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RKILAETSH 10Tom HEHE L /0T —RICAB L CTWET, 295 LIRSS v 2 —%y M ETH
BN NT — & RN 5121, RO RCFEPEERICHEH L W ATy 7 |k
IRAF (Image Reduction and Analysis Facility) ZfEHd 52 &7 £, IRAF X7 VU VI
V= NZHHT A Y BENNFRKILE (National Optical Astronomy Observatories) O |RAF
I I T I N=FIC Lo TSN Y R—FshTHEd, »OTRY—27 AT —3 3T
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LFERED/RY a THEATE LD £ L,
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ZIZT, ZLDNIREGHDEL LAZZHSTHLITLDIZZIDRFa A PaFEXELL,
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2 #IHIETE
2.1 A VR =L

A A =22\ TiX, TIRAF (Image Reduction and Analysis Facility) f > A h—L U 75 L
VAL Olim#Ef &) 22 L TF3V,

ﬂl,..l'll

2.2 FITS2#4#—7v bk

FITS (Flexible Image Transport System) [7 ¢ >V | 7x—=<v I, REBEORKLFEDOT
—H 7=~y FTT, THFAPTEPNIAY X =LA T V=T =F P30 £9, FITS 7%
=~y MIOWTFELLIEL TAKRFITS ZER] OFR—L_X—=T2 TR TS, FITS 73—~ v b
DOFEFHMESMT S FITS 74—~ v MIXUS L2 Y 7 ARSI ST ET,

http://www. fukuoka—edu. ac. jp/ kanamitu/fits/

HAFITS ZERDOR— L=V, @MEERFOEEIEE CTHEE SN THET,

2.3 login.cl DERE

IRAF D HIHIZREIL login.cl T3, IRAF X login.cl 5T 4 L7 MU —TEEBILET, £ A
= VEHD login.cl DFETIT. HAT7 7 A NTEED imh 122> TWET, Zhx fits 77 A
ViZEEHZET, #) (Za AT RTYE, ZZCTRHUTOESEZEEHEZ ET,

# LOGIN.CL — User login file for the IRAF command language.
# ldentify login.cl version (checked in images.cl).

if (defpar (“logver”))
logver = “IRAF V2.12.2 January 2004”

set home = “/home/kawabata/” <« L —F—% [kawabata] & &
set imdir = "HDR$" <« BEHZDOT7 7 A MILTHV U T4 L7 M) —IZHATS
set uparm = "home$uparm/”

“"kawabata” <« = —H—4 [kawabata] & X

set userid

# Set the terminal type
if (envget ("TERM”) == “xterm”) {
if (laccess (“.hushiraf”))

print “setting terminal type to xgterm...”
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stty xgterm
} else {
if (laccess (”.hushiraf”))
print “setting terminal type to xterm...”

stty vt100

# Uncomment and edit to change the defaults

#set editor = vi

#set printer = lp

#set pspage = "letter”

set stdimage = imt1024

#set stdimcur = stdimage

#set stdplot = lw

#set clobber = no

#set filewait = yes

#set cmbuf len = 512000

#set min_lenuserarea = 64000

set imtype ="fit" « BEBRZ 7S NVIIETFHTS 77 AL LTHD
#set imextn = "oif:imh fxf:fits, fit plf:pl gpf:qp stf:hhh, 2?2h”

2.4 |RAF ZEB) T SHIIC

IRAF Z @B DRI Y —0 D ds9 & xgterm ZiEE L TR X £97,

(1) ds9 DS : ds9

dsQ X FITS 7 7 A V& FIRT 2D FITS 77 U TJ, IRAF Tld, B{EOFEAEL TIEE LT ds9 21
)EHL/E‘?—O
$ ds9&

(2) xgterm MFEE : xgterm

IRAF |X xgterm L CEINTHZ LT I 72 FRTHIENTEET,
$ xgterm&

2.5 |IRAF DEEE : cl

xgterm ECH L FT 4 L7 P =l logincl NHDHZ LR LThbel 2~ REETLE
9,
$cl



NOAO PC—IRAF Revision 2.12.2-EXPORT Sun Jan 25 16:09:03 MST 2004
This is the EXPORT version of PC—IRAF V2.12 supporting most PC systems.

Welcome to IRAF.

detailed information about a command, type

command or load a package, type

package, or logout’ to get out of the CL.

what is new in the version of the system you are using.

commands or packages are currently defined:

dataio. images. | ists.

dbms. |anguage. noao. plot.

cl>

@ FIUE—vay Fovay

To list the available commands

its name.

obsolete.

type ? or ??. To get

“help command’ . To run a
Type “bye' to exit a

Type ‘news’ to find out

The following

proto. system.

softools. utilities

SAQ Image ds9

HOAD PC-IRAF Revision 2.12.2-EXPORT Sun Jan 25 16:09:03 HST 2004

Welcome to IRAF. To list the available commands, type 7 or %7.
detailed information about a command, type “help command’.
command or load a package, type its name. Type
package, or "logout' to get out of the CL. Type “news'
what is new in the version of the system you are using.
commands or packages are currently defined:

obsolete.
plot.

lists.
noao.

proto.
softools.

dataio. systen.
dbns.

cli> 1

images.
language.

This is the EXPORT version of PC-IRAF V2.12 supporting most PC systems.

To get
To run a
“bye' to exit a
to find out
The following

utilities.

