEFEARTEE (FEMSHM). £ ® 10(10/44): CHECKSUM~ CRPIX2]

-[ RECORD 46 ]
Keyword
Revised
Category
Importance
Alias
FormatF/C
Unit
Recommend
Sample
Comment
Description
DescriptionJ
—-[ RECORD 47 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend I
|
|
|
|
|
|

Sample
Comment
Description

DescriptionJ

Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 49 1]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

|

DescriptionJ

-[ RECORD 50 1]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

|

DescriptionJ
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CHECKSUM

2019/01/25

File

Optional

A16/7-16s

€1J7dj96ciG6iG6civ6e’

HDU cheksum updated <datetime (e.g., 2018008-30T19:03:16)>

A parameter for data validation. CHEKSUM must be present if DATASUM is present.
T—RF v VWS /8T X —&, DATASUM AMFET B34, CHECKSUM 723 fud 5w

COADD

1998/12/10
Instrument

Optional

120/%20d

10

Frame is created by # of sub-exposures

’COADD’ shows how many sub-exposures were co-added into a frame. Integration time of each

sub-exposure is shown in ’EXPITIME’. Total integration time of a frame corresponds to the product

of ’EXP1TIME’ and this ’COADD’. (EXPTIME = EXP1TIME * COADD)

1 frame HMAIXD sub-exposure % &L HHOE 7Y% 5k %, sub-exporsure ORI I% EXPITIME

Tl E 41, EXPITIME & COADD ZHNI & E7-Wh a7 1 frame ORESINHIZTIEY 5, (EXPTIME = EXPITIME * COADD)

COMMENT

1998/12/14
Comment

Optional
A79/%-79s
’Comment °

Comment
Used for describing the comments about what can not be described by Keyword and parameters.

AY X —HZF =T —RENRFT AKX TRHALENBVWEIRIA Y MEFTBRLUZWEEICHV S,

CRPIX1

1999/03/05

File

Common

Toolkit

F20.1/%20.1f

pixel

512.5

Reference pixel in X (pixel)

Pixel position of the reference point along #1 axis. By convention the center of the pixel is pix.O0,
pix.5 gives the right edge of the pixel and (pix-1).5 its left edge. Origin is (1,1).
B1IMAATOSREREROMEE, TOMETOHRTHSB M VT v 7 ATRU LZH/NUIETH
%, ¥ hhh xxx.0. AUEDS xxx.5. WD (xxx-1).5 725, BFAIE (1,1),

CRPIX2
1999/03/01
File

Common
Toolkit
F20.1/%20.1f
pixel

512.5

Reference pixel in Y (pixel)

Pixel position of the reference point along #2 axis. By convention the center of the pixel is pix.O0,
pix.5 gives the bottom edge of pixel and (pix-1).5 its top edge. Origin is (1,1).

Bo2W AN TCOSBEHE RO EE, TOM LETOHRTHD M VT v 7 ATRUZZH/NIUEETH

5, EZNHRD xxx.0, AiudS xxx.5, WA (xxx-1).5 &5, FaE (1,1),
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[ABC JEEEAEES (FEMBIIAT). 2D 11(11/44): CRVAL1~ CUNTI T 1]

-[ RECORD 51 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

DescriptionJ
-[ RECORD 52 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
|
|

DescriptionJ
-[ RECORD 53 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
|
|
|

DescriptionJ

-[ RECORD 54 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

|

DescriptionJ

-[ RECORD 55 1]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

DescriptionJ

CRVAL1
1998/11/24
File

Common
Toolkit
F20.8/%20.8f

29.33333333
Physical value of the reference pixel X

The value field shall contain a floating point number giving the value of the partial coordinate

specified by the CTYPE1l keyword at the reference point CRPIX1.
SHAILUE R CRPIXL TO CTYPEL DEFEIZ B I 2METH 0, FE/NFHTHREI NS,

CRVAL2
1998/11/24
File

Common
Toolkit
F20.8/%20.8f

2.09777777
Physical value of the reference pixel Y

The value field shall contain a floating point number giving the value of the partial coordinate

specified by the CTYPE2 keyword at the reference point CRPIX2.
SIEFME T CRPIX2 T CTYPE2 DI BT B TH b, FH/NBuE TR I N5,

CTYPE1

1998/11/25

File

Common

Toolkit

A10/%-10s

RA---TAN

’RA---TAN’

Pixel coordinate system

Type of projection used for X axis. RA---TAN or DEC--TAN for imaging mode, and WAVELENGTH for
dispersion axis of spectroscopy mode.

JERSA, % KT XFF ], BB 0% &L CRA---TAN B\ &, DEC--TAN’ X720, /bBlHlos 4
I¥ "WAVELENGTH’ 2RI 115,

CTYPE2

1998/11/25

File

Common

Toolkit

A10/7%-10s

DEC--TAN

’DEC--TAN’

Pixel coordinate system

Type of projection used for Y axis. RA---TAN or DEC--TAN for Imaging mode, and WAVELENGTH for
dispersion axis of spectroscopy mode.

JEIES A 2 F ST, BB OS5 P RA---TAN? B0\, ’DEC--TAN’ k720, /EEHIO5E
I¥ "WAVELENGTH’ 2RI 15,

CUNIT1
1998/11/25
File
Common
Toolkit
A10/%-10s

degree

’degree ’

Units used in both CRVAL1 and CDELT1

Physical unit used in both CRVAL1 and CDELT1. ’nm’ is recommended for spectroscopy mode.
B1MPRTEROEMEDHEMTH Y, XFHTHEASND, ZEEIEROBER degree’, WEN
WOLEIT o’ BRI NS,
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[ABC MEFEAREEE (FEMZIAM). £ 12(12/44): CUNIT2~ DATA-OBS]

-[ RECORD 56 ]

Keyword | CUNIT2

Revised | 1998/11/25

Category | File

Importance | Common

Alias | Toolkit

FormatF/C | A10/%-10s

Unit | -

Recommend | degree

Sample | ’degree °

Comment | Units used in both CRVAL2 and CDELT2

Description | Physical unit used in both CRVAL2 and CDELT2. ’nm’ is recommended for spectroscopy mode.

Description] | #2MINEKTEBEOEEMDOEAITH D, XFHTHEASND, ZHIEROLEIL *degree’. FHEM
|

HWOBAEF ‘o BRI NG,
-[ RECORD 57 ]

Keyword | DATA-TYP

Revised | 2018/08/01

Category | Object

Importance | Common

Alias | -

FormatF/C | A30/%-30s

Unit | -

Recommend | -

Sample | ’BIAS °

Comment | Type / Characteristics of this data

Description | This keyword describes a data type/characteristics. Values must be one of the followings: ACQUISITION,
| BIAS, COMPARISON, DARK, DOMEFLAT,
| DOMEFLAT_ON, DOMEFLAT_OFF, FLAT, FOCUSING, OBJECT, SKYFLAT, STANDARD, STANDARD_STAR, TEST

DescriptionJ | BU§T —X OFE%FIRT 5, BUD 52 fHIZLAT : ACQUISITION, BIAS, COMPARISON, DARK, DOMEFLAT, DOMEFLAT_ON,
|

DOMEFLAT_OFF, FLAT, FOCUSING, OBJECT, SKYFLAT, STANDARD, STANDARD_STAR, TEST

-[ RECORD 58 ]

Keyword | DATASET

Revised | 2018/08/01

Category | Object

Importance | Optional

Alias | FITS.#Inst.DATASET

FormatF/C | A20/%-20s

Unit | -

Recommend | -

Sample | 2098003d1021°

Comment | ID of an observation dataset

Description | ID of an observation dataset

DescriptionJ | Bll7—X v bD I D, ZOMEIFBHEIZNU THIER2SHRGE. HE2VWIET7V—LEKIY Y RDR
|

FTA=RELTEATING,

-[ RECORD 59 ]

Keyword | DATASUM

Revised | 2019/01/25

Category | File

Importance | Optional

Alias | -

FormatF/C | A10/%-10s

Unit | -

Recommend | -

Sample | €327899541°

Comment | data unit checksum updated <datetime (e.g., 2018-08-30T19:03:16)>
Description | A parameter for data validation. DATASUM must be present if CHECKSUM is present.
Descriptiond | T—&F xv ZiZffi5 /85 A — &, CHECKSUM HMFEFEY S454. DATASUM & 721 Nid7e 5722\,
-[ RECORD 60 ]

Keyword | DATE-0BS

Revised | 1998/11/25

Category | Time

Importance | Common

Alias | Toolkit

FormatF/C | A10/%-10s

Unit | UTC

Recommend | -

Sample | 21998-09-14°

Comment | Observation start date (yyyy-mm-dd)

Description | UTC date at the beginning of the exposure. Format : yyyy-mm-dd
Description] | BiLBAMADRIRDHIK, HBALIX UTC T, yyyy-mm-dd DR & T 5,
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[ABC EHAREEE (FEMHIAM). £ D 13(13/44): DEC~ DET-NSMP]

-[ RECORD 61 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

|

DescriptionJ

-[ RECORD 62 ]
Keyword
Revised
Category
Importance
Alias
FormatF/C
Unit
Recommend
Sample
Comment
Description

DescriptionJ

-[ RECORD 63 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 64 1]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

DescriptionJ

-[ RECORD 65 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |

DEC
1998/12/14
Object
Common
FITS.SBR.DEC
A12/%-12s

’-01:23:45.67°

DEC of pointing (+/-DD:MM:SS.SS)

Declination of telescope pointing. This value is based on an EQUINOX of observer’s target table.
Notice that this value does NOT show accurate field center of the instrument.

YESHRAALE O KT, 2 RUFTHE EQUINOX i EhTWnwd, 47 LEBIIIEEDOREF.L &

—H B MEIFR,

DEC2000
1998/11/25
Object
Common
Toolkit
A12/%-12s

’+20:00:12.34°

DEC(J2000) of pointing (+/-DD:MM:SS.SS)

Declination of pointing based on J2000 equinox. If telescope control system is based on the J2000,
this value is equals to the value of keyword DEC. Notice that this value does NOT show accurate
field center of the instrument.

DT 200 0CHERLL 72774, ® LIEH EQUINOX (2 J2000 ASFHWSNTWHIE, DEC & [F UfliE

%5, B3 U HBNEEORE PO L —BT 2 BEIFR,

DET-Ann

1998/12/14
Instrument

Optional

F20.3/%20.3f
degree

0.045
Relative angle of nn-th detector (deg)
Angle between nn-th detector and instrument’s standard line (degree)

nn % H ORI O EEHERRIZ T B HINHI 2T A (degree)

DET-ID

1998/12/10
Instrument

Optional
120/%20d

2

ID of the detector used for this data

ID of the detector used for this fits data. The detector can be identified by the number when the
instrument equips multi detectors.

BRI ED» 52 2BIREDG S, MHT — X 2 BRI ERE (coD) Foilul T

DET-NSMP

1998/12/10
Instrument

Optional

120/%20d

1
# of multi-sampling in an exposure
number of multi-sampling in an exposure

1 E QIR DFEA L U 217 5 HE I Z DK
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[ABC NEHAREEE (FEMGIEM). £ D 14(14/44): DET-Plnn~ DET-TAVE]

-[ RECORD 66 1]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |

|

-[ RECORD 67 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |

|

-[ RECORD 68 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 69 1]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 70 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
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DET-Pinn

1999/03/01
Instrument

Optional

F20.3/%20.3f
arcsec

61.875

Relative X pos of nn-th detector(arcsec)

X Position of the nn-th detector center relative from the field center or instrument standard position
EEEOME S E RFOEEOSGAIC, BEREME, R0, 71—V ey 2 =25 mm BHOKH

ArOHUIE X TO X #i (3 1 ) oM ALE

DET-P2nn

1999/03/01
Instrument

Optional

F20.3/%20.3f
arcsec

120.125

Relative Y pos of nn-th detector(arcsec)

Y Position of the nn-th detector center relative from the field center or instrument standard position
BRI OM M g2 FOREOL AT, REEEME, HWid, 71—V K2 X =55 on HHOKRH
AOHDIE X TO Y 8 (3 2 8@ S oM ALE

DET-RST

1998/12/14
Instrument

Optional

120/%20d

2
reset number before exposure
Number of detector reset performed before exposure.

FHATIC R Z Y 2y b U7z EE

DET-SMPL

1998/12/14
Instrument

Optional

A20/7%-20s

’destructive’

sampling method

Sampling method of produced image.