Scale  Color WCS  Analysis Help

Scale | color | | wes |

| | source ‘ print | page ‘ exit

20000128
20000204
20020319
20020402
20020902
20021029
20021106
20040318
20040420
20040525
20040820

20050219
20050318
200803
200815
201222
20319
220413
2z0128t
951016
970222
970811
971223

980205
980521
980525
980726
981025

981025,

981103
981108
981110
981114
981122
981208

981214
981216
981217
981218
981220
981221
981221n
990105
990111
990117
990121
990122

old

991126
991128
991129
991202
991203
991208
991210
991212
991220
991221
991225
991227

abaur-b. fit
abaur-b. int
abaur-b, txt
abaur fit
abaur. int
abaur . txt
basic_1
basicn
basicn, int
basicn, one
basicn, txt
comp

data040420
grbl222
hh_list
lesson
spstd

task

test

itmp

xian

[kawabataBel|s datal$ cd data040420
[kawabatafe|s data040420]% Is

bias.fits
flath7.fits
flat57b. fits
flat57bn. fits
flatB0.fits
flat80b, fits
flat80bn.fits
1. fit

110, fit
11 fit
12 fit
13.fit
130 fit
133, fit
133b. fits
133bf. fits

fit
fit
fit
fit

134,
135,
136.
137.
138 fit
139, fit
14, fit
140, fit

141,
142,
143,
144,
145,
146,
147,
148,

fit
fit
fit
fit
fit
fit
fit
fit

149,

fit

16 fit

150,
151,
152,
153,
155,
156,

fit
fit
fit
fit
fit
fit

I57.fit
168 fit
6. fit
160 fit
162.fit
17.fit
I17b. fits
I17bf. fits

18, fit
19.fit

[kawabatafle|s data0404201% [

- ——

[X| 2-1 |RAF ZEE L7~ ZDF ¢+ 27 k7 (0S/RedHat)

2.6 BMETARE

cl> disp dev$pix 1
cl> implot dev$pix
& FAT

LT, Hif (M51) & 7T 7 RFR ST KRR TT,




2.7 observatory M35 : observatory

TR BT LRI RO EEEZ AT D7D 0T — X ko BT O R T A —2 —%
ML ZENnHYET, ZIT, Bib> THBHAFTONT A —F—ERELTBEEY, ~NTA—
2 DOFEIC T epa a~v L REFHLET, 2o MEGH TS 2D T, Appendix D [T~ KD
FaffE), [XT A =2 —FGE : eparam), [T XA —H —FREMHEND A~ REFATT5H] IZONT
HEHELTBWTTFI,

cl> epa observatory <=2~ R4 vhbavy NEASN

| RAF
Image Reduction and Analysis Facility
PACKAGE = noao
TASK = observatory
command = set Command (set]|list|images)
obsid = Bisei Observatory to set, list, or image default
images = List of images
(verbose= no) Verbose output?
(observa= obspars) Observatory identification
(name = Bisei Astronomical Observatory) Observatory name
(longitu= 226.452) Observatory longitude (degrees)
(latitud= 34.669) Observatory latitude (degrees)
(altitud= 430.) Observatory altitude (meters)
(timezon= -9.) Observatory time zone
override= obspars Observatory identification
(mode = al)
'wq

N —=INVEBHITTENRNTA—F—2RHELET, latitud & altitud IZZNEH Thh:mm:ss. s
[+/-dd:mm:ss.s| EWHIRXTHEANFRETT, B[] ZATTHEETICI—YADRE
LT lwg) TRITA=F—PMEIEESNE T,



3 XE&kaF

SYNBINTIEL, HIIZ X > TOAWAZRTEEO S JCEMET S E T, K 3-1 (ZEHHE %2 v
WA R A Y v DOPEAR OB T, AV v R TIE, AV v F 2SO A I E X
AUy FEBSTHDHZHEE~ATSEET, AT LT, 2V A—=F =L XL T
DM S HL, [ T TR NS T BNTE%, DAT LY A THESNTZA T » MEs CeD
FICHBLET, BEOI D ITER ST RETIEZ, K31 DL IICRY v FTUY IS 7z KikG
D—HENR, BN R, MEPSZEHICKIET 5 2 RTED AT hLE LTED £, KR 2 RKIKICHR
P EHRD XD REIEE 5 LT Th L RGNS ZED AR S VIRE ) £, BT T,
KRIFICH IR o220y ((AHA Ny 7 7T 00 R LIRS 2RV LERH Y £,

AU b

e IYRA—F—L K
Ecies AN YNl
' rs

4 3-1 2V v hyitds



4 CCD EM{RI=DLVT

CCD H A T1X, HEBFIEXTT VX NVEGRZRD Z LN TEET, REBIHITIX, ZEEORE
JUZCCD 1 A T BB W T RIKDOZEMS %G LET, HBIITIE, a0 ERIZ 0D I A T %

BEWTKRIKD AT M ZRE LET, BRIZIL, RENLDNHIZT TR, WANWATLR ) A KR8
FHR-oTHEL-THET, 29 L/ A XEEWY RS 2DICHIEHOE(G LB ORHCHRE LET,

4.1 CCD B FREE
1) L—L4

CCD 7 AT THOLNHEEDZ & %7 L—2A (frame) & FEOVET,
20 Es+EL

COD1IMHFEDZ &1 &L (pixel) EFFNET, COD (TITE Y B A X 7 B/VEN
WAWAREDONRH Y 17,

@ Hhork

CCD X, KD EABTOERIZEBR LETOELZNTET DI & THOED 2 RILNH., DF Y gL
BAHZENTEET, HBROKEZELOMEE (7 N fl(count) EMENET, H 72 MEN
mw&ktm;#k%w LEBEWRLET,

4 F14v

WA 1EED T b e LTFUHNERET 50, L OLERRRE 7 A > (gain) LIFUET,
4.2 CCD EMRIZE-TL\D3D

(M NA7R

SAT A (bias) &1E, COD F v FINbHAHTEICEENLE MO LT, HaeHThr<Lb—
DOEDT T MEEFFST-BHENE LN ET, CCD THOLINLAEBRIZIZTAET IEKE LT I7A2AZN
TWET NRXAT AT L —LDOE TNV DT MEDO LT RHESLAH L / A X (readout noise)
‘(“‘a_o

2 =5

H—7 (dark) &%, BWICHRAE LB (BER) (ICX-> T, COD IZa Y TR THRAET LA
U MEDZ L TH = I M EBMHEINET, ¥ —2 17 X COD DR & 5 H R IR A
L. BERNEWIE, BHFMARWIZEHE X £, FICHEANRE MK 72 WEFmHEIFD CCD 7
AT CRIBEIZZ2 Y 7, BEMHEASMHBIEIZ L > T oD 2-130 Eir < £ THEITIIEY—2 h v
Y MIEETEDIEED R T,
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@) RHA

H1 2D ORMKBIAITIZ, HIEKRK A L CRIEZBUHIT 2720, RIKD AT ROt Bk D
FRERKNOHE &N 58FE ([01]) LAKEER (0H) 72 &0/, #OAT (Hgl) 72 Enfod
DHIER RS CHGEL S 4L, RIKD AT MVZHER > THEV ET, ZORSE [ ADA RNy 77T 7
> K] (sky background) £721% (A A ] (sky) EFFONES, F£72, ALONTZENRHL - T
LEDZEEHRE (O BV) EVNET,

PRINGP
LY * *
- »
- ',a.“"t
. - *
A
* 4 T o I
- * !
-
- & t !’
+ + F
!
7
!
HoN /
’

i

! ;

/; !
oo iﬂﬂi

X 4-1 Y62 (O 28\0n) L&t
X 4-2 1%, EERRKLETHERKKGD AT MLEB LZEB T, HERKKD AT ML, AV
v FERIZHT-DHT-0, HECEWHRE LTED £9, WP TRYRYE S TS mIEL, FHRA
A N G

435.6 Hgl
557.7 [01]
589.3 Nal
630.0 [01]

404.7 Hel
546.1 Hgl

Bg
= =4
—
=3
-
D
=
_
=
o

X 4-2 HIER KRG D AT kLl
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| ! | - | ! | ! |
2 Q
Lo
T < 5~ i
N~ ~ -
: |7 \E8
_5 6C)r g - _ -
T TR D | n
wo| 7 | 50 2 ) ©
LD = S
4-r£l_-’\11— s 2 O 5 -
\z | =
N '\\
N~
I | / N
W*M‘Ima/‘"/
OF -
] ) ] ) ] ) ] ) ]
400 500 600 700 800

& (nm)

X 4-3 EEKLHETDZE (BEENTNH) DAY hL

4) FEHEIAVb

FZENSBEVIESTEEHBRNT-E7/2F COD ITHZE LT- & IR ETIHIBEFICL ST, BRICEWD U
¥ MEEZEFOE 7 BANENET, THURFTEHBRA X b (cosmic ray event) & FEIEIL D BIR T,
AW E ZNIE T FER E EEBT AEENEH VO TFEEHBRA N NI £,

B) AITPxHFk

REDZ L% 477 b (object) & LY, KIKIZx L TEH L7 CCD @D & &4 T Y
TV RN T L—AEOET, 702 T L—AF, XA T AL~ +2AH A (XTFvF)
TREDK (X7 T ) BEESTEY, /I 7 TRTERAADEICRVES, 22T 7
v MZOWTIRIZIHHA L £77,

A

FEHEAS2E

4

2 EHk (x5 k)
:/
~
AN4 (x75v k)
51—
INA TR
>
.y

4-4
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43 25vFk

CCD DETHOEZ EMIZFEI UL S EONZ Y TE LTH, BV BMMIIREL T D DHD T,

BN T IR R DT MEEFFOBEBEIGONE T, Flo. RIEOIENEIEEE et

2 TL DB PR R IR S D e i | Hwtfz)&;éﬂﬁf\m0®%%_iofﬁ
ERRp->TEET, ZNbe T%ahk CELT ZMIET DIDOBEES (77 F 7 L—A4)
(flat frame) T9, WHEBHOGED T Z v ME, ~aF oI 7 R EoNRE Limbi b [F U FE
TAY v MZ—ERIZ éffﬁ%bifo

4.4 BATHLONDER

1) #ITxzHrI7L—A4A

7Tl b7 L—2(object frame) IZRIKIZK L CERHEZ T ZEED Z LT, @O L
ZEAXT MLOEBTHD L, RIGBHIORFIIRIKDOA A —UNED £9°,

(2) NAMFRIL—L

INAT A7 L —2n=(bias frame) (X, CCD DA T ARG %1452 DI v v X —Z A U7 RAE T,
7% TR 0 A~ miE T,

B F—UI7L—ALA

K —27 A0 ME CCD DI L BEHFHICEKFT 20T, A7V =7 b7 L—2A L[ UmANRE,
Al CEE I, #—72 7 L — A (dark frame) # HifG L £9°, ERm A O 45 ik % > C
-130 EE CHATIUIRERIIIZ LA ERELRNDOTHY =7 AUy MIERIZRY X —7 T L
— LT O MEITH D £H AL

4 I3vbkIL—AL

CCD D &7 BV DIKEE L T RBm G s DIFRICEDINGE, 7T L, 74»&—®ﬁ¢
73 E iécw?y7L@WVA7%ﬁE¢éh (CHUS T DR T, REBINOSLEI,
WA TR T2 D DR T ﬁf77/k%ﬁﬁbﬁbﬁﬁ%motbbi¢ t@&
Sl \%ﬁﬁ@W% oy T TR EONPEE O THIHGLET,

®) arnRYyvrIL—A~A

2N V7 L— A (comparison frame) & L. S CEIRIORFICIHEEBRIEO-DICEET 57+ 1
BV —=RT T DAY MVETT, RERLATIIE A Rl 7+l y—F7
TEHEHLTWET, 2N YT =AM K, A7V R L—L20RIZICHRE L, L. =
YRY YT U= BCESTNDARY MAPBE LTV L, ZOMOA 7= b7 L— AT
HHT 52 ENTE LA,
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b BESERSGNT—F BN
5.1 BRI