EDEIBRNRR=VTT—=R%2Y T ) VI Ul ERT X,

DET-TAVE

1998/12/14
Instrument

Optional

F20.2/%20.2f
K

121.87
Average of the detector temperature (K)
Average of the detector temparature during exposure. Unit is Kelvin (K).

ML O DOIRE, HAMIIZRHTEE 2 EHR L Twd, BALIZTLE Y (K),



10.1. #HEAF—TU—F

[ABC NEHAREEE (FEHHIAM). £ 15(15/44): DET-TMAX~ DET-Tnn]

-[ RECORD 71 ]

Keyword | DET-TMAX

Revised | 1999/03/01

Category | Instrument

Importance | Optional

Alias | -

FormatF/C | F20.2/%20.2f

Unit | K

Recommend | -

Sample | 121.99

Comment | Max detector temperature during exp. (K)
Description | Maximum detector temperature during the exposure. Unit is Kelvin (K).
DescriptionJ | #EHHOMHIBOESIRE, BAIZTLVE Y (K,

-[ RECORD 72 ]

Keyword | DET-TMED

Revised | 1999/03/01

Category | Instrument

Importance | Optional

Alias | -

FormatF/C | F20.2/%20.2f

Unit | K

Recommend | -

Sample | 121.54

Comment | Median of the detector temperature (K)
Description | Median of the detector temperature during the exposure. Unit is Kelvin (K).
DescriptionJ | FEHHOMHBEED AT+ 7 U, BALIZTILE Y (K),
-[ RECORD 73 ]

Keyword | DET-TMIN

Revised | 1999/03/01

Category | Instrument

Importance | Optional

Alias | -

FormatF/C | F20.2/%20.2f

Unit | K

Recommend | -

Sample | 125.88

Comment | Min detector temperature during exp. (K)
Description | Minimum detector temperature during the exposure. Unit is Kelvin (K).
DescriptionJ | #EHAFOMHBORKRE, FAIETILE Y (K),

-[ RECORD 74 ]

Keyword | DET-TMP

Revised | 1999/03/01

Category | Instrument

Importance | Common

Alias | -

FormatF/C | F20.2/7%20.2f

Unit | K

Recommend | -

Sample | 165.12

Comment | Detector temperature (K)

Description | Detectors’ typical (representative) temperature. Unit is Kelvin (K).
DescriptionJ | HRIERDIRE QMR fE ((REKME), BAIFZTLVE Y (K).
-[ RECORD 75 1]

Keyword | DET-TSD

Revised | 1999/03/01

Category | Instrument

Importance | Optional

Alias | -

FormatF/C | F20.2/%20.2f

Unit | K

Recommend | -

Sample | 0.21

Comment | Standard Dev. of the detector temp (K)
Description | Standard deviation of the detector temperature during the exposure. Unit is Kelvin (K).
DescriptionJ | DM HLAREOBFHERE, BAEXTLVE Y (K),

-[ RECORD 76 ]

Keyword | DET-Tnn

Revised | 1999/03/01

Category | Instrument

Importance | Optional

Alias | -

FormatF/C | F20.2/%20.2f

Unit | K

Recommend | -

Sample | 165.13

Comment | nn-th Detector temperature (K)

Description | nn-th Detectors’ typical (representative) temperature. Unit is Kelvin (K).
Description | n n#HORHAEE QMBI ZRE ((REM), HAIETLVE Y (K),
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[ABC JEFEAREEE (FEHHIAM). £ D 16(16/44): DET-VER~ DISPERSR]

-[ RECORD 77 1]

Keyword | DET-VER (Obsolete: YES)

Revised | 1998/12/14

Category | Instrument

Importance | Optional

Alias I -

FormatF/C | A30/%-30s

Unit | -

Recommend | -

Sample | ’Ver.1-c-2’

Comment | Detector control command script name
Description | Detector control command script name
DescriptionJ | MILEEIH I~ A7) 7 N D£4H,

-[ RECORD 78 ]

Keyword | DETECTOR

Revised | 1998/12/10

Category | Instrument

Importance | Common

Alias | -

FormatF/C | A20/%-20s

Unit | -

Recommend | -

Sample | >CCDb0001 °

Comment | Name of the detector/CCD

Description | Name/Identification of the detector/CCD.
DescriptionJ | CCD DM DHFR

-[ RECORD 79 1]

Keyword | DETPXSZ1

Revised | 1998/12/14

Category | Instrument

Importance | Optional

Alias I -

FormatF/C | F20.4/%20.4f

Unit | mm

Recommend | -

Sample | 0.0401

Comment | Detector pixel size in axisl (mm)
Description | Detector pixel size in first axis (NAXIS1). Unit is mm.
DescriptionJ | MHEFDH 18l (NAXIS1) HEODE 7Y X, BAilE mm,
-[ RECORD 80 ]

Keyword | DETPXSZ2

Revised | 1998/12/14

Category | Instrument

Importance | Optional

Alias | -

FormatF/C | F20.4/%20.4f

Unit | mm

Recommend | -

Sample | 0.0399

Comment | Detector pixel size in axis2 (mm)
Description | Detector pixel size in second axis (NAXIS2). Unit is mm.
DescriptionJ | MRHEFDEE 24l (NAXIS2) AMODYE 7 Y1 X, BAilE mm,
-[ RECORD 81 ]

Keyword | DISPAXIS

Revised | 1998/12/10

Category | Spectroscopy

Importance | Spectroscopy

Alias | -

FormatF/C | I20/%204

Unit | -

Recommend | -

Sample |1

Comment | Dispersion axis in frame

Description | The number of axis (n of NAXISn) along to dispersion.
DescriptionJ | A2 FILOAHARDHFES (NAXISn @ n (Z5TIE)
-[ RECORD 82 ]

Keyword | DISPERSR

Revised | 1998/12/10

Category | Spectroscopy

Importance | Spectroscopy

Alias | -

FormatF/C | A20/%-20s

Unit | -

Recommend | -

Sample | >Grizm500-6400°

Comment | Identifier of the disperser used
Description | Identifier (Name, grooves, etc.) of the disperser used.
Descriptiond | ffifiL TW3HHETOAFIR Y
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[ABC MEHAREEE (FEMZIAM). £ 17(17/44): DOM-HEND~ DOM-PSTR]

-[ RECORD 83 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 84 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 85 ]
Keyword
Revised
Category
Importance
Alias
FormatF/C
Unit
Recommend
Sample
Comment
Description
DescriptionJ
-[ RECORD 86 1]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C I
|
|
|
I
|

Unit
Recommend
Sample
Comment
Description
DescriptionJ
-[ RECORD 87 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 88 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
|

DescriptionJ

DOM-HEND

1999/03/01
Environment

Optional
FITS.SBR.DOM-HUM
F20.1/%20.1f

%

5.4

Humidity in the dome at exp. end (%)

Humidity measured in the dome at the exposure end. Unit is %.
FHR TR F— ANRE, B S—22 b ),

DOM-HSTR
1999/03/01
Environment
Optional
FITS.SBR.DOM-HUM
520.1/%20.1f

5.3

Humidity in the dome at exp. start (%)

Humidity measured in the dome at the exposure start. Unit is %.
HHBIRRE O F — ANRE, B A—2 b ().

DOM-HUM

1999/03/01

Environment

Optional

FITS.SBR.DOM-HUM

F20.1/%20.1f

)

23.1

Humidity measured in the dome

Humidity measured in the dome. Unit is .
F—AWNTHE U728, AL S—k > b (D,

DOM-PEND
1998/12/14
Environment
Optional
FITS.SBR.DOM-PRS
F20.2/%20.2f
hpa

645.83
Dome atm. pressure at exposure end (hpa)
Atmospheric pressure in the dome at the end of the exposure. Unit is hpa.

BHAE T IO K — ANSUE, BALIE hpa,

DOM-PRS
1998/12/14
Environment
Optional
FITS.SBR.DOM-PRS
F20.2/%20.2f
hpa

648.21

Atmospheric pressure in the Dome (hpa)

Atmospheric pressure in the Dome. Unit is hpa.

b QBRI R R ZNZ JE S fz K — AN TOSKRHE, HALIE hpa,

DOM-PSTR
1998/12/14
Environment
Optional
FITS.SBR.DOM-PRS
F20.2/%20.2f
hpa

645.14

Dome Atm. pressure at exp.start (hpa)

Atmospheric pressure in the dome at the start of the exposure. Unit is hpa.
Fa B O N — AN, AL hpa,
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[ABC MEHAREEE (FEHRIEM). £ D 18(18/44): DOM-TEND~ DOM-WMIN]

-[ RECORD 89 1]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 90 1]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 91 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 92 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 93 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 94 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
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DOM-TEND
1999/03/01
Environment
Optional
FITS.SBR.DOM-TMP
F20.2/%20.2f

K

273.16
Temp. in the dome at exp. end (K)
Temperature measured in the dome/enclosure at the exposure end. Unit is Kelvin (X).

BHRETHIC N —2NTHlE I NZKR. BTV EY (K).

DOM-TMP
1998/12/14
Environment
Optional
FITS.SBR.DOM-TMP
F20.2/%20.2f

K

273.39

Temperature measured in the dome (K)

Temperature measured in the dome/enclosure. Unit is Kelvin (K).
& R D BB 7 IR R — AN CHIIRE & N7z i, BALIZ T LV E Y (K)o

DOM-TSTR
1999/03/01
Environment
Optional
FITS.SBR.DOM-TMP
F20.2/%20.2f

K

273.14
Temp. in the dome at exp. start (K)
Temperature measured in the dome/enclosure at the exposure start. Unit is Kelvin (K).

BRI N — AN TRIE S WK, BT IVE Y (K.

DOM-WEND
1999/03/01
Environment
Optional
FITS.SBR.DOM-WND
F20.2/%20.2f

m/s

10.88
Wind vel. in dome at exp. end (m/s)
Wind velocity measured in the dome/enclosure at the exposure end (m/s).

Tt TIRIZHIE U7z B — ANEE (m/s).

DOM-WMAX

1999/03/01
Environment

Optional

F20.2/%20.2f
m/s

8.34
Max wind vel. in dome during exp. (m/s)
Maximum wind velocity (m/s) measured inside of the dome/enclosure during the exposure.

F iz N — AN CHIRE S N iR, AL m/s,

DOM-WMIN
1999/03/01
Environment

Optional

F20.2/%20.2f
m/s

5.22
Min wind vel. in dome during exp. (m/s)
Minimum wind velocity (m/s) measured inside of the dome/enclosure during the exposure.

T B — AT CHIRE & Dz i/NaG#E, B3 m/s,



10.1. #HEAF—TU—F

[ABC MEHAREEE (FEMGEM). £ D 19(19/44): DOM-WIND~ EFP-RNG1]

-[ RECORD 95 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 96 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 97 1]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

|

DescriptionJ

-[ RECORD 98 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

|

DescriptionJ

—-[ RECORD 99 1]
Keyword
Revised
Category
Importance
Alias
FormatF/C
Unit
Recommend
Sample
Comment
Description

DescriptionJ

DOM-WND

1999/03/01
Environment
Optional
FITS.SBR.DOM-WND
F20.2/%20.2f

m/s

9.12
Wind velocity in the dome (m/s)
Wind velocity measured in the dome/enclosure (m/s).

R —2WTHIEL 72 E#E (m/s).

DOM-WSTR
1999/03/01
Environment
Optional
FITS.SBR.DOM-WND
F20.2/%20.2f

m/s

10.99
Wind vel. in dome at exp. end (m/s)
Wind velocity measured in the dome/enclosure at the exposure start (m/s).

T BRIAR IR U 72 K — A (m/s).

EFP-MIN1

1999/03/01
Instrument

Optional

120/7%20d

pixel

5

Start X pos. of effective area (pix)

Start pixel position of effective data region in first axis(NAXIS1). Effective data region means the
region excluding overscan region and includes the information from the sky.

55 Ll (NAXIS1) Ji ORRITIRORIAY 7 CUALE, AR 34 — = 2% v VHRE & £,

REDOFEHZE GO HEZHET,

EFP-MIN2

1999/03/01
Instrument

Optional

120/%20d

pixel

10

Start Y pos. of effective area (pix)

Start pixel position of effective data region in second axis(NAXIS2). Effective data region means the
region excluding overscan region and includes the information from the sky.

5 270 (NAXIS2) AMOAMTEILOMIGY 7 VLB, GRS 34— —2F v D HE & Z 20,

KR DNz &OHEE R T,

EFP-RNG1

1998/12/14
Instrument

Optional

120/%20d
pixel

1024

X Range of overscan area (pix)

Range of effective data region in first axis(NAXIS1). Unit is pixel. Effective data region means the
region excluding overscan region and includes the information from the sky.

55 180 (NAXIS1) AOAMFERDOE 7 LIVHEA TORES, FRFHE EA—N—2F v Ve S

RV, REOWEHRZ EOHILZHT,
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10. TIEAYEEFED FITS ¥—7—FK

[ABC EHAREEE (FEMZIAM). Z D 20(20/44): EFP-RNG2~ EXP1TIME]

-[ RECORD 100 ]

Keyword | EFP-RNG2

Revised | 1998/12/14

Category | Instrument

Importance | Optional

Alias | -

FormatF/C | 120/%20d

Unit | pixel

Recommend | -

Sample | 1024

Comment | Y Range of overscan area (pix)

Description | Range of effective data region in second axis(NAXIS2). Unit is pixel. Effective data region means the
| region excluding overscan region and includes the information from the sky.

Description] | % 2#li (NAXIS2) AHOHBFIBOY I/ LIVEA TOKRE X, ARHEEE A —N— 2% ¥ VHEEE S
I

WV, REOWEHRZSOHLZHT,

-[ RECORD 101 ]

Keyword | END
Revised | 1998/11/24
Category | FITS
Importance | Common
Alias | Toolkit
FormatF/C | -/~

Unit | -
Recommend | -

Sample | -

Comment | -
Description | This keyword has no associated value. Columns 9-80 shall be filled with ASCII blanks.

DescriptionJ | ZTODF—7— NiHEZK 7272\, 9-80 F1/iF ASCII £ L7 5,
-[ RECORD 102 ]

Keyword | EQUINOX

Revised | 1999/09/28

Category | Object

Importance | Common

Alias | FITS.SBR.EQUINOX
FormatF/C | F20.3/%20.3f

Unit | year

Recommend | -

Sample | 1999.123

Comment | Standard FK5 (years)
Description | Epoch of the mean equator and equinox of the coordinate system used to express the WCS mapping. (FK5).

Description] | HEBRfRIIDEMEL 505, DA MEHEMEL LT, RA, DEC 2~y X —HIZGliRd 5,
-[ RECORD 103 1]

MBI EZRT, 4 XFHIEFEIOE, ROOSHOMEWBELESERT, D 3 XFOXKA
J5#£1% FRAMEID ¥ [A U,

Keyword | EXP-ID

Revised | 1998/12/14

Category | Instrument

Importance | Common

Alias | -

FormatF/C | A12/%-12s

Unit | -

Recommend | -

Sample | CACE00000231

Comment | ID of the exposure this data was taken

Description | ID of an exposure this data was taken. Effective for multi detectors. First 3 characters represent
| instrument. The 4th character is ’E’. Remaining 8 digits are sequential number. The representation of
| first 3 characters are the same with for FRAMEID.