8 8L (Herbig Ae/Be )
BMIH 2004%44H20H IR 2 T 2
IIHEROFBE  5T00A A4 —=hyb74vh-1 (FE#EL)
8000 A  #=4"=hy 7 4V-2 (5000 ALL Fhyh)
7% 5-1 2004 4= 4 H 20 H OBLHEFIE

B AR IR ] UNEES 2 H e ] 77 AN
KAK . , {4

(H AR HERY) (A) () (fit)
Bias 19:23 0 11~15 CCD -127
comp 19:35 5700 3 16
ABAur | 19:36 y 300 17 A A8 e A

LAang,
comp 19:42 n 3 18
comp 19:43 8000 3 19 CCD -127 J¥
AB Aur 19:44 I 600 110 R 31 B,
comp 19:55 n 3 111
22:35 10lem 7 % — 7 AU

comp 22:53 5700 3 130
HR5501 23:01 N 30 133 L 46 FE
comp 23:02 n 3 134
Flat 2310 n 20 135~139 CCD -130
Flat 23:15 8000 30 140~144
Bias 2319 - 0 145~149
comp 23:23 8000 3 150
HR5501 23:24 n 30 151 B 49
comp 23:26 n 3 152
comp 23:31 n 3 153
HD141569 | 23:35 I 300 155
comp 2341 n 3 156
comp 23:42 5700 3 157 ALY Y AR T — iR
HD141569 | 23:43 z 300 158
HD141569 | 23:50 N 200 160
Comp 23:49 I 3 162 RT—EE, ZhEHNVD,

14




I CEFTORMBMOFERIL, ABAur : A7 V=7 b7 L—A HD141569: A7 V=7 R 7 L— LA,
HR5501 : 47V =27 b7 L—4 (HEYER), Bias : NA T A7 L—L, Comp: 22/ Y7 L—
L. Flat: 79 v F 7L —ATH, WEITH > TWDE AT FLOHLEE TIEEILE 4000A T
T 77 ANAIIESECALY RV (low dispersion spectrum) DELHIZ2D T, 1] (V) ZFHIZ
I BEZP R THY £,
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5.2 Fa—kUY7IL
F A EEET BT AL b —ica =Lk, UTOFECAREZED TOXET,

N T—E20H5T14LY F)—IZH% : cd

cl> cd data040420

(2) I27AIEHER: Is

cl>ls

1. fit 130.fit 137.fit 141.fit 146.fit 150.fit 156.fit 162.fit
110. fit 133.fit 138.fit I142.fit 147.fit 151.fit 157.fit |7.fit
[11.fit 134.fit 139.fit 143.fit 148.fit [152. fit 158.fit 18.fit
12. fit 135.fit 14.fit [44. fit 149.fit 153.fit [6.fit 19.fit
13.fit 136.fit 140.fit 145.fit 15.fit 155.fit 160.fit

@) T—HDRKRZEHSE : imstat

AT ART T F 7 L—ATFHBRA XY BB RO HER L ET,
cl> imstat I2.fit (1] + 13xF+ [.fit] O7 74022\ T imstat)

# IMAGE NPIX MEAN STDDEV MIN MAX
1. fit 262144 256. 2 3.948 238. 274.
2. fit 262144 256. 4 3.899 238. 273
13.fit 262144 256. 3 3.893 240. 272
4. fit 262144 256. 3 4.099 239. 703. (%)
5. fit 262144 256. 8 3.908 239. 275.
6. fit 262144 968. 9 3948. 244. 64794.
17.fit 262144 365. 6 692. 7 243. 43955
18.fit 262144 948. 8 3849. 244. 64793
19.fit 262144 817.3 32217. 243. 64793

cl> imstat 172.fit (1] 4+ 23XF+ [.fit) D7 7 A 22T imstat)

# IMAGE NPIX MEAN STDDEV MIN MAX
110. fit 262144 379.1 1088. 243. 64791.
111.fit 262144 816.7 3192. 243. 64792
130. fit 262144 935. 3802. 243. 64777
133. fit 262144 356.5 1065. 242. 24708
134. fit 262144 941.2 3890. 244. 64777
135. fit 262144 9082. 8748. 294. 27145
136. fit 262144 9514. 9166. 297. 28667
137. fit 262144 9459. 9115. 299. 28311.
138. fit 262144 9754. 9399. 297. 29253
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139. fit 262144 9798. 9442. 301. 29315

140. fit 262144 13254. 12251. 345. 39141.
141. fit 262144 13273. 12268. 346. 39331.
142. fit 262144 13152. 12150. 340. 38918
143. fit 262144 13197. 12192. 335. 38982
144. fit 262144 13200. 12194. 342. 38994.
145. fit 262144 256. 7 3.578 240. 273
146. fit 262144 256. 8 15. 05 240. 7533. (%)
147. fit 262144 256.9 3.572 241. 275.
148. fit 262144 257. 3.573 240. 272
149. fit 262144 256. 3.57 240. 274.
150. fit 262144 791.9 3019. 242. 60619
151. fit 262144 295.3 494.5 240. 12852
152. fit 262144 820. 3154. 243. 62684.
153. fit 262144 804. 1 3040. 241. 48558
155. fit 262144 369. 6 1428. 242. 39883
156. fit 262144 785.9 3017. 242. 63851.
157. fit 262144 267.9 62. 92 242. 1363
158. fit 262144 494.9 2483. 243. 57677
160. fit 262144 401.9 1467. 243. 33707
162. fit 262144 957.2 3927. 244. 64778

X THA R b N B ATHEMET Y
4) EEBOFzvY :display

BIZIE, NAT 27 L= LDITFHBRA X S BHLHNE D Drdisplay 2~ 2 Faflfio THHANE T,
cl> disp 14

frame to be written into (1:4) (1): < ~_
21=245. 2z2=269.

( VOHIET I ME., FfzlE, BICFE->f{E

NA-TLS, ZEELALEEIF, ENTER T 0K

B 5-1 NAT A7 L—254), AVSIZFERA X R,

17



l

5-2 2R V7 L—A(16), $kRA L DOFEREALT FL

5-3 477 F 7L —AUT), ABAur DALY hL, HEUTHE L TEHE S TWDDMNZED ALY
MV (ABANY 7 T F 70 R), BE—ARKOMED ABAur O AT kb,

X 5-4 77> h7L—2A(135),

B) NAF7ARIL—LDER : imcombine

Vel R

FHRA X IR H DT L — LB M LR THRWTT A, g8 5H 57T imcombine @
7<)y THEREE - T, HEOEBRORE U Y7 2uicxt LT, FFHiIEN RO T TH LT
WD bDERANALTERT 52 N TEET,

cl> epa imcomb

I RAF
Image Reduction and Analysis Facility
PACKAGE = immatch
TASK = imcombine
input = 11,12,13,14,15 List of images to combine — A7 7 A 4
output = bias List of output images < 17 7 A V4
(headers= ) List of header files (optional)

18



(bpmasks= ) List of bad pixel masks (optional)

(re jmask= ) List of rejection masks (optional)

(nre jmas= ) List of number rejected masks (optional)
(expmask= ) List of exposure masks (optional)

(sigmas = ) List of sigma images (optional)

(logfile= STDOUT) Log file

(combine= average) Type of combine operation < average %i®&iR
(reject = sigclip) Type of rejection <« ¥ 7~V v & HH
(project= no) Project highest dimension of input images?
(outtype= real) Output image pixel datatype

(outlimi= ) Output limits (x1 x2 y1 y2 ...)

(offsets= none) Input image offsets

(masktyp= none) Mask type

(maskval= 0.) Mask value

(blank = 0.) Value if there are no pixels

(scale = none) Image scaling

(zero = none) Image zero point of

(weight = none) Image weights

(statsec= ) Image section for ¢

(expname= ) Image header exposure time keyword

(Ithresh= INDEF) Lower threshold

(hthresh= INDEF) Upper threshold

(nlow = 1) minmax: Number of |

(nhigh = 1) minmax: Number of h

(nkeep = 1) Minimum to keep (po

(mclip = yes) Use median in sigma

(Isigma = 1.) Lower sigma clippin < 137 <LUTix27 VU v/
(hsigma = 1.) Upper sigma clippin <« 137 <U L2 o7
(rdnoise= 0.) ccdclip: CCD readout noise (electrons)

(gain = 1.) ccdclip: CCD gain (electrons/DN)

(snoise = 0.) ccdclip: Sensitivity noise (fraction)
(sigscal= 0.1) Tolerance for sigma clipping scaling correction
(pclip = -0.5) pclip: Percentile clipping parameter

(grow = 0.) Radius (pixels) for neighbor rejection

(mode = ql)

:go <
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Apr 18 16:20: IMCOMBINE

combine = average, scale = none, zero = none, weight = none

reject = sigclip, mclip = yes, nkeep = 1
Isigma = 1., hsigma = 1.
blank = 0.
Images

I

12

13

14

15

Output image = bias, ncombine = 5
6) 25y bIL—LDOER : imcombine

AT AT L —LERFRIZT7 T F 7 b—LEGLET, a~2 Rit, REBFORTA—HF—%
HFRHTL20THNL, A FT7 7T 4 7IMHEHLIEY, a~ 2 RIA U NENRT A= =% T
FAT L0 TEET, FTRICAR LI 7 L—AIZFHRA X FRENNE 5 937 Y% display
av R CTF=v 7 LTBEET,

cl>imcomb (£ 2% T 77 4 TITET)

List of images to combine (11,12,13,14,15): 135,136,137,138,139 <

List of output images (bias): flat57 </

Apr 18 16:27: IMCOMBINE
combine = average, scale = none, zero = none, weight = none
reject = sigclip, mclip = yes, nkeep = 1
Isigma = 1., hsigma = 1.
blank = 0.
Images

135

136

137

138

139

Output image = flatb7, ncombine = 5
cl> imcomb 140,141,142,143,144 flat80 (V35 A —Z —&fHiF THET)
Apr 18 16:29: IMCOMBINE

combine = average, scale = none, zero = none, weight = none
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reject = sigclip, mclip = yes, nkeep = 1
Isigma = 1., hsigma = 1.
blank = 0.
Images

140

141

142

143

144

Output image = flat80, ncombine = 5

(N 25y b4 F7RX%5I< : imarith

imarith 2> CHEHGEOEE 2B Z W E T,
cl> imarith flat57 - bias flat57b
cl> imarith flat80 - bias flat80b

8) 735w hDIRHEIE : imarith

75y N7 L—LADEGOFEHETENE F ZE S CTEGOEHELA 1ICLET, 29FT52&7T
RIETZ VL —L% 75y FCEALXICRIEZL—ADH 7 MEPREIZ /NS 72HIC 2 5720 &

I LET,

cl> imstat flat57b, flat80b

# IMAGE NPIX MEAN  STDDEV MIN MAX
flatb7b. fits 262144 9325. 9240. 44, 29031.
flat80b. fits 262144 12958. 12210. 92.5 38670.

cl> imarith flat57b / 9325 flat57bn
cl> imarith flat80b / 12958 flat80bn
cl> imstat flat57bn, flat80bn

# IMAGE NPIX MEAN STDDEV MIN MAX
flatb57bn. fits 262144 1. 0.9908 0.004718 3.113
flat80bn. fits 262144 1. 0.9423 0.007138 2.984