Description] | ZDT—XDFHSNHEILERT ID FS, HHEOMLMIILTID ID HEMFHELNDS, HHD 3
|
I

-[ RECORD 104 ]

Keyword | EXP1TIME

Revised | 1998/12/14

Category | Time

Importance | Optional

Alias | -

FormatF/C | F20.3/%20.3f

Unit | sec

Recommend | -

Sample | 0.015

Comment | Exposure time of a frame(sec)

Description | ’EXPITIME’ shows an integration time (sec) of each sub-exposure. Total integration time of a frame is
| accumulated by this ’EXPITIME’ and ’COADD’ which shows how many sub-exporsures were coadded.
| (°COADD’ and ’EXPTIME’). (EXPTIME = EXP1iTIME * COADD)

DescriptionJ | %% D sub-exposure DGR %GR3 5, Hfild sec, 1 frame &7z D ORIHIIE Z D EXPITIME
|

& MO coADD DFE ¥ 72 %, (COADD,EXPTIME & %) (EXPTIME = EXP1TIME * COADD)
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10.1. #HEAF—TU—F

[ABC NEHAREEE (GEMEM). £ D 21(21/44): EXPTIME~ FLT-Ann]

-[ RECORD 105 ]

Keyword | EXPTIME

Revised | 1998/12/14

Category | Time

Importance | Common

Alias | -

FormatF/C | F20.2/%20.2f

Unit | sec

Recommend | -

Sample | 1234.56

Comment | Total integration time of the frame(sec)

Description | ’EXPTIME’ shows an integration time [sec] of a frame. If a frame was made from some sub-exposures,
| the ’EXPTIME’ corresponds to the product of ’EXP1TIME’ and ’COADD’. (EXPTIME = EXP1TIME * COADD)

Descriptiond | ZDF—XD, 1 frame H7- D ORI Z R T 5, HAIlk sec. 1 frame % sub-exposure D& L
I

E&bETH 554, EXPTIME X EXPITIME & COADD OfEL %L %%, (EXPTIME = EXP1TIME * COADD)

-[ RECORD 106 ]

' 35, BB IIRBIZHAEEINT WS NAXISh DEBETH D, ZOF—T7—RKDFd2BH o, %
DEMNT? THo>TH, EBEIZIE extension ZFi/z\\, 2WHZ eI hs,

Keyword | EXTEND

Revised | 1998/11/24

Category | FITS

Importance | Common

Alias | -

FormatF/C | BOOLEAN/BOOLEAN

Unit | -

Recommend | -

Sample | F

Comment | Presence of FITS Extention

Description | If FITS file contains extensions, the keyword EXTEND and the value T must appear in the primary header
| just after the last NAXISn card image. The presence of this keyword with the value T in the primary
| header does not require that extensions be present.

DescriptionJ | FITS 7 7 - )7 extension 2 DHA 1k, Primary ~NY X —IZZDF—T7— NiGdk L, fHE T
|
|

-[ RECORD 107 ]

Keyword | F-RATIO (Obsolete: YES)

Revised | 1998/12/14

Category | Origin

Importance | Optional

Alias | -

FormatF/C | F20.2/%20.2f

Unit | -

Recommend | -

Sample | 6.12

Comment | Monochromatic F-Ratio of the camera
Description | Monochromatic F-Ratio of the instrument camera.

DescriptionJ | ZEED F fH,
-[ RECORD 108 ]

Keyword | FILTERnn

Revised | 1998/12/14

Category | Instrument

Importance | Optional

Alias | -

FormatF/C | A30/%-30s

Unit | -

Recommend | -

Sample | °FILTER:R’

Comment | Filter name/ID

Description | Filter/Grism name/ID in nn-th filter wheel which is used in the exposure.

Descriptiond | nn HHD 7 4 VR =K1 —VZA->TW5, BUNCHEAINZT 4 VX —F721d7 ) XL 05T, nn
| 32K OB

-[ RECORD 109 ]

Keyword | FLT-Ann

Revised | 1998/12/14

Category | Instrument

Importance | Optional

Alias | -

FormatF/C | F20.2/%20.2f

Unit | degree

Recommend | -

Sample | 6.12

Comment | Inclination of nn-th Filter (degree)

Description | Inclination of the nn-th filter reference to optical axis. Unit is degree. When filter surface is
| normal to optical axis, this value is 0.0.

DescriptionJ | nn HFHD 7 4 VX — DI 2%, BALZE (degree), OEDRHINHE 7 1 )V X —HEHER
|

T 5,
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10. TIEAYEEFED FITS ¥—7—FK

[ABC EFAREEE (GEMEM). £ D 22(22/44): FOC-LEN~ GAIN]

-[ RECORD 110 ]

Keyword | FOC-LEN

Revised | 1998/11/24

Category | Origin

Importance | Optional

Alias | -

FormatF/C | F20.3/%20.3f

Unit | mm

Recommend | -

Sample | 100000.111

Comment | Focal length of the telescope (mm)
Description | Focal length of the telescope.

DescriptionJ | SEiz#Ho £ A,
-[ RECORD 111 ]

Keyword | FOC-POS

Revised | 2018/08/01

Category | Origin

Importance | Common

Alias | FITS.#Inst.FOC-POS

FormatF/C | A12/%-12s

Unit | -

Recommend | -

Sample | ’CASSEGRAIN’

Comment | Focus where the instrument is attached
Description | Focus name where the instrument is attached. (Cassegrain/COUDE/Nasmyth-IR/Nasmyth-Opt/PRIME)

Description] | BIIEEN BTN TS24 M4, (Cassegrain/COUDE/Nasmyth-IR/Nasmyth-Opt/PRIME)

-[ RECORD 112 ]

Keyword | FOC-VAL

Revised | 1999/03/01

Category | Origin

Importance | Common

Alias | FITS.SBR.FOC-VAL

FormatF/C | F20.3/%20.3f

Unit | mm

Recommend | -

Sample | 100000.254

Comment | Encoder value of the focus unit (mm)
Description | Position of the telescope focus unit (secondary mirror, prime focus unit).

Description] | ZEBIOAMICMHHI NG 2=y M DALE,

-[ RECORD 113 ]

Keyword | FRAMEID

Revised | 1999/09/28

Category | Instrument

Importance | Common

Alias | FITS.#inst.FRAMEID

FormatF/C | A12/%-12s

Unit | -

Recommend | -

Sample | CACA00000478

Comment | Image sequential number

Description | Sequential number identifying the frame. First 3 characters represent instrument. The 4th character
| is ‘A’ for raw data or ’Q’ for reduced data. The following 8 digit is for a sequential number.

Descriptiond | 7LV —AL%2iAT 27-00D@LES, BHO 3 XFIHENEEE2RT, 4 XFHIFET— 2300, WH
|

BEAITIZQ 230K, RO DO SHIOHFI1BLBEFEKT,

-[ RECORD 114 ]
GAI

Keyword |

Revised | 1998/12/14

Category | Instrument

Importance | Common

Alias | -

FormatF/C | F20.3/%20.3f

Unit | e/ADU

Recommend | -

Sample | 1.456

Comment | AD conversion factor (electron/ADU)
Description | AD conversion factor of the detector. Unit is electron/ADU.
DescriptionJ | MRHERD A/D ZHDFEE, HALIX electron/ADU,
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10.1. #HEAF—TU—F

[ABC EFEAREEE (GEMZIAM). £ D 23(23/44): HISTORY~ IMGROT]

-[ RECORD 115 ]

Keyword | HISTORY
Revised | 1998/12/14
Category | Comment
Importance | Optional
Alias | -
FormatF/C | A60/%-60s
Unit | -
Recommend | -

Sample | >QDAS ok’
Comment | History
Description | Used for describing the history of data analysis and so on performed to the data.

Description | M#%F — X2 L TR S - L EE,
-[ RECORD 116 ]

Keyword | HST

Revised | 1998/12/14

Category | Time

Importance | Common

Alias | -

FormatF/C | A12/%-12s

Unit | HST

Recommend | -

Sample | 214:25:00.012°

Comment | Typical HST at exposure (HH:MM:SS.SSS)

Description | Typical Hawaii Standard Time of exposure (HH:MM:SS.SSS). A middle time of the exposure is recommended.

DescriptionJ | #HFOIAIH Hawaii Standard Time (N7 1 FREHERD), FEHIBHIA L H T OHREITONT A BHER %
|

LZEHBBOLGEITIE, RAOBHG L HEOBHR T OHRBIZEIT 2T 1 BEHERLEE L,
-[ RECORD 117 ]

Keyword | HST-END

Revised | 1998/11/25

Category | Time

Importance | Optional

Alias | -

FormatF/C | %12s/%-12s

Unit | HST

Recommend | -

Sample | 214:27:00.012°

Comment | HST at exposure end (HH:MM:SS.SSS)
Description | Hawaii Standard Time when an exposure ends (HH:MM:SS.SSS).

DescriptionJ | FEHA& T Hawaii Standard Time (N7 HMERD), ZEBLHOLAE I, BSEE LK T DKL,

-[ RECORD 118 ]

Keyword | HST-STR

Revised | 1998/11/25

Category | Time

Importance | Optional

Alias | -

FormatF/C | %12s/%-12s

Unit | HST

Recommend | -

Sample | 214:23:00.012°

Comment | HST at exposure start (HH:MM:SS.SSS)
Description | Hawaii Standard Time when an exposure begins (HH:MM:SS.SSS).

DescriptionJ | #EHBHMARED Hawaii Standard Time (N7 KHERY), ZEBEHOLA X, A O HBIGHERORA,

—-[ RECORD 119 ]

Keyword | IMGROT

Revised | 1999/03/01

Category | Telescope

Importance | Optional

Alias | FITS.SBR.IMGROT

FormatF/C | F20.3/%20.3f

Unit | degree

Recommend | -

Sample | 45.998

Comment | Angle of the Image Rotator (degree)

Description | This keyword shows a typical angle of the Image Rotator during the exposure (degree). (See ’IMR-END’
| and *IMR-STR’.) The angle for the north is O, and increases for eastwardrotation. The range of the
| angle is from O to 360 degree.

DescriptionJ | Image Rotator DE&HH DMEIKZLMAE %2 5lid 5, Hifild degree, (IMR-END. IMR-STR H £
|

DF), LDSAM0E, HEID THINS 5, HOHMIZOEN» 536 0ETH S,
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10. TIEAYEEFED FITS ¥—7—FK

[ABC NEEEAEEE (FEMIBIHIAT). £ D 24(24/44): IMR-END~ INR-STR]

-[ RECORD 120 ]

Keyword | IMR-END

Revised | 1999/03/01

Category | Telescope

Importance | Optional

Alias | FITS.SBR.IMGROT

FormatF/C | F20.3/%20.3f

Unit | degree

Recommend | -

Sample | 45.954

Comment | Image rotator angle at end (degree)

Description | This keyword shows an angle of the Image Rotator(degree) at the end of the exposure.(See also ’IMGROT’)

DescriptionJ | #H#E TR TD, Image Rotator DJFURNED S DMEE R T 5, HlLlL degree, MEDERD
|

IZ2\WT X IMGROT 2 &N Z &,

-[ RECORD 121 ]

Keyword | IMR-STR

Revised | 1999/03/01

Category | Telescope

Importance | Optional

Alias | FITS.SBR.IMGROT

FormatF/C | F20.3/%20.3f

Unit | degree

Recommend | -

Sample | 46.229

Comment | Image rotator angle at start (degree)

Description | This keyword shows an angle of the Image Rotator (degree) at the beginning of the exposure. (See also
| ¢“IMGROT’)

DescriptionJ | #EHFHIARAITD, Image Rotator DJFFALED O DAEZ GRS 5, BN degree. AEDEFHD
I

IZ2\WT X IMGROT 2 &N Z &,

-[ RECORD 122 ]

Keyword | IMR-TYPE

Revised | 1999/03/01

Category | Telescope

Importance | Optional

Alias | FITS.SBR.IMR-TYPE

FormatF/C | A20/%-20s

Unit | -

Recommend | -

Sample | *RED °

Comment | Identifier of the image rotator

Description | This keyword shows a kind of the Image Rotator used for the observation. ’RED’, ’BLUE’, and ’IR’,
| indicate the Image Rotators for opt-red wavelength, opt-blue wavelength, and IR wavelength,
| respectively. If the Image Rotator is not used, the value is ’NONE’.

Description] | i N T3 Image rotator D% FIAT 5, FiMe L Cld RED(FARM). BLUE(F#HE ).
|

IR (FRAH) B & O NONE(rotator 2 L) 23H D, WIN»2HHT 5,

-[ RECORD 123 ]

Keyword | INR-END

Revised | 1999/03/01

Category | Telescope

Importance | Optional

Alias | FITS.SBR.INSROT

FormatF/C | F20.3/%20.3f

Unit | degree

Recommend | -

Sample | -23.456

Comment | Instrument Rotator angle at end (degree)
Description | Angle of instrument rotator at the end of the exposure (degree).

DescriptionJ | M 7D instrument rotator [HEfy, ZLEFZE T L — LADHEIL, BkEEH O THED [HHEA,
-[ RECORD 124 1]

Keyword | INR-STR

Revised | 1999/03/01

Category | Telescope

Importance | Optional

Alias | FITS.SBR.INSROT

FormatF/C | F20.3/%20.3f

Unit | degree

Recommend | -

Sample | 14.567

Comment | Instrument Rotator angle at Start (deg)

Description | Angle of instrument rotator at the start of the exposure (degree).
DescriptionJ | FEHFAMIGD instrument rotator [HEf, ZEFZE T L — ADEEIE. B O HHHIAIED [HHEA,
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10.1. #HEAF—TU—F

[ABC MEHAREEE (FEMFIAM). £ D 25(25/44): INS-VER~ LONGPOLE]

-[ RECORD 125 ]

Keyword | INS-VER

Revised | 1999/03/01

Category | Instrument

Importance | Optional

Alias | -

FormatF/C | A30/%-30s

Unit | -

Recommend | -

Sample | ’FOCAS-HO01CO01MO1F01°’

Comment | Version of the instrument /control-soft

Description | INS-VER describes a version of both the instrument hardware and control-software, including the
| detector control-software (Messia) and version of FITS keyword dictionary.

DescriptionJ | BIZEED N— NEUHIEY 7 bON—=Ta UhGlikEh b, F7z, CCD #lf#Y 7 b (Messia) DN
|

—Ya VR FITS HEON—VarEEnsdg,

-[ RECORD 126 ]

Keyword | INSROT

Revised | 1999/03/01

Category | Telescope

Importance | Optional

Alias | FITS.SBR.INSROT

FormatF/C | F20.3/%20.3f

Unit | degree

Recommend | -

Sample | -23.444

Comment | Typical inst. rot. angle at exp.(degree)

Description | Typical angle of instrument rotator during the exposure (degree).

DescriptionJ | FEMRFOHMEIH instrument rotator [HI¥fH, & ARG & # THED FREIZNZ B 1) 5 LA AL £

L\,

-[ RECORD 127 ]

Keyword | INST-PA

Revised | 1999/09/28

Category | Instrument

Importance | Optional

Alias | FITS.SBR.INST-PA

FormatF/C | F20.3/%20.3f

Unit | degree

Recommend | -

Sample | 89.999

Comment | P.A. of Instrument flange (degree)

Description | Position Angle of the instrument flange (degree). This value will be used for calculating the Slit
| P.A. and CCD P.A. The angle is O in north direction and 90 degree in east.