9 #ATTxzHV b (BME - EXE) JL—LO—RMNEE : imarith

FTV I NT =LA T RERE, 77y FTEID 77,

LIts, 5T00 A DBUIE T A WBR L3, HIED T 7 A /WiT 17, FHERIX 133 2/ H L £,
cl> imarith 17 - bias 17b

cl> imarith 133 - bias I133b

cl> imarith I7b / flat57bn 17bf

cl> imarith I133b / flat57bn I133bf
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(10) #72x9 FOERBRANDLEMNY ZER~S : implot

COD [ZH AT RIKD AT ML, —A L ITRTA P2 T =2 > TAY v FOZERIT IR Z
Lo TWET, ZORERED > T, Kb T 5 & ZITHETHNTA—F—Dbr MILET,
INZEMADITIT implot =~ 2 RZAEMH L E 7, implot (%, CCD H{§ D E Dt (column) £ (1ine)
ZUIVH LTIy 77 LTERRLET,

cl> implot 17bf

irafternm

MORDA/IRAF V2.,

1000

W

Lﬁ*H'ﬁ‘H‘\l.;.,.”“].m,_wfl.g\_‘w_",.-.bm«ﬂ«

IR VP V SRR ST

1000

5-5
5-5 OFEHIE Column D F VB D X JFm, ORI VY METT, ¥4 MichHbr LI
Line 128 (D Y=128 OFi—3) 2#F R L TCWET, HAOMEENIM line HZFRRLTWD %
ARLTWTEY 128 I IO~ —7nHb 0 £3, 1] (line) ¥—%7 77 LCTHTEH—Y
VNS HIEREDOEGD X iz 777 L TRRLET, le) (column) F—Z 9~ L Ei{E D Y J7f]
EFRRLET,

Line 128

(Frar &) P

Column (X J51f])

X4 5-6 ERORMOES Wik) 23277 7R REINTWD,
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MOAD IRAF

X 5-7 lc] #HLIZFOER, BATOE =7 NRIKD ALY RMILING S TWDESS,

oy
5

@

<
Vil
[a]

Column (X J51f]) g Column 586
5-8

x 120 150

5-9
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X 5-9 T, 1] £—%ML T Ix 120 150] &L AS1T 5 & ZFDOEWHBIEREINFET,
x 120 150

irafterm

MOAO-IRAF W2

1000

Line {pixels}

X 5-10 yL KX
ZDOMEMN ALY NLVOZERHIR AN Y T, 22 TIEBLZF 87 BEAICESTWVWADT, 8 B
TAMECARYZ MBI TAZ LI LET, [ix] OHBANTTIUE I N A — 2720 £5,

implot 2~ FU 77 LR

? (NVTRFREND) 2TCOT T T EiHIZ Il

qg (B&T) &2COS 7 7HEEIZIE

I (line ® 1 K% FR)

¢ (column ® 1 K% FKIR)

xab (@a~bDXBEEZFRTDH, x DATIT VAR —))
yvab (a~bDYEBELZFRRTDH, yOARTETILAF—)L)
:cab (column ® a~b Z & LAY TER)

1 ab (line®a~b % LAbETHER)
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:c 11000

HOROAIR

BO00

4000

SO0

1000

B 5-11 [:c 11000] AN L7z& EDOFRR

b
X 5-12 [:c a bl OE{EOHIH
1135 140

HOADS/IRAF W2 = 05-May-2005

10000

S0

[ 5-13 [:1 135 140) Z ASjLTz & EDER
25



X 5-13 [:1 a b OEGOHIPH

(1) ATV F2L—LDOFIRODAVNNYYVEFIVITS

F T2l P L= LADOFIBICIRE L2 %) VT L— A D AT RLREIN TV RN DT
=7 LET, A7 MLVOBEIMMEIZR2IEERETTE. Z0oMICE LA 7Y b7 L
—NIT—=HF L LTEHATERVDOT, BTHEINLY EHA, EF. 160D ) YT L—A
Z implot =2~ RCRRLTHET,

cl> implot 16

irafterm

MOADS/IRAF W2,12,2-ExPOR Tue 23:48:14 19-Ap
1z =18

40000

1000

X 5-14 2 XYYV 7L —A0 implot R
ALY VYT L= MDA PLDRKIL 60000 77 Y FEABZTOET, 22 TAHT Y= b
ZL—4 (17) OiBICRESNIZar Ry Yo7 L—AD#EE L) ZTOEBKEE implot 2~
FCHRRLTHET,
cl> imarith 16 - 18 t1
cl> implot t1
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irafterm

HOAD-IRAF V2,12, 2-EXPORT
L

10000

=0000

-10000

1000

B 5-15 Z5yDOFER
IR+ /AN 15000 FREE T, N Y U OBEINKRE TR, R - B OIEARE 2D F
T —EEIER L CAET,
: X 600 650

irafterm

=B000

X 5-16  JL KX
16 [ZHERTELFIWE 18 DAY AN LEIZTNTWDIDTIDOLIRIOT T 71270 %
T, AVOENIEZELIO/NSWVWOTHEHTHZLEICLELE D, 29 LIEAXT MLVOgGE
X, 16 & I8 2R Lmfigaar XY Y7L —AL LTHERIEICHEY Z L2 E 2 %7,
cl> imarith 16 + 18 16_8
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(12) #7

Oz FITL—LD—Rik : apal |

apal | I~ R&Efo TRIEARY M ZEBEN O L E T, apall ZH T 5I21E, twodspec
N lr— D apextract /Ny A —ICBY £97,

cl> tw
apextract. longslit.

tw> ap
apal | apedit apflatten apnormalize apscatter
apdefaul t@ apfind apmask aprecenter apsum
apdemos. apfit apnoise apresize aptrace

apal | D/NT A —HEBRELET,

FEL<Zapall D~ VT E R TTF U,

L 77 EASITD
LT OREICIRD

Interactive % yes (95 & Find
LTOIEEANEHLITL %,

Find LIFIZ&IEE % Interactive
[CRTTHME S, Resize LISH
1$42T Yes & L7z,

cl> epa apall
I RAF
Image Reduction and Analysis Facility
PACKAGE = apextract
TASK = apal |
input = I7bf List of input images <« AL 77ANV4
(output = I7bfa) List of output spectra <« HAHZ77A1%4
(apertur= ) Apertures
(format = multispec) Extracted spectra format
(referen= ) List of aperture reference images /////
(profile= ) List of aperture profile images
(interac= yes) Run task interactively? -
(find = yes) Find apertures?
(recente= yes) Recenter apertures?
(resize = no) Resize apertures?
(edit = yes) Edit apertures?
(trace = yes) Trace apertures?
(fittrac= yes) Fit the traced points interactively?
(extract= yes) Extract spectra?
(extras = yes) Extract sky, sigma, etc.?
(review = yes) Review extractions?
(line = INDEF) Dispersion |ine
(nsum = 10) Number of dispersion lines to sum or median
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B8/ EN/edDT—4

# DEFAULT APERTURE PARAMETERS B RN EBRETS.
(lower = -4.) Lower aperture limit relative to center
(upper = 4.) Upper aperture limit relative to center

(apidtab= ) Aperture ID table (optional) \\\\\\\

# DEFAULT BACKGROUND PARAMETERS

W8 tENLADT+ 4

VRNV ERETD

(b_funct= chebyshev) Background function
(b_order= 2) Background function order / AHANY T T T T2 RO
(b_sampl= -20:-8,8:20) Background sample regions HEROBRE (75 75M)
(b_naver= -100) Background average or median
(b_niter= 0) Background rejection iterations ™~ ?Jifi}7ﬁ/ Gpiﬁﬁ% B A
TR EDE T B, 100 1T
(b_low_r= 3.) Background lower rejection sigma LTRBIEIANy 7 770 Nl
BCTAYT VR ED, ATVT YV
(b_high_ = 3.) Background upper rejection sigma T & HEWRITTFHEBRA N Mk
. , . ) BRI T,
(b_grow = 0.) Background rejection growing radius
# APERTURE CENTERING PARAMETERS
(width = 5.) Profile centering width
(radius = 10.) Profile centering radius
(thresho= 0.) Detection threshold for profile centering
# AUTOMATIC FINDING AND ORDERING PARAMETERS
nfind = 1 Number of apertures to be found automatically
(minsep = 5.) Minimum separation between spectra
(maxsep = 1000.) Maximum separation between spectra
(order = increasing) Order of apertures
# RECENTERING PARAMETERS
(aprecen= ) Apertures for recentering calculation
(npeaks = INDEF) Select brightest peaks
(shift = yes) Use average shift instead of recentering?
# RESIZING PARAMETERS
(Ilimit = INDEF) Lower aperture limit relative to center
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(ulimit = INDEF) Upper aperture limit relative to center
(ylevel = 0.1) Fraction of peak or intensity for automatic widt
(peak = yes) |s ylevel a fraction of the peak?
(bkg = yes) Subtract background in automatic width?
(r_grow = 0.) Grow limits by this factor
(avglimi= no) Average |imits over all apertures?
# TRACING PARAMETERS
(t_nsum = 10) Number of dispersion lines to sum
(t_step = 10) Tracing step
(t_nlost= 3) Number of consecutive times profile is lost befo
(t_funct= legendre) Trace fitting function
(t_order= 10) Trace fitting function order
(t_sampl= *) Trace sample regions
(t_naver= 1) Trace average or median
(t_niter= 0) Trace rejection iterations
(t_low_r= 3.) Trace lower rejection sigma
(t_high_ = 3.) Trace upper rejection sigma
(t_grow = 0.) Trace rejection growing radius
# EXTRACTION PARAMETERS
(backgro= fit) Background to subtract — | 2B s oELEE
(skybox = 1) Box car smoothing length for sky none : L7g\»
(weights= none) Extraction weights (none|variance) fit: 7%
(pfit = fitld) Profile fitting type (fitld|fit2d)
(clean = no) Detect and replace bad pixels?
(saturat= INDEF) Saturation level
(readnoi= 0.) Read out noise sigma (photons)
(gain = 1.) Photon gain (photons/data number)
(Isigma = 4.) Lower rejection threshold
(usigma = 4.) Upper rejection threshold
(nsubaps= 1) Number of subapertures per aperture
(mode = ql)
:go <

Find apertures for |7bf? (yes): <

TIN—F % —ZHT 2 Yes
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Number of apertures to be found automatically (1): </
TR—=F v —DEUL? 1

Edit apertures for 17bf? (yes): <
TNR—=F¥—%TT 4 T 5H)1? Yes
T T IRENET,

irafterm

HOAOSIRAF W2, st = Fri 22-Apr-2005

AN bV ORRHE &2 7R

40000

AHA Ny 7T
T RREELD
10000 @gﬁié3ﬁ%jr

aperture = 1 heam = 1 center = 135,34

low = -4,00 upper = 4,00

[ 5-17
5-17 1T AT "VORHEHIX T, B column (B OHEE) THEEWS > MATY, 22
TlX. column @ 507 27 BB 516 7 L a2 R LADLETCERLTVWET, T/—Fy—¢L
X, JIHT 2 AT MADOESGOZ L EERL, ZOSRBTIXIARROTHEIZL T, =y
IV HRRD AT FVOGEITAIARIZ G250 T2 L EOEIC/R ) £,
ANANY I T T T RDT 4T 4 7R E RS 2720 ZOH T Ib] (back ground)
F—Z T LK 518 BN ET,
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AHA Ny YT