DescriptionJ | #HllZEE 7 J > Y D fififi (Position Angle:P.A.), AU v h& CCD D AN ZEGHT 5DIZHb
|

N5, BAITE (degree) T, dbZ 0EE L, HEI0ELT 5,
-[ RECORD 128 ]

Keyword | INSTRUME

Revised | 1999/03/01
Category | Instrument
Importance | Common

Alias | -

FormatF/C | A20/%-20s

Unit | -

Recommend | -

Sample | ’0HS °

Comment | Name of instrument
Description | Character string representing the name of the instrument.

DescriptionJ | BHI%EE DM % £ 5,

-[ RECORD 129 ]

Keyword | LONGPOLE (Obsolete: YES)

Revised | 2018/08/01

Category | wCs

Importance | Imaging

Alias | Toolkit

FormatF/C | F20.1/%20.1f

Unit | degree

Recommend | 180.0

Sample | 180.0

Comment | The North Pole of standard system (deg)

Description | The north pole of the standard system in the native system (degree). (Dbsolete use LONPOLE)

DescriptionJ | JOFBEKMIMERLRIZE T 5 KERFEFED LMD S (degree), HFHIAIIIIGT 5 TAN £#iDE &3 180.0
| -

Er LUTHW, (IHZ, LONPOLE %f{#>

159



10. TIEAYEEFED FITS ¥—7—FK

[ABC MEEAREEE (FEHHIAM). £ D 26(26/44): LONPOLE~ M2-ANG1]

-[ RECORD 130 ]

gﬁ%%ﬁ‘@%ﬂ%@ ZHBHOGEITIL, BAOFE NG & OB T OHEIZE T 25 1EE
FAEE LW,

Keyword | LONPOLE

Revised | 2018/08/01

Category | wCs

Importance | Imaging

Alias | Toolkit

FormatF/C | F20.1/%20.1f

Unit | degree

Recommend | 180.0

Sample | 180.0

Comment | The North Pole of standard system (deg)

Description | The north pole of the standard system in the native system (degree).

DescriptionJ | JEFERMIMERLRIZEH T 5 KERFEFEDILMBD S (degree), HFHIAIZHIGT 5 TAN Z#iDE 413 180.0
| EELTRWY,

-[ RECORD 131 ]

Keyword | LST

Revised | 2018/11/01

Category | Time

Importance | Common

Alias | FITS.SBR.LST

FormatF/C | A12/%-12s

Unit | LST

Recommend | -

Sample | 200:25:00.012°

Comment | Typical LST during exp. (HH:MM:SS.SSS)

Description | Typical Local Sidereal Time during the exposure (HH:MM:SS.SSS). A middle time of the exposure is
| recommended.

DescriptionJ | FEHHFOMAN Local Sidereal Time (HMi/1HENRF), ¥ —FTHDGEITIZFTEHBIE & T O
|
I

-[ RECORD 132 ]

Keyword | LST-END

Revised | 1999/03/01

Category | Time

Importance | Optional

Alias | Toolkit

FormatF/C | A12/%-12s

Unit | LST

Recommend | -

Sample | 200:27:00.012°

Comment | LST at end of exposure (HH:MM:SS.SSS)
Description | Local Sidereal Time at the end of the exposure (HH:MM:SS.SSS).

DescriptionJ | FEHALTHD Local Sidereal Time (HMifffHEN), ZEZEHDHE I, BAMETE LK T ROEER,

-[ RECORD 133 ]

Keyword | LST-STR

Revised | 1999/03/01

Category | Time

Importance | Optional

Alias | Toolkit

FormatF/C | A12/%-12s

Unit | LST

Recommend | -

Sample | 200:23:00.012°

Comment | LST at start of exposure (HH:MM:SS.SSS)
Description | Local Sidereal Time at start of the exposure (HH:MM:SS.SSS).
DescriptionJ | #HHHIANRID Local Sidereal Time (MIGTHENF), ZEHBEHDHEIT., BA O LA FIA S Ny
DlE R,

-[ RECORD 134 ]

Keyword | M2-ANG1

Revised | 1999/09/28

Category | Telescope

Importance | Optional

Alias | FITS.SBR.M2-ANG1

FormatF/C | F20.3/%20.3f

Unit | arcsec

Recommend | -

Sample | 0.015

Comment | Theta X of the M2 (arcsec)

Description | X-direction Angle of the secondary mirror (arcsec).
Description | 2O X HAIDME (arcsec),
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10.1.

[ABC JEFARGEE (FEMISIAA). @ 27(27/44): M2-ANG2~ M2-TIP]

-[ RECORD 135 ]

BEARF—T—FK

Keyword | M2-ANG2

Revised | 1999/09/28

Category | Telescope

Importance | Optional

Alias | FITS.SBR.M2-ANG2

FormatF/C | F20.3/%20.3f

Unit | arcsec

Recommend | -

Sample | 0.026

Comment | Theta Y of the M2 (arcsec)
Description | Y-direction Angle of the secondary mirror (arcsec).
Description] | H2H DY HHDMAE (arcsec)

-[ RECORD 136 ]

Keyword | M2-ANG3

Revised | 2018/11/01

Category | Telescope

Importance | Optional

Alias | FITS.SBR.M2-ANG3

FormatF/C | F20.3/%20.3f

Unit | arcsec

Recommend | -

Sample | 0.026

Comment | Theta Z of the M2 (arcsec)
Description | Z-direction Angle of the secondary mirror (arcsec).
DescriptionJ | 228D Z AAIDMAE (arcsec)

-[ RECORD 137 ]

Keyword | M2-P0OS1

Revised | 1999/09/28

Category | Telescope

Importance | Optional

Alias | FITS.SBR.M2-P0OS1

FormatF/C | F20.3/7%20.3f

Unit | mm

Recommend | -

Sample | 5.123

Comment | X-Position of the M2 (mm)
Description | X-direction Position of the secondary mirror (mm).
DescriptionJ | B 2#DOXAMODALE (mm)

-[ RECORD 138 ]

Keyword | M2-P0S2

Revised | 1999/09/28

Category | Telescope

Importance | Optional

Alias | FITS.SBR.M2-P0S2

FormatF/C | F20.3/%20.3f

Unit | mm

Recommend | -

Sample | 0.023

Comment | Y-Position of the M2 (mm)
Description | Y-direction Position of the secondary mirror (mm).
DescriptionJ | E2HEDY HHDALE (mm)

-[ RECORD 139 ]

Keyword | M2-P0S3

Revised | 2018/11/01

Category | Telescope

Importance | Optional

Alias | FITS.SBR.M2-P0S3

FormatF/C | F20.3/%20.3f

Unit | mm

Recommend | -

Sample | 0.023

Comment | Z-Position of the M2 (mm)
Description | Z-direction Position of the secondary mirror (mm).
DescriptionJ | 2D z AHOAE (mm)

-[ RECORD 140 ]

Keyword | M2-TIP

Revised | 1998/12/10

Category | Telescope

Importance | Optional

Alias | FITS.SBR.M2-TIP

FormatF/C | A8/%-8s

Unit | -

Recommend | -

Sample | °OFF °

Comment | Tip/Tilt of the Secondary Mirror (ON/OFF)
Description | Tip-Tilt of the secondary mirror (ON/OFF).
Description] | £f 288D Tip-Tilt OHfE (ON/OFF)
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[ABC JEH AT (

-[ RECORD 141 ]

TIEHLEEED FITS ¥—7— K

FEMEIANT). & D 28(28/44): M2-TYPE~ N2XIS]

Keyword | M2-TYPE

Revised | 1998/12/10

Category | Telescope

Importance | Optional

Alias | FITS.SBR.M2-TYPE

FormatF/C | A8/%-8s

Unit | -

Recommend | -

Sample | ’0Opt °

Comment | Type of the Secondary Mirror (Opt/IR)

Description | Type of the Secondary Mirror (Opt/IR)

Description | 2 2 85D (0pt/IR)

-[ RECORD 142 ]

Keyword | MJD

Revised | 1998/12/10

Category | Time

Importance | Common

Alias | Toolkit

FormatF/C | F20.8/%20.8f

Unit | day

Recommend | -

Sample | 51137.01789537

Comment | Modified Julian Date at typical time

Description | Modified Julian Date at typical time during the exposure. MJD=JD-2400000.5 (JD:Julian Date)

DescriptionJ | #Hth@HBIKZIEZNZ BT 2MEIELY Y AH, MID & MID = Y 7 AH-2400000.5 & EHEINT
|

W5, THRRZR | 2 &0 &5 ITPGER S 5 2 I3 BIIESR IC & > TEE.
-[ RECORD 143 ]
Keyword | MJD-END
Revised | 1999/03/01
Category | Time
Importance | Optional
Alias | Toolkit
FormatF/C | F20.8/%20.8f
Unit | days
Recommend | -
Sample | 51137.01789537
Comment | Modified Julian Date at the end of exp.
Description | Modified Julian Date at the end of the exposure. MJD=JD-2400000.5 (JD:Julian Date)
Description] | @& TIFAIZEBITBEELY YV AH
-[ RECORD 144 ]
Keyword | MJD-STR
Revised | 1999/03/01
Category | Time
Importance | Optional
Alias | Toolkit
FormatF/C | F20.8/%20.8f
Unit | days
Recommend | -
Sample | 51137.01789537
Comment | Modified Julian Date of the start exp.
Description | Modified Julian Date at the start of the exposure. MJD=JD-2400000.5 (JD:Julian Date)
DescriptionJ | FTEHHMBRAIZBIFAEBELY Y AH
-[ RECORD 145 ]
Keyword | N2XIS
Revised | 1999/03/01
Category | weCs
Importance | Optional
Alias | Toolkit
FormatF/C | 120/%204
Unit | -
Recommend | 2
Sample | 2
Comment | Dimension of axes in 2nd WCS
Description | Dimension of the 2nd WCS
Descriptiond | AV v hOEFEWC STHRT 2 & EOMOE, &EH 2, FIZHHXE—-FTHVWLND,
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10.1. #HEAF—TU—F

[ABC EHAREEE (FEMGIAM). £ D 29(29/44): N2XIS1~ NAS-TSD]

-[ RECORD 146 ]

Keyword | N2XIS1

Revised | 1998/12/10

Category | WCs

Importance | Optional

Alias | Toolkit

FormatF/C | 120/%20d

Unit | pixel

Recommend | -

Sample | 1024

Comment | # of pixels/row for slit projection
Description | Number of pixels along the X axis of the slit projection.

Description] | AV Y FOHEFEEWC STl 5L &0 X il B 1) AROMEL, FIIHNE—RNTHVLNS,

-[ RECORD 147 ]

Keyword | N2XISs2

Revised | 1999/03/01

Category | weCs

Importance | Optional

Alias | Toolkit

FormatF/C | 120/%204

Unit | -

Recommend | -

Sample | 1024

Comment | # of scan lines for slit projection
Description | Number of pixels along the Y axis of the slit projection.

DescriptionJ | AV v hOFEHEWC STk d 5 & ED Y#li (528 AAOEER, FIcHNE—RTHVWSND,

—-[ RECORD 148 ]

Keyword | NAS-TAVE

Revised | 1999/03/01

Category | Environment

Importance | Optional

Alias | -

FormatF/C | F20.2/%20.2f

Unit | K

Recommend | -

Sample | 274.01

Comment | Averaged Temperature in Nas.enclosure(K)
Description | The average of the temperature (Kelvin) in the Nasmyth enclosure.

Descriptiond | FEHHDF A I ZAZENDOFEFMEE, FAIETILEY (K),
-[ RECORD 149 1]

Keyword | NAS-TMAX

Revised | 1999/03/01

Category | Environment

Importance | Optional

Alias | -

FormatF/C | F20.2/%20.2f

Unit | K

Recommend | -

Sample | 274.13

Comment | Max temperature in Nasmyth enclosure (K)
Description | Maximum temperature (Kelvin) in the Nasmyth enclosure.

DescriptionJ | #EHHDF A I ZABNOREIE, BAIXTILEY (K),
-[ RECORD 150 ]

Keyword | NAS-TMIN

Revised | 1999/03/01

Category | Environment

Importance | Optional

Alias | -

FormatF/C | F20.2/%20.2f

Unit | K

Recommend | -

Sample | 273.66

Comment | Min temperature in Nasmyth enclosure (K)
Description | Minimum temperature (Kelvin) in the Nasmyth enclosure.

DescriptionJ | #EHHDF A I ABHNORMIEE, HEAIXTLE Y (K),

-[ RECORD 151 ]

Keyword | NAS-TSD

Revised | 1999/03/01

Category | Environment

Importance | Optional

Alias | -

FormatF/C | F20.1/%20.1f

Unit | K

Recommend | -

Sample | 0.3

Comment | Standard Dev. of the Nas. room Temp. (XK)

Description | Standard Deviation of the temperature (Kelvin) in the Nasmyth elclosure.
Description] | BHHDF A I ABRNIZH ) BIREL(LOEHEf 2, BAIZTILEY K),
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10. TIEAYEEFED FITS ¥—7—FK

[ABC EFATEE (FEMIHIAN), Z D 30(30/44): NAXIS~ OBJECT]

-[ RECORD 152 ]

Keyword | NAXIS

Revised | 1999/03/01

Category | FITS

Importance | Common

Alias | Toolkit

FormatF/C | 120/%20d

Unit | -

Recommend | -

Sample | 2

Comment | # of axes in frame

Description | The value field shall contain a non-negative integer no greater than 999, representing the number of
| axis in an ordinary data array. A value of zero signifies that no data follow the header in the HDU
| (Header and Data Unit).

Description] | ZOF—"7— FOfHIX 999 %A M WIHADOEKTH Y, T—XEFIhOHOMERT, ZOMEH 0D
I

L&, FO FITS BHROHBIZT — ADBFMLEL RN & ERT,

-[ RECORD 153 ]

Keyword | NAXIS1

Revised | 1999/03/01

Category | FITS

Importance | Common

Alias | Toolkit

FormatF/C | 120/%20d

Unit | pixel

Recommend | -

Sample | 1024

Comment | # of pixels/row

Description | Number of pixels along the X axis (rows). If NAXIS is equal to O, there should not be any NAXISn
| keywords.

Description] | 7 — XELH DN 1 /DT — X BWHEEE KT, NAXIS % 0 DFi4A. NAXISn (ZIE—HJEdidk L TidZ s
| 720,

-[ RECORD 154 ]

Keyword | NAXIS2

Revised | 1999/03/01

Category | FITS

Importance | Common

Alias | Toolkit

FormatF/C | 120/%20d

Unit | -

Recommend | -

Sample | 1024

Comment | # of rows (also # of scan lines)

Description | Number of pixels along the Y axis (lines). If NAXIS is equal to O, there should not be any NAXISn
| keywords.

Description] | 7 — XELHIDH 2D T — X WHREE KT, NAXIS % 0 D¥f. NAXISn (ZIE—YIEddk L Tida s
| 720,

-[ RECORD 155 ]

Keyword | NAXIS3

Revised | 1999/03/01

Category | FITS

Importance | Optional

Alias | -

FormatF/C | I20/%20d

Unit | -

Recommend | -

Sample | 36

Comment | # of the 3rd axis

Description | Number of pixels along the Z (3rd) axis. If NAXIS is equal to O, there should not be any NAXISn
| keywords.

Description] | 7 —XELHIDH SHIA DT — X WHREAE KT, NAXIS #° 0 DA, NAXISn (ZIE—HJ5dik L Tidz s
| 7,

-[ RECORD 156 ]

Keyword | OBJECT

Revised | 1998/11/25

Category | Object

Importance | Common

Alias | FITS.#Inst.0BJECT

FormatF/C | A30/%-30s

Unit | -

Recommend | -

Sample | 23C120 °

Comment | Target Description

Description | Identification of object observed.

DescriptionJ | BUHPHRRIKDLFR. B E, A1
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10.1. #HEAF—TU—F

[ABC EHAREEE (FEHHIAM). £ 31(31/44): OBS-ALOC~ OUT-HEND)]

-[ RECORD 157 ]

TIHH, BHEEESREENIZD > THT — X OIEAARERD T, HEORNZ XA 2 BEN»DH 5,
ffil% "Observation" F7zi% "Standby",

Keyword | 0BS-ALOC

Revised | 2018/08/01

Category | Telescope

Importance | Common

Alias | FITS.#Inst.0BS-ALOC

FormatF/C | A12/%-12s

Unit | -

Recommend | -

Sample | ’OBSERVATION’

Comment | Allocation mode for Instrument

Description | The status of the allocation mode for Instrument. This keyword describes whether the instrument is
| in Observing or Stand-by mode. ("Observation" or "Standby")

Description] | B{MIEEDEL D AHPRE BIAPRECTEEEI VTV 2 DR TREENICH 5 2 DA %735
|
I

-[ RECORD 158 ]

Keyword | OBS-MOD

Revised | 2018/11/01

Category | Instrument

Importance | Common

Alias | FITS.#Inst.0BS-MOD

FormatF/C | A30/%-30s

Unit | -

Recommend | -

Sample | ’Imaging °’

Comment | Observation Mode

Description | Observation Mode of the data taken (Spectroscopy, Imaging, Imaging-Polarimetry, Spectro-Polarimetry,
| etc.) The value is defined by Instrument Developers following the regulation.

Descriptiond | 7 — XHUSHFOBIME—F Rk, 20, MXGRG. WD) Ml E 0 s, IR REER
| FEEDPEHRT B,

-[ RECORD 159 ]

Keyword | OBSERVAT

Revised | 1999/03/01

Category | Origin

Importance | Common

Alias | FITS.SBR.OBSERVAT

FormatF/C | A20/%-20s

Unit | -

Recommend | NAOJ

Sample | °NAQJ °

Comment | Observatory

Description | Observatory where the data was taken. Values must be ’NAQOJ ’ or ’Natl.Astr.Obs.Japan’.

Description | 7— X DG I N-BUAIFT4. *NAOT ° B\ &, *Natl.Astr.Obs.Japan’® 29 5,

-[ RECORD 160 ]

Keyword | OBSERVER

Revised | 1999/03/01

Category | Origin

Importance | Common

Alias | FITS.#Inst.0BSERVER
FormatF/C | A50/%-50s

Unit | -

Recommend | -

Sample | >G.KOSUGI, et al.’
Comment | Name(s) of observer(s)
Description | This keyword shows the name(s) of observer(s) who took the data.

Descriptiond | Y%7 — X ZEUF L 7-8UHIE (v —7),
-[ RECORD 161 ]

Keyword | OUT-HEND

Revised | 1999/03/01

Category | Environment

Importance | Optional

Alias | FITS.SBR.OUT-HUM

FormatF/C | F20.1/%20.1f

Unit | %

Recommend | -

Sample | 6.7

Comment | Outside humidity at exp. end (%)

Description | Humidity (%) measured outside of the dome/enclosure at the exposure end.
DescriptionJ | FEHHE THHZ N — LA/NBTHIE T NAZWE, BAIE =22 b (W),
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10. TIEAYEEFED FITS ¥—7—FK

[ABC JEFEARTEE (FEMISIAAT). £ @ 32(32/44): OUT-HSTR~ OUT-TEND]

-[ RECORD 162 ]

Keyword | OUT-HSTR

Revised | 1999/03/01

Category | Environment

Importance | Optional

Alias | FITS.SBR.OUT-HUM

FormatF/C | F20.1/%20.1f

Unit | %

Recommend | -

Sample | 5.5

Comment | Outside humidity at exp. start (%)
Description | Humidity (%) measured outside of the dome/enclosure at the exposure start.

DescriptionJ | ®&HBHIAIFIZ F— AANBTHIE S N2 E, BAIE -2 b W),

-[ RECORD 163 ]

Keyword | OUT-HUM

Revised | 1999/03/01

Category | Environment

Importance | Optional

Alias | FITS.SBR.OUT-HUM

FormatF/C | F20.1/%20.1f

Unit | %

Recommend | -

Sample | 156.3

Comment | Humidity measured outside of dome (%)
Description | Humidity () measured outside of the dome/enclosure.

DescriptionJ | F—2AMBTHIE I NAEE, RS-k ).
-[ RECORD 164 ]

Keyword | OUT-PEND

Revised | 1999/03/01

Category | Environment

Importance | Optional

Alias | FITS.SBR.OUT-PRS

FormatF/C | F20.2/%20.2f

Unit | hpa

Recommend | -

Sample | 623.12

Comment | Outside Atmos.press. at exp. end (hpa)
Description | Atmospheric pressure (hpa) outside of the dome/enclosure at the exposure end.

DescriptionJ | #H#& TIHZ F— AN THIE S N7z K+E. HAL1E hpa,
-[ RECORD 165 1]

Keyword | OUT-PRS

Revised | 1999/03/01

Category | Environment

Importance | Optional

Alias | FITS.SBR.OUT-PRS

FormatF/C | F20.2/%20.2f

Unit | hpa

Recommend | -

Sample | 621.45

Comment | Atmospheric pressure outside dome (hpa)
Description | Atmospheric pressure (hpa) outside of the dome/enclosure.

Description | F— AP THIESN-KE, AT hpa,
-[ RECORD 166 ]

Keyword | OUT-PSTR

Revised | 1999/03/01

Category | Environment

Importance | Optional

Alias | FITS.SBR.OUT-PRS

FormatF/C | F20.2/%20.2f

Unit | hpa

Recommend | -

Sample | 621.32

Comment | Outside Atmos.press. at exp. start (hpa)
Description | Atmospheric pressure (hpa) outside of the dome/enclosure at the exposure start.

DescriptionJ | #EHBHMARIGIZ N — AN THIE T Wz &E. HA11E hpa,
-[ RECORD 167 ]

Keyword | OUT-TEND

Revised | 1999/03/01

Category | Environment

Importance | Optional

Alias | FITS.SBR.OUT-TMP

FormatF/C | F20.2/%20.2f

Unit | K

Recommend | -

Sample | 274.01

Comment | Outside temperature at exp. end (K)

Description | Temperature (Kelvin) measured outside of the dome/enclosure at the exposure end.
DescriptionJ | H#E TIHZ F— AN THIE S Nz &, BALIETLE Y (K,
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10.1. #HEAF—TU—F

[ABC NEEAREEE (FEMZIAM). £ 33(33/44): OUT-TMP~ OUT-WND)]

-[ RECORD 168 ]

Keyword | OUT-TMP

Revised | 1999/03/01

Category | Environment

Importance | Optional

Alias | FITS.SBR.OUT-TMP

FormatF/C | F20.2/%20.2f

Unit | K

Recommend | -

Sample | 277.39

Comment | Temperature measured outside of dome (K)
Description | Temperature (Kelvin) measured outside of the dome/enclosure.

DescriptionJ | F—2ASMBTHIE S WK, BAIZTILE Y (K),

-[ RECORD 169 ]

Keyword | OUT-TSTR

Revised | 1999/03/01

Category | Environment

Importance | Optional

Alias | FITS.SBR.OUT-TMP

FormatF/C | F20.2/%20.2f

Unit | K

Recommend | -

Sample | 273.44

Comment | Outside temperature at exp. start (K)
Description | Temperature (Kelvin) measured outside of the dome/enclosure at the exposure start.

DescriptionJ | FEHIBAMARIZ N — LM CHIE & N7z &ilk. AL 7L E Y (K)o

-[ RECORD 170 ]

Keyword | OUT-WEND

Revised | 1999/03/01

Category | Environment

Importance | Optional

Alias | FITS.SBR.OUT-WND

FormatF/C | F20.2/%20.2f

Unit | m/s

Recommend | -

Sample | 11.24

Comment | Outside wind velocity at exp. end (m/s)
Description | Wind velocity (m/s) measured outside of the dome/enclosure at the exposure end.

DescriptionJ | #&H#& TIHZ F— AAMNBTHIE S N7z JH, HA71E m/s,

-[ RECORD 171 ]

Keyword | OUT-WMAX

Revised | 1999/03/01

Category | Environment

Importance | Optional

Alias | -

FormatF/C | F20.2/%20.2f

Unit | m/s

Recommend | -

Sample | 13.19

Comment | Max Outside wind vel. during exp. (m/s)
Description | Maximum wind velocity (m/s) measured outside of the dome/enclosure during the exposure.

DescriptionJ | &HHIZ F— AANBTHIE S N KEH, HA1IE m/s,
-[ RECORD 172 ]

Keyword | OUT-WMIN

Revised | 1999/03/01

Category | Environment

Importance | Optional

Alias | -

FormatF/C | F20.2/%20.2f

Unit | m/s

Recommend | -

Sample | 9.59

Comment | Min Outside wind vel. during exp. (m/s)
Description | Minimum wind velocity (m/s) measured outside of the dome/enclosure during the exposure.

DescriptionJ | FEHHIZ N — ASNBTHIE & M-/ NEGE, BT m/s,

-[ RECORD 173 ]

Keyword | OUT-WND

Revised | 1999/03/01

Category | Environment

Importance | Optional

Alias | FITS.SBR.OUT-WND

FormatF/C | F20.2/%20.2f

Unit | m/s

Recommend | -

Sample | 6.49

Comment | Wind velocity outside of dome (m/s)
Description | Wind velocity (m/s) measured outside of the dome/enclosure.
Description | FN—A/NPTHIE S N2 HE, HALIE m/s,
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10. TIEAYEEFED FITS ¥—7—FK

[ABC JEFEARTEE (FEMSHM). £ D 34(34/44): OUT-WSTR~ PCiiijjj]

-[ RECORD 174 ]

Keyword | OUT-WSTR

Revised | 1999/03/01

Category | Environment

Importance | Optional

Alias | FITS.SBR.OUT-WND

FormatF/C | F20.2/%20.2f

Unit | m/s

Recommend | -

Sample | 9.43

Comment | Outside wind velocity at exp. start(m/s)
Description | Wind velocity (m/s) measured outside of the dome/enclosure at the exposure start.

DescriptionJ | AR N — AN THIE & 7z BiH, BT m/s,
-[ RECORD 175 ]

Keyword | P20JP1

Revised | 1998/12/10

Category | WCS

Importance | Optional

Alias | -

FormatF/C | F20.1/%20.1f

Unit | -

Recommend | 0.0

Sample | 0.0

Comment | Projection type of the first axis

Description | Projection type of the X (1-st) axis for slit projection: fixed to 0.0

DescriptionJ | AV Y FOHEEIZDOWT, W DD DOEHEIETHELRDNTA—XD XGE L) #iAMOMHE, FIT5M
|

E-FCHHEIN5D,

-[ RECORD 176 ]

Keyword | P20JP2

Revised | 1998/12/10

Category | wCs

Importance | Optional

Alias | -

FormatF/C | F20.1/%20.1f

Unit | -

Recommend | 0.0

Sample | 0.0

Comment | Projection type of the second axis

Description | Projection type of the Y (2-nd) axis for slit projection: fixed to 0.0

DescriptionJ | AV Y FOHEIZDWVWT, W DDORHIETHELRD 3T A—XD YEE2) #iATOME, FITH%
|

E—-RNTHHI NG,

-[ RECORD 177 ]

Keyword | P2iiijjj

Revised | 1998/12/10

Category | wes

Importance | Optional

Alias | Toolkit

FormatF/C | F20.8/%20.8f

Unit | -

Recommend | -

Sample | 1.00000000

Comment | Pixel Coordinate translation matrix

Description | Pixel Coordinate translation matrix for spectroscopy: iii and jjj are the axis numbers, 001 or 002.

DescriptionJ | 7 — X OMHFEMHEMERRAD 5 EARHEELZ LD < DIZHW S N EEHITH], FIZHNE— NTHHAIH
|

-[ RECORD 178 ]

Keyword | PCiiijjj

Revised | 2018/08/01

Category | WCs

Importance | Imaging(*)

Alias | Toolkit

FormatF/C | F20.8/%20.8f

Unit | -

Recommend | -

Sample | 1.00000000

Comment | Pixel Coordinate translation matrix.

Description | Pixel Coordinate translation matrix: iii and jjj are the axis numbers, 001 or 002. (*)One of CDi_j and
| PCiiijjj must be present for imaging data.

Description] | 7 — X QOEFEEMEELRA S EAREERE D bR < DIZHW SN EHATH], (%) Il T — X DEé. CDi_j
I
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10.1. #HEAF—TU—F

[ABC EHEAREEE (FEMIAM). Z D 35(35/44): POL-ANGn~ PRD-RNG1]

-[ RECORD 179 ]

Keyword | POL-ANGn

Revised | 1999/03/01

Category | Polarimetry

Importance | Optional

Alias | -

FormatF/C | F20.2/%20.2f

Unit | degree

Recommend | -

Sample | 45.01

Comment | P.A. of n-th Polarizer (degree)

Description | Position Angle (degree) of the n-th Polarizer. The angle for the north is O degree, and increases for
|

eastwardrotation.
DescriptionJ | f@XE DXy FENAMESM, bAMEZOEE L, HEDIZWINT 5, HALIL degree,
-[ RECORD 180 ]

Keyword | POLARIZn

Revised | 1999/03/01

Category | Polarimetry

Importance | Polarimetry

Alias | -

FormatF/C | A30/%-30s

Unit | -

Recommend | -

Sample | ’Polarizer01’

Comment | Identifier of n-th Polarizer
Description | Name or identifier of n-th Polarizer.

Description) | nFHHODENETDAHTH S WX D,
-[ RECORD 181 ]

ST S, WAEA U E LRWEHE, BB 7253, L=V 22 ULEEETE, ZOHEOH
WA U 2B d % cop EOWENY 2 eV AiE R R T,

Keyword | PRD-MIN1
Revised | 1999/03/01
Category | Instrument
Importance | Optional
Alias | -
FormatF/C | I20/%204
Unit | pixel
Recommend | -
Sample |1
Comment | Start X pos. of partial readout (pix)
Description | If the CCD data is taken by partial readout, this keyword shows a start X-position of partial readout.
| The value presents a physical CCD pixel where a partial readout is started (greater than 0).
Description] | ¥AFiAH LT —XIZH\WT CCD EDFRAH UBHA X fiEERT, ZTIT X &Ik NAXISL #iZih
|
|

-[ RECORD 182 ]

S fill, oA UE U WK, BB 1 x5, L=V 72 LEGETE, ZOHEHDOE
WFERAH U2 BG T % ccD EOWRIM Y 7 eV AiE 2 KT,

Keyword | PRD-MIN2
Revised | 1999/03/01
Category | Instrument
Importance | Optional
Alias | -
FormatF/C | I20/%204
Unit | pixel
Recommend | -
Sample |1
Comment | Start pos Y of partial readout (pix)
Description | If the CCD data is taken by partial readout, this keyword shows a start Y-position of partial readout.
| The value presents a physical CCD pixel where a partial readout is started (greater than 0).
Description] | @Al LT —XIZHBWT cCD DAt UM Y MiE%Rd, ZIZT Y L& NAXIS2 Hilicih
|
I

-[ RECORD 183 ]

FAELDIRERT, €202 % U5aTh, ZOHEEOMIEEALL %275 ccD LOWEKY 7+
JVIE#%Z L T\W5, PRD-RNG1 = BIN-FCT1 * EFP-RNG1

Keyword | PRD-RNG1
Revised | 1999/03/01
Category | Instrument
Importance | Optional
Alias I -
FormatF/C | 120/%20d
Unit | pixel
Recommend | -
Sample | 2048
Comment | X Range of the partial readout (pix)
Description | If the data is taken by partial readout, this keyword shows a range of partial readout along a
| X-direction. The value is an actually CCD range being used for data. PRD-RNG1 = BIN-FCT1 * EFP-RNG1.
Descriptiond | #B/Fid i LT —XIZH\WT PRD-MINL (CCD LD dial UL X ALE) 725D NAXISL AHD
|
I
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10. TIEAYEEFED FITS ¥—7—FK

[ABC MEFATEE (FEAIRIAN ). Z D 36(36/44): PRD-RNG2~ RA]

-[ RECORD 184 ]

EAELDRERT, €= 7% LEGEATE, ZOHEHOMIZGEARLET 5 cCD LOYHKY 7 &
JVIE#%Z L T\W5, PRD-RNG2 = BIN-FCT2 * EFP-RNG2

Keyword | PRD-RNG2
Revised | 1999/03/01
Category | Instrument
Importance | Optional
Alias | -
FormatF/C | 120/%20d
Unit | pixel
Recommend | -
Sample | 1024
Comment | Y range of the partial readout (pix)
Description | If the data is taken by partial readout, this keyword shows a range of partial readout along a
| Y-direction. The value is an actually CCD range being used for data. PRD-RNG2 = BIN-FCT2 * EFP-RNG2.
Description] | ¥/ FiAl LT —KIZH\WT PRD-MIN2 (CCD LDifimaiath LB Y &) 55D NAXIS2 HED
|
I

-[ RECORD 185 ]

Keyword | PROJP1

Revised | 1998/12/10

Category | wWCs

Importance | Optional

Alias | -

FormatF/C | F20.1/%20.1f

Unit | -

Recommend | 0.0

Sample | 0.0

Comment | Projection type of the first axis

Description | Projection type of the X (1-st) axis: fixed to 0.0

DescriptionJ | JRJFTERMEIEEAED & FHEEAD WL DPORFEETHELIRD, NIA—XDOXCE 1) BAHOME, &
|

BTN IS5 TAN 24Tk 0.0

-[ RECORD 186 ]

Keyword | PROJP2

Revised | 1998/12/10

Category | wes

Importance | Optional

Alias | -

FormatF/C | F20.1/%20.1f

Unit | -

Recommend | 0.0

Sample | 0.0

Comment | Projection type of the second axis

Description | Projection type of the Y (2-nd) axis: fixed to 0.0

DescriptionJ | JEFTERIE MR & EHEEAND WL DDDOEFIETHEL 25, NI A—XD YEE 2) MiAFAOMHE, i
|

BN IG5 TAN Z# Tk 0.0
-[ RECORD 187 ]

Keyword | PROP-ID

Revised | 1998/11/25
Category | Origin

Importance | Common

Alias | FITS.#Inst.PROP-ID
FormatF/C | A8/%-8s

Unit | -

Recommend | -

Sample | 098003 °

Comment | Proposal ID
Description | Proposal ID of the observation.

DescriptionJ | %l 7' 0K —¥)L 1D,

-[ RECORD 188 ]
RA

Keyword |

Revised | 1998/12/14

Category | Object

Importance | Common

Alias | FITS.SBR.RA

FormatF/C | A12/%-12s

Unit | -

Recommend | -

Sample | 201:01:02.003°

Comment | RA of telescope pointing (HH:MM:SS.SSS)

Description | Right Ascension of telescope pointing. This value is based on an EQUINOX. Notice that this value does
| NOT show accurate field center of an instrument.

Description) | HE@EBHRMAMEDKZ T, S AUKXIEE EQUINOX Rl CTW\Wd, %7 LHBIHIZEEOHE L —
I

BT 5B,
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10.1. #HEAF—TU—F

[ABC EHAREEE (FEMRIAM). £ 37(37/44): RA2000~ RETPLATH]

-[ RECORD 189 ]

Keyword | RA2000

Revised | 1998/12/14

Category | Object

Importance | Common

Alias | Toolkit

FormatF/C | A12/%-12s

Unit | -

Recommend | -

Sample | 721:54:32.123°

Comment | RA(J2000) pointing (HH:MM:SS.SSS)

Description | Right Ascension of pointing based on J2000 equinox. If telescope control system is based on the J2000,
| this value is equals to the value of keyword RA. Notice that this value does NOT show accurate field
| center of the instrument.

DescriptionJ | #7#iJ 2 0 0 OZHELL 7- LSS MALE O 7%, 47 U HEREEOHE FL L —83 2 BEIXR,

-[ RECORD 190 ]

Keyword | RADECSYS (Obsolete: YES)

Revised | 2018/08/01

Category | Object

Importance | Common

Alias | Toolkit

FormatF/C | A8/%-8s

Unit | -

Recommend | FK5

Sample | >FK5 °

Comment | The equatorial coordinate system

Description | The equatorial coordinate system used at observatory. FK5 is the default system at SUBARU. (Obsolete,
| use RADESYS)

Descriptiond | X2 LI THWT 2 EMEER O, HIE(E, FK5, (IH, RADESYS %{H> Z &)

-[ RECORD 191 ]

Keyword | RADESYS

Revised | 2018/08/01

Category | Object

Importance | Common

Alias | Toolkit

FormatF/C | A8/%-8s

Unit | -

Recommend | FK5

Sample | ’FK5 °

Comment | The equatorial coordinate system

Description | The equatorial coordinate system used at observatory. FK5 is the default system at SUBARU.

Description] | 9 1E2EEFECHW T\ 5 E M BEIEROILLE, HELEHE, FKS,

-[ RECORD 192 ]

Keyword | RET-ANGn

Revised | 1998/12/14

Category | Polarimetry

Importance | Polarimetry

Alias I -

FormatF/C | F20.2/%20.2f

Unit | degree

Recommend | -

Sample | 30.12

Comment | P.A. of n-th Retarder Plate (degree)

Description | Position angle of n-th Retarder Plate

DescriptionJ | n#&HODKERDMEIELSM, Hifild degree,

-[ RECORD 193 ]

Keyword | RETPLATn

Revised | 1998/11/25

Category | Polarimetry

Importance | Polarimetry

Alias | -

FormatF/C | A30/%-30s

Unit | -

Recommend | -

Sample | ’Retarder01’

Comment | Identifier of n-th Retarder Plate

Description | Name or identifier of n-th Retarder Plate for Polarimetory

Description) | n#FHHODEERDANH S \WNEID,
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10. TIEAYEEFED FITS ¥—7—FK

[ABC NEFATEE (GEHIAN ). Z D 38(38/44): SECZ~ SIMPLE]

-[ RECORD 194 ]
SEC

Keyword |

Revised | 1998/12/14

Category | Time

Importance | Optional

Alias | FITS.SBR.SECZ

FormatF/C | F20.3/%20.3f

Unit | -

Recommend | -

Sample | 1.026

Comment | SEC(Zenith Distance) at typical time

Description | A secant of zenith distance at typical time of exposure. A middle time of the exposure is recommended.

DescriptionJ | FEHHOMEN sec Zz CRIEMHMiO LY V), BHBIB LK T ORRERZNIZB I 2%, ZEBEH Y
|

L —LDBEIIE. BAOBZ S B OBHE T ORI BT 2MEAEE L,
-[ RECORD 195 ]

Keyword | SECZ-END

Revised | 1998/11/24

Category | Time

Importance | Optional

Alias | FITS.SBR.SECZ

FormatF/C | F20.3/%20.3f

Unit | -

Recommend | -

Sample | 1.027

Comment | SEC(Zenith Distance) at exposure end
Description | A secant of zenith distance at exposure end time.

Description] | #EHKTHD sec 2 (RIEEHOLH Y M), LEEH T L —LD5EIE, kB RKTRO sec Z,

-[ RECORD 196 ]

Keyword | SECZ-STR

Revised | 1998/11/24

Category | Time

Importance | Optional

Alias | FITS.SBR.SECZ

FormatF/C | F20.3/%20.3f

Unit | -

Recommend | -

Sample | 1.025

Comment | SEC(Zenith Distance) at exposure start
Description | A secant of zenith distance at exposure start time.

DescriptionJ | FHFAMAIND sec z (RKIEHMOLI Y M), ZEZ LT LV — 105, BYIOBELFBRD sec Z,
-[ RECORD 197 ]

Keyword | SEEING

Revised | 1998/12/14

Category | Environment

Importance | Optional

Alias | FITS.SBR.SEEING

FormatF/C | F20.2/%20.2f

Unit | arcsec

Recommend | -

Sample | 0.34

Comment | StarSize FWHM at telescope focus(arcsec)
Description | FWHM of the star size at telescope focus. It’ll be measured with autoguider. Unit is arcsec.

Descriptiond | L@EHEAICH I 2 2M/O FUHM, A — M4 X—2HWTHIEE NS, HALlE arcsec,

-[ RECORD 198 ]

Keyword | SIMPLE

Revised | 1998/11/25

Category | FITS

Importance | Common

Alias | Toolkit

FormatF/C | BOOLEAN/BOOLEAN

Unit | -

Recommend | T

Sample | T

Comment | Standard FITS format

Description | SIMPLE must be equal to T to conform to FITS. This keyword should be appeared at the top of the HDU.
Descriptiond | 7 7 1)U FITS OFFNIZHER L TOWIIEMEE T & 55, TIXAZE@ETIIHBT T & LATERS
B, 7

| FA=<Y A~y X—HDRIIT RIS R0,
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[ABC MEFAEEE (FEIHIAN), £ 39(39/44): SLIT~ SLT-PEND]

-[ RECORD 199 ]
SLI

Keyword |

Revised | 1998/12/10

Category | Spectroscopy

Importance | Spectroscopy

Alias | -

FormatF/C | A20/%-20s

Unit | -

Recommend | -

Sample | ’Longslit03’

Comment | Identifier of the entrance slit used
Description | Identifier (Name, etc.) of the entrance slit used.

DescriptionJ | fFHLTW3 2 Y v b DA

-[ RECORD 200 ]

Keyword | SLT-LEN

Revised | 1998/12/14

Category | Spectroscopy

Importance | Spectroscopy

Alias | -

FormatF/C | F20.3/%20.3f

Unit | arcsec

Recommend | -

Sample | 65.255

Comment | Length of the slit used (arcsec)
Description | Length of the slit used. (arcsec)

DescriptionJ | AV v M& RERENZHKH L7zL EDAEMNAES (arcsec)

-[ RECORD 201 ]

Keyword | SLT-0BJP

Revised | 1998/12/14

Category | Spectroscopy

Importance | Optional

Alias I -

FormatF/C | F20.3/%20.3f

Unit | arcsec

Recommend | -

Sample | 30.254

Comment | Object position on the slit (arcsec)
Description | Object’s position on the slit (arcsec). The zero point is defined for each instrument.

Descriptiond | AV v b EORKDAE (A v MIB -7 A, FAIRBHIZE Z L IZED D,
-[ RECORD 202 ]

Keyword | SLT-PA

Revised | 1998/12/14

Category | Spectroscopy

Importance | Spectroscopy

Alias | -

FormatF/C | F20.1/%20.1f

Unit | degree

Recommend | -

Sample | 33.3

Comment | Slit Position Angle (degree)

Description | Typical position angle of the slit during exposure (degree). O degree for the north, and increased
|

for the east direction.

Description] | #&HiHDZY v M OMBINAIESM, bZ 0L U, REDIZ>METRIND,

-[ RECORD 203 ]

Keyword | SLT-PEND

Revised | 1998/12/14

Category | Spectroscopy

Importance | Optional

Alias | -

FormatF/C | F20.1/%20.1f

Unit | degree

Recommend | -

Sample | 32.2

Comment | Slit PA at exposure end (degree)

Description | Position angle of the slit at the end of exposure (degree). The method of defining the angle is the
| same with ’SLT-PA’.

DescriptionJ | B THFDZY v M DALESM, fHEDOEHRIL SLT-PA’ IZH U,
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[ABC EFEAREEE (FEMRIAM). £ D 40(40/44): SLT-PSTR~ SLTCPIX1]

-[ RECORD 204 ]

Keyword | SLT-PSTR

Revised | 1998/12/14

Category | Spectroscopy

Importance | Optional

Alias | -

FormatF/C | F20.1/%20.1f

Unit | degree

Recommend | -

Sample | 34.4

Comment | Slit PA at exposure start (degree)

Description | Position angle of the slit at the start of exposure (degree). The method of defining the angle is
|

the same with ’SLT-PA’.
DescriptionJ | #HBHIRIFD XY v DB, MHEOERIL SLT-PA’ IZ[H U,

-[ RECORD 205 ]

Keyword | SLT-WID

Revised | 1998/12/14

Category | Spectroscopy

Importance | Spectroscopy

Alias | -

FormatF/C | F20.3/%20.3f

Unit | arcsec

Recommend | -

Sample | 0.155

Comment | Width of the slit used (arcsec)
Description | Width of the slit used. (arcsec)

DescriptionJ | RERMIZEF UKD XY v M (arcsec)

-[ RECORD 206 ]

Keyword | SLTC-DEC

Revised | 1998/12/10

Category | Spectroscopy

Importance | Optional

Alias | -

FormatF/C | F20.5/%20.5f

Unit | degree

Recommend | -

Sample | 188.73662

Comment | slit center DEC at the EQUINOX (degree)
Description | DEC corresponding to slit center described by the EQUINOX (degree)

DescriptionJ | EQUINOX TRINDHMTORAY v hHULDFRHE

-[ RECORD 207 ]

Keyword | SLTC-RA

Revised | 1998/12/10

Category | Spectroscopy

Importance | Optional

Alias I -

FormatF/C | F20.5/%20.5f

Unit | degree

Recommend | -

Sample | -12.58243

Comment | slit center RA at the EQUINOX (degree)
Description | RA corresponding to slit center described by the EQUINOX (degree).

DescriptionJ | EQUINOX TRINBFMTOAY v MHUILDI KR

-[ RECORD 208 ]

Keyword | SLTCPIX1

Revised | 1998/12/14

Category | Spectroscopy

Importance | Spectroscopy

Alias | -

FormatF/C | F20.1/%20.1f

Unit | pixel

Recommend | -

Sample | 512.5

Comment | Slit center projected on detector(pixel)

Description | Slit center projected on detector at WAVELENGTH for the axis 1 (pixel)
DescriptionJ | MRi#s LTOD WAVELEN ([ZH 725 EEAY v MMIHY T 24608, & 1OV T,
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[ABC NEEEAEEE (FEMIBIHAAT), 2D 41(41/44): SLTCPIX2~ TIMESYS]

-[ RECORD 209 ]

Keyword | SLTCPIX2

Revised | 1998/12/14

Category | Spectroscopy

Importance | Spectroscopy

Alias | -

FormatF/C | F20.1/%20.1f

Unit | pixel

Recommend | -

Sample | 512.5

Comment | Slit center projected on detector(pixel)
Description | Slit center projected on detector at WAVELENGTH for the axis 2 (pixel)

DescriptionJ | #R#F L TD WAVELEN (ZH 722 RE AV v MHLNMIMHE T S00#E, 82612 DO0VWT,
-[ RECORD 210 ]

Keyword | SV-PRB

Revised | 1999/09/28

Category | Telescope

Importance | Optional

Alias | FITS.SBR.SV_PRB

FormatF/C | F20.3/%20.3f

Unit | mm

Recommend | -

Sample | 10.598

Comment | SV Probe position (mm)

Description | This keyword shows the (radius) position of slit viewer’s probe. The value of O corresponds to center
| of optical axis and unit is in mm.

DescriptionJ | Slit Viewer Probe DfiiEl (BREAMKD) %25k d 5, FAUELHH LTS 0 BALIE mm, S1it Viewer
I

@ probe DALEIX 1 IRTTTRI NG,

-[ RECORD 211 ]

Keyword | TELESCOP

Revised | 1998/12/14

Category | Origin

Importance | Common

Alias | FITS.SBR.TELESCOP

FormatF/C | A30/%-30s

Unit | -

Recommend | -

Sample | ’Subaru ’

Comment | Telescope/System which Inst. is attached

Description | Possible values: Subaru / Hilo Software Simulator / Hilo Optical Simulator / Mitaka Software Simulator
| / Mitaka Optical Simulator

DescriptionJ | 7 — XYM X N7z Hiwdi- & AT L%, Subaru / Hilo Software Simulator / Hilo Optical Simulator / Mitaka
|

Software Simulator / Mitaka Optical Simulator DWI N ZHiHT 3,
-[ RECORD 212 ]

Keyword | TELFOCUS

Revised | 2018/08/01

Category | Telescope

Importance | Common

Alias | FITS.SBR.TELFOCUS

FormatF/C | A30/%-30s

Unit | -

Recommend | -

Sample | ?CASSEGRAIN’

Comment | Focus where a beam is reachable

Description | Focus where a beam is reached. Possible values: COUDE, CS_OPT, CS_IR, NS_OPT, NS_IR, CS_IR, P_OPT,
| P_IR, P_OPT2, Prime

DescriptionJ | RIKHSDAAEDHEMTEET B h %5k, LY 551X COUDE, CS_OPT, CS_IR, NS_OPT, NS_IR, P_OPT, P_IR,
|

P_OPT2, Prime, FOC-POS X[t d 23 Z & T, EEIZHVEVWTWENE2F v 7 TE S,
-[ RECORD 213 ]

Keyword | TIMESYS

Revised | 1998/12/14

Category | Time

Importance | Common

Alias | Toolkit

FormatF/C | A8/%-8s

Unit | -

Recommend | UTC

Sample | °UTC °

Comment | Time System used in the header
Description | Explicit time scale specification of the Telescope. UTC is default/defined time system for SUBARU.
Description] | WZRDILHE, 3135 Eis CIIBEENM. "UTC 7,
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[ABC JEFEARTEE (FEMSIHMT). £ D 42(42/44): TRAN-END~ UT-STR]

-[ RECORD 214 ]

Keyword | TRAN-END

Revised | 1998/12/14

Category | Environment

Importance | Optional

Alias | FITS.SBR.TRANSP

FormatF/C | F20.3/%20.3f

Unit | -

Recommend | -

Sample | 0.875

Comment | Sky transparency at the end of exposure
Description | Sky transparency at the end of exposure

DescriptionJ | & Hi#& T IO KKEHRA,

-[ RECORD 215 ]

Keyword | TRAN-STR

Revised | 1998/12/14

Category | Environment

Importance | Optional

Alias | FITS.SBR.TRANSP

FormatF/C | F20.3/7%20.3f

Unit | -

Recommend | -

Sample | 0.875

Comment | Sky transparency at beginning of exp.
Description | Sky transparency at the beginning of the exposure.

Description | AU D KKIBHRHE,

-[ RECORD 216 ]

Keyword | TRANSP

Revised | 1998/12/14
Category | Environment
Importance | Optional

Alias | FITS.SBR.TRANSP
FormatF/C | F20.3/%20.3f
Unit | -

Recommend | -

Sample | 0.875

Comment | Sky transparency
Description | Sky transparency

DescriptionJ | i OHBILRIFLIZ B 1) 5 KKEEE,
-[ RECORD 217 ]

Keyword | UT

Revised | 1998/12/10

Category | Time

Importance | Common

Alias | Toolkit

FormatF/C | A12/%-12s

Unit | UTC

Recommend | -

Sample | 700:25:36.160°

Comment | HH:MM:S8S.SSS typical UTC at exposure
Description | UTC at typical time (for example, middle) of exposure (format HH:MM:SS.SSS).

Description] | BN &NRKT 2 (BIAIXHMH) KLDOUTC, BAUL HH:MM:SS.SSS

-[ RECORD 218 ]

Keyword | UT-END

Revised | 1998/12/10

Category | Time

Importance | Optional

Alias | Toolkit

FormatF/C | A12/%-12s

Unit | UTC

Recommend | -

Sample | 200:25:37.660°

Comment | HH:MM:SS.SSS UT at end of the exposure
Description | Coordinated Universal Time at the end of the exposure (HH:MM:SS.SSS).

DescriptionJ | ##& TIFHIZH 1T 5 UTC

-[ RECORD 219 ]

Keyword | UT-STR

Revised | 1998/12/10

Category | Time

Importance | Optional

Alias | Toolkit

FormatF/C | A12/%-12s

Unit | UTC

Recommend | -

Sample | 200:25:34.660°

Comment | HH:MM:SS.SSS UTC at start exposure time
Description | Coordinated Universal Time at start of the exposure (HH:MM:SS.SSS).
DescriptionJ | #&HBAMRIGLIIZH1T 5 UTC
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[ABC EFEAREEE (FEMRIAN). £ D 43(43/44): UT1-UTC~ WEATHER]

-[ RECORD 220 ]

Keyword | UT1-UTC

Revised | 1998/12/14

Category | Time

Importance | Optional

Alias | FITS.SBR.UT1-UTC

FormatF/C | F20.5/7%20.5f

Unit | sec

Recommend | -

Sample | 0.43893

Comment | difference between UT1 and UTC

Description | Difference between UT1 and UTC. This value is used for calculating LST.

DescriptionJ | UT1 & UTC M7, LST DFtFEIICHWSN 5,

-[ RECORD 221 ]

Keyword | WAV-MAX

Revised | 1998/12/14

Category | Spectroscopy

Importance | Spectroscopy

Alias | -

FormatF/C | F20.4/%20.4f

Unit | nm

Recommend | -

Sample | 6522.1234

Comment | Longest wavelen. focused on detector (nm)

Description | Longest wavelength focused on the detecrtor (mm).

DescriptionJ | MiHEHIE > T2 E DR KMHE,

-[ RECORD 222 ]

Keyword | WAV-MIN

Revised | 1998/12/14

Category | Spectroscopy

Importance | Spectroscopy

Alias | -

FormatF/C | F20.4/7%20.4f

Unit | nm

Recommend | -

Sample | 6585.5432

Comment | Shortest wavelen.focused on detector(nm)

Description | Shortest wavelength focused on the detecrtor (mm).

Description] | MHFRIZE - TV B IEEDIME,

-[ RECORD 223 ]

Keyword | WAVELEN

Revised | 1998/12/10

Category | Spectroscopy

Importance | Spectroscopy

Alias | -

FormatF/C | F20.4/%20.4f

Unit | nm

Recommend | -

Sample | 655.3278

Comment | Wavelength at detector center (nm)

Description | Central wavelength of focused on the detector (am).

DescriptionJ | BlllINiz7 — X DplEE

-[ RECORD 224 ]

Keyword | WCS-ORIG

Revised | 1998/12/10

Category | wCs

Importance | Imaging

Alias | Toolkit

FormatF/C | A20/%-20s

Unit | -

Recommend | -

Sample | ’SUBARU Toolkit’

Comment | Origin of the WCS value

Description | Origin of the World coordinate values. Specify ’SUBARU Toolkit’ if it’s calculated using toolkit.

DescriptionJ | WCS /ST A —X DML, TIXDHEEHY —NFv %L 7SS, PSUBARU Toolkit’ & WS EAA
| %,

-[ RECORD 225 ]

Keyword | WEATHER

Revised | 2018/09/01

Category | Environment

Importance | Optional

Alias | FITS.SBR.WEATHER

FormatF/C | A30/%-30s

Unit | -

Recommend | -

Sample | Fine °

Comment | Weather condition

Description | Weather condition. Clear/Fine/nnJCLOUD...?7

DescriptionJ | K&, Clear/Fine/nn%CLOUD... 2EWH 5,
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[ABC NIEEEAEEE (FEMIZIIANT). = D 44(44/44): ZD~ ZDSTR]

-[ RECORD 226 ]

Keyword | ZD

Revised | 1998/11/24

Category | Time

Importance | Optional

Alias | FITS.SBR.ZD

FormatF/C | F20.5/%20.5f

Unit | degree

Recommend | -

Sample | 12.34567

Comment | Zenith Distance at typical time (degree)

Description | Zenith Distance at typical time in exposure (degree). A middle time of the exposure is recommended.

DescriptionJ | & MLEIR L KIERME, G LK T ORMNZICH T 2 XIEHM 2, 2HEEZEL 7V — L0854
I

IZid, RADTE LG & B OFE A T ORISR B 1) 2 RIEFEMESE E LW,

-[ RECORD 227 ]

Keyword | ZD-END

Revised | 1998/11/25

Category | Time

Importance | Optional

Alias | FITS.SBR.ZD

FormatF/C | F20.5/%20.5f

Unit | degree

Recommend | -

Sample | 12.34577

Comment | Zenith Distance at exposure end (degree)
Description | Zenith Distance at the exposure end time (degree).

DescriptionJ | & T RO XKIENRE, Z2HEEL 7 LV —L05EE, REOE LT RO KTEIEHE,

-[ RECORD 228 ]

Keyword | ZD-STR

Revised | 1999/03/01

Category | Time

Importance | Optional

Alias | FITS.SBR.ZD

FormatF/C | F20.5/%20.5f

Unit | degree

Recommend | -

Sample | 12.34557

Comment | Zenith Distance at exp. start (degree)

Description | Zenith Distance at the exposure start time (degree).
DescriptionJ | FEHFAMAKRO RKIEERE, £EZH 7 L — L0854, Bt O HBHLE X 72 K0 KIEEREE,
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10.1.3 FIE2EEE FITS 7 — 9 D#EiEE FITS ¥—7— K& DEfR
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EFP-MINL

X 6: TIXA5EEEE FITS T— XD 74—y heFNoZ2iddT 53— 7 — MM & OFF%

10.2 EEBEBF—7—FK

BIHEREFRAG X —7 — Fld, H2 XF2EDoNALEEID & U, R 6 X¥F2RKER
FEMNERL THAT D, TOBEWRERR D Nl SRITHKE > 725l TIT 5, 2B
F—U— FOFMIENT A BHEIFTD Web ¥ b

https://www.naoj.org/Observing/fits/ja/header/inst_keywords/
M5 7z EN D ZEED Web R — VIZEREERHIA BRI TV,

d

S

af

Mge&R (1/2)

Abbreviation Meaning Category
END END Action
MID MIDdle Action
STR STaRt Action
HUM HUMidity Environment
PRS PReSsure Environment
TMP TeMPerature Environment
WND i Environment
BIN BINning Image
PRD Partly Read Out Image
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EE (2/2)

Abbreviation

Meaning

Adaptive Optics
APerTure
DETector

iLTer
PIXel
PiXel
RETarder
SLiT

ANéle

AVErage

CENter

DIRection
DISPersion

FaCTor

LENgth

MAXimum

MEDian

MINimum

MODe

Position Angle
RESolution

RaNGe

Standard Deviation
SPaCial/SPaCe

SPeeD

SiZe

TYPe

VALue

WAVelength

WIDth

Atmospheric Dispersion Corrector
Absolute Encoder
AutoGuider

AIR Mass

AZimuth
CALibration source
CaSsegrain focus
DEClination

DOMe / enclosure
ELevation

Electric Terminal BoX
telescope FOCus
Field Viewer
Incremental Encoder
IMage Rotator
INstrumental Rotator
Secondary Mirror
Tertiary Mirror
NaSmith focus
Primary Focus
Primary Mirror
Primary Mirror Actuator
POSition

PRoBe

Right Ascension
SECant of Zenith distance
TELescope

Tip/Tilt

Zenith Distance

Hawaii Standard Time
Julian Date )
Local Sidereal Time
Modified_Julian Date
Universal Time

Category

Instrument

Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument .
Statistics/Unit

Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope

Time

Time

Time

Time

Time



10.3. Fa—@lHlF—7—F

10.3 Fa1—-&RF—7—FK

Fa—HERDDITHNONDEF—T — FAERINT WD, RHOFEZINT A
BUAIFT D Web H A b
https://www.naoj.org/Observing/fits/ja/header/queue_keywords/

EZEDI &,

10.4 FITS ~v 5§

FBIPEEE D FITS ~ v ZHlFE AT A BLHIFTD Web ¥ k
https://www. naOJ org/Dbserv1ng/f1ts/ja/header/inst keywords/
o7 &N KL an%b«—yéﬁﬁétho:: 3 H A 72 & U C HSC D
~Ny Bl DT B, $IEDHEEE FITS $ifa L L RAEL TAL LHIKENTH S 5,

@ HSC
https://www.naoj.org/0Observing/Instruments/HSC/fits.html

1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890

SIMPLE = T / conforms to FITS standard

BITPIX = 16 / array data type

NAXIS = 2 / number of array dimensions

NAXIS1 = 2144 / length of data axis 1

NAXIS2 = 4241 / length of data axis 2

EXTEND = F / FITS dataset may contain extensions

BUNIT = ’ADU ’ Unit of original pixel value

BSCALE = 1.00000000 / Default scaling factor

BZERO = 32768.00000000 / Offset data range to that of unsigned short
BLANK = -32768 / Value used for NULL pixels

TIMESYS = *UTC ’
DATE-0BS= ’2018-04-24’

Time System used in the header
[UTC] Observation start date (yyyy-mm-dd)

UT-STR = ’07:59:23.053° HH:MM:SS.S UTC at the start exposure time
HST-STR = ’21:59:23.053° HH:MM:SS.S HST at the beginning of exp.
LST-STR = ’11:46:41.118° HH:MM:SS.SSS LST at the beginning of exposure
MJID-STR = 58232.33290571 / [d] Mod.Julian Date at the start of exposure
UT = ’07:59:23.082° HH:MM:SS.S typical UTC at the exposure

HST = 721:59:23.082° HH:MM:SS.S Typical HST at exposure

LST = 211:46:41.148° HH:MM:SS.SSS Typical LST at exposure

MJD = 58232.33290605 / [d] Mod. Julian Date at typical time

UT-END = ’07:59:54.806’ HH:MM:SS.S UTC at the end of the exposure
HST-END = ’21:59:54.806’ HH:MM:8S.S HST at the end of exposure

LST-END = °11:47:12.958’ HH:MM:SS.SSS LST at the end of exposure
MJD-END = 58232.33327322 [d] Mod.Julian Date at the end of exposure
ZD-STR = 17.93360 [degree] Zenith Distance at exposure start tim
ZD-END = 17.94613 [degree] Zenith Distance at exposure end time
SECZ-STR= 1.051 / SEC(Zenith Distance) at exposure start time
SECZ-END= 1.051 / SEC(Zenith Distance) at exposure end time
ATRMASS = 1.051 / Average airmass during exposure

AZIMUTH = 185.56174 / [degree] Azimuth of tel-pointing. 0:S->90:W
ALTITUDE= 72.06640 [degree] Altitude ang. of telescope pointing

PROP-ID = ’018406 °
OBSERVER= ’Terai, Takagi’

Proposal ID
Names of the Observers

FRAMEID = *HSCA14737600’ Image sequential number in archive

EXP-ID = ’HSCE00147376’ ID of exposure (shot) for this data
DATASET = ’NODATA ° ID of dataset this data were taken

0BS-MOD = ’IMAG ’ Observation Mode

AN N S N Y e S O N N N N N N YN

0OBS-ALOC= ’0Observation’ Allocation Mode
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DATA-TYP= ’0BJECT °’ Characteristics of this data

OBJECT = ’SSP-Wide’ Object

RA = ’11:38:52.855° Right ascension of telescope pointing

DEC = ’+02:04:30.02° Declination of telescope pointing

RA2000 = ’11:38:52.855’ Right ascension of telescope pointing (J2000)
DEC2000 = ’+02:04:30.02° Declination of telescope pointing (J2000)
RADESYS = ’FK5 ’ The equatorial coordinate system

EQUINOX = 2000.0 / [y] Equinox

CTYPE1 = ’RA---TAN’ Pixel coordinate system

CRPIX1 = -5343.5 [pixel] Reference pixel in x

CRVAL1 = 174.72022917 / Physical value of the reference pixel in x
CUNIT1 = ’degree °’ Units used in both CRVAL1 and CD matrix
CTYPE2 = ’DEC--TAN’ Pixel coordinate system

CRPIX2 = 4128.5 [pixel] Reference pixel in y

CRVAL2 = 2.07500556 / Physical value of the reference pixel in y
CUNIT2 = ’degree °’ Units used in both CRVAL2 and CD matrix
Cbi_1 = 0.00000000 / Pixel Coordinate transformation matrix
Cb1_2 = -0.00004722 / Pixel Coordinate transformation matrix
CDh2_1 = 0.00004722 / Pixel Coordinate transformation matrix
Cb2_2 = 0.00000000 / Pixel Coordinate transformation matrix
LONPOLE = 180.0 / [degree] The North Pole of standard system

WCS-O0RIG= ’Rough estimation’
OBSERVAT= ’NAOJ ’
TELESCOP= ’Subaru ’
FOC-POS = ’PRIME ’
TELFOCUS= ’P_0PT2

Origin/quality of the WCS values
Observatory

Telescope name

Position of the instrument focus unit
The Focus where beam reaches

N N N N N e N N e T N N N N e Y

FOC-VAL = 3.470 [mm] Encoder value of the focus unit
FILTERO1= ’HSC-z ’ Filter barcode

EXPTIME = 30.00 [sec] Exposure time

INSTRUME= ’Hyper Suprime-Cam’ Name of instrument

DETECTOR= ’notSet ’ Name of the detector/CCD

DET-ID = 73 / Sequential number assigned for the entire CCDs
DET-TMP = -100.81 [degC] CCD Temperature value

DET-TMED= 0.00 [Kelvin] Median of the detector temperature
DET-TMIN= 0.00 [Kelvin] Minimum of the detector temperature
DET-TMAX= 0.00 [Kelvin] Maximum of the detector temperature
GAIN = 0.000 / [electron/ADU] AD conversion factor
BIN-FCT1= 1 / Binning factor of axis 1

BIN-FCT2= 1 / Binning factor of axis 2

DET-VER = ’notSet °’ Version of the detector control command
INS-VER = ’notSet Version of the instrument C(hard/soft)

WEATHER = ’Fine ’ Weather condition

SEEING = 0.00 / [arcsec] FWHM of the star at telescope focus
ADC-TYPE= ’LINK ’ ADC state

ADC-STR = 0.000 [degree] ADC pos. ang. at the start of exposur
ADC-END = 0.000 [degree] ADC pos. ang. at the end of exposure
INR-STR = 5.256 [degree] Inst. rotator angle at start

INR-END = 5.659 [degree] Inst. rotator angle at end

DOM-WND = 0.10 / [m/s] Wind speed in the dome/enclosure
OUT-WND = 2.20 [m/s] Wind speed outside dome/enclosure
DOM-TMP = 278.85 [Kelvin] Atm. temp. in the dome/enclosure
QUT-TMP = 276.35 [Kelvin] Atm. temp. outside the dome/encl.
DOM-HUM = 22.9 / [/] Humidity in the dome

OUT-HUM = 20.7 [%.] Humidity outside the dome/encl.

DOM-PRS = 622.40 [hPa] Atm. pressure in the dome

OUT-PRS = 622.40 [hPa] Atm. press. outside the dome/encl.
INST-PA = 0.000 [degree] Position Angle of the Instrument Flang
M2-P0S1 = -2.710 [mm] Stewart Platform x-value

M2-P0S2 = -4.643 [mm] Stewart Platform y-value
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M2-P0S3 = 5.014 / [mm] Stewart Platform z-value

M2-ANG1 = 1.000 / [arcmin] Stewart Platform x-rotation angle
M2-ANG2 = 2.500 / [arcmin] Stewart Platform y-rotation angle
M2-ANG3 = 0.000 / [arcmin] Stewart Platform z-rotation angle
MOON-ILL= 0.661 / Moon illumination at exposure start
MOON-SEP= 32.355 / [degree] Moon seperation at exposure start
MOON-EL = 59.292 / [degree] Moon Elevation at exposure start
0B-ID = ’Chunk23_z1’ / Que: Observing Block ID

0B-COUNT= 1 / Que: Number of observing block repetition
PROP-PI = ’Satoshi Miyazaki’ / Que: Name of proposal PI

REQ-FWHM= 1.100 / [arcsec] Que: Requested seeing size
REQ-TRAN= 0.700 / Que: Requested transparency

REQ-MPHA= ’dark+gray’ / Que: Requested Moon phase

REQ-MSEP= 30.000 / [degree] Que: Requested Moon seperation
RAWPIREQ= F / Que: PI Requirements Met

RAWSUBQA= ’Pending ’ / Que: Subaru Quality Assessment

L N
COMMENT -----———————— PARAMETERS FOR HYPER SUPRIME_CAM -----———-----
COMMENT === === oo o o o o
T_HEDVER= ’116 CCDs for Summit4’ / 2014/03/06 Updated by Utsumi, Y.
T_CFGFIL= ’20160330.cfg’ / Configuration for formatting FITS data

T_UFNAME= ’/raid/S18A/20180423/0bject068_0_00.fits’ / Original filename

T_NFRAME= 112 / Number of total frames

T_BEEID = 0 / ID for BEE used for CCD readout

T_SDOID = 0 / SDO-ID of CCD

T_GAIN1 = 3.620 / Gain for channel 1

T_GAIN2 = 3.590 / Gain for channel 2

T_GAIN3 = 3.840 / Gain for channel 3

T_GAIN4 = 3.970 / Gain for channel 4

T_CCDID = ’undefined’ / Name of CCD

T_CCDSN = ’099 ’ / CCD Serial Number

T_CCDTV = -100.81 / [degC] CCD Temperature value

T_CCDTM = ’21:59:48° / CCD Temperature retrieve time

T_XFLIP = F / CCD readout is x-flipped when create image
T_YFLIP = F / CCD readout is y-flipped when create image
T_SHTDIR= 2 / The number shows which screen moved

T_AG = F / AG Exposure

T_M20FF1= -1.800 / [mm] Stewart Platform offset in x
T_M20FF2= -2.600 / [mm] Stewart Platform offset in y
T_M20FF3= 3.470 / [mm] Stewart Platform offset in z

T_PROG = ’SSP-Wide’ / Name of research program

T_PNTGID= ’W-04-010261-01-00000’ / Pointing ID of this exposure

T_PURP0OS= ’CALIB_PHOTM’ / Purpose of this exposure

T_DATSET= ’NODATA ° / Dataset to which this exposure belongs
T_SEEING= 0.00 / [arcsec] Average seeing for an exposure
T_TRANSP= 0.000 / Transparency measured from SDSS field
T_MAGZER= 0.000 / [mag/sec/ADU] Magnitude zero point (ZP)
T_SCOUNT= 0.000 / [ADU] Sky level

T_WEATHR= ’Unknown °’ / Weather condition from HSC on-site QA system
T_PSFELL= 0.000 / Ellipticity of PFS

T_PSFPA = 0.000 / [degree] Direction of semi-major axis of PFS
T_NOBJ = 0 / Number of objects detected

T_WCSRMS= 0.000 / Fitting error in temporary WCS correction
T_ZPRMS = 0.000 / Fitting error in temporary magnitude zeropoint
T_N_WCS = 0.000 / Number of objects in temporary WCS correction
T_N_ZP = 0.000 / Number of objects used for correction of ZP
T_FOCOFF= 0.000 / [mm] Offset of focus position from the best foc
T_OSLVL = 0.000 / [ADU] Overscan level

T_FLTNSS= 0.000 / [%] Flatness of sky level after flat fielding
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T_PHOT =
T_BIAS
T_DARK
T_DOME
T_SKY
T_OSMN11=
T_0SMX11=
T_EFMN11=
T_EFMX11=
T_0SMN12=
T_0SMX12=
T_EFMN12=
T_EFMX12=
T_0OSMN21=
T_0SMX21=
T_EFMN21=
T_EFMX21=
T_0SMN22=
T_0SMX22=
T_EFMN22=
T_EFMX22=
T_0OSMN31=
T_0SMX31=
T_EFMN31=
T_EFMX31=
T_0SMN32=
T_0SMX32=
T_EFMN32=
T_EFMX32=
T_0OSMN41=
T_0SMX41=
T_EFMN41=
T_EFMX41=
T_0SMN42=
T_0SMX42=
T_EFMN42=
T_EFMX42=
END
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