TV RELD

40000 GE j‘gjz fd_z ﬁﬁ ‘T}H

10000

5-18
RIEDAXRT MJZATIA NEIRS>TNDHDTRIEART MARE S TWDES (B ETiEk
T) TRAUANRNY 7 TT 00 REMEL T, RIKODAXT MEINT 2 & EICNy 7 77T R
ZELSIWTHHLEY, COEBRHEVREVE ANy I 7T 70 ROFIEERY NI 50 THEER
LTFEW, Ta) (quit) F—ZMWFLHNIRED £F, 61289 —F Tq) F—2M3 L &kITHES
EJc AN
Trace apertures for 17bf? (yes): <
TR—=Fx—% b L—RAFTLH0EIN? Yes
Fit traced positions for 17bf interactively? (yes): <
No—RF DGR EA L E T T 4727 4y bTHINEIDN? Yes
Fit curve to aperture 1 of 17bf interactively? (yes): <
BCIXDOLMBEA L E T I T4 TIT 4w bTDHNEIDN? Yes
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1 000

Calumn

¥ 5-19
K 5-19 [ZIAX7 MO —7 % N L—A L1277 7 T AfihIE column fitfill I e —2 O & % Line
DHFET, 77 7 DEDFIEIRIEASNT MDD S/NBENEDHIEL 74y FLTWERA, 2O
7T 7IEERRILBEDIHEGEDLE T, 77 7 ORISR TR E3, /77
ETT 4T 4 TN IRV, =YV ESICEDE T [d) (delete) F—% 9 L Hl
frex k9, ok If) (fit) F—2WF L/ v FLET,

irafterm

=1alu] 1000

Calumn

5-20
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B 5-20 L7 4 v L2/ 77 TT, Xv—271F [d] F—IZX>oTHLERTT, la] F—T&
(S F T,

Write apertures for |7bf to database? (yes): <
T—HR=RANINRT A= T 7 A NVEHITH0?  Yes

WP CWABT—HDHBHT 4127 ) —@D FIZ database 5 4 L7 MU —2MER I CTEDOHIC
aplTof V9 7 7 A LDMERR SN ET, 22 Tyes E LTH 7 7 A AEHIRT D LB ALV B4
ZEMWTEET,

Extract apertures spectra for |7bf? (yes): <

AR MVEHHT500?  Yes

Review extracted spectra from 17bf? (yes): <

I Tof MO L7 ARY M ERRZT H022 Yes

Review extracted spectra for aperture 1 from 17bf? (yes): <

| 7of DB L7278 —=F v — 1 DAY MLV EFRRTDH?  Yes

irafterm

e 23:31:43 19-Apr-2005

1,00E5R

5-21
X 5-21 7% apal | (2 X > CHEg ORI SN ALY hLTd, Tq) F—2HT KT LET,

(13) avnN\yyoI7L—Ln—Rtik : apal l

RIZA T F 7 L—ACkETAar XYy o7 —aE—RifbLET, 727 F 7L
—2 (17bf) OWHRTA—Z =% THZ LT, A7 V27 b7 L—ATHHLZGEFTEFE T
oy & EfE I L E 9,
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ap> epa apall
| RAF

Image Reduction and Analysis Facility

PACKAGE = apextract
TASK = apal |
input = 16_8 List of input images -
(output = 16_8a) List of output spectra DTS e s T
(apertur= ) Apertures AT 5.
(format = multispec) Extracted spectra format
(referen= [7bf) List of aperture reference images
(profile= ) List of aperture profile images
(interac= yes) Run task interactively?
(find = no) Find apertures? <« 7T —F¥—%FREL2WV
(recente= no) Recenter apertures? <« Ht ZJ 7 LAan
(resize = no) Resize apertures? <« UH# A4 XL
(edit = no) Edit apertures? <« x5 ¢ v FLARV
(trace = no) Trace apertures? <« KL —ZXL7Z2\
(fittrac= no) Fit the traced points interactively? <«
AVEFITFLTICRL—ARL VU " 2T 4 LR

(extract= yes) Extract spectra?
(extras = no) Extract sky, sigma, etc.? «—Zb A ZZE L3RV
(review = yes) Review extractions?
(line = INDEF) Dispersion |ine
(nsum = 10) Number of dispersion lines to sum or median

# DEFAULT APERTURE PARAMETERS
(lower = —-4.) Lower aperture |imit relative to center
(upper = 4.) Upper aperture limit relative to center
(apidtab= ) Aperture ID table (optional)

# DEFAULT BACKGROUND PARAMETERS
(b_funct= chebyshev) Background function
(b_order= 1) Background function order
(b_sampl= -20:-8, 8:20) Background sample regions
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(b_naver= —-100) Background average or median

(b_niter= 0) Background rejection iterations
(b_low_r= 3.) Background lower rejection sigma
(b_high_= 3.) Background upper rejection sigma
(b_grow = 0.) Background rejection growing radius

# APERTURE CENTERING PARAMETERS

(width = 5.) Profile centering width
(radius = 10.) Profile centering radius
(thresho= 0.) Detection threshold for profile centering

# AUTOMATIC FINDING AND ORDERING PARAMETERS

nfind = 1 Number of apertures to be found automatically
(minsep = 5.) Minimum separation between spectra

(maxsep = 1000.) Maximum separation between spectra

(order = increasing) Order of apertures

# RECENTERING PARAMETERS

(aprecen= ) Apertures for recentering calculation
(npeaks = INDEF) Select brightest peaks
(shift = yes) Use average shift instead of recentering?

# RESIZING PARAMETERS

(Ilimit = INDEF) Lower aperture |imit relative to center (avglimi=

no) Average |imits over all apertures?

# TRACING PARAMETERS

(t_nsum = 10) Number of dispersion lines to sum

(t_step = 10) Tracing step

(t_nlost= 3) Number of consecutive times profile is lost befo
(t_funct= legendre) Trace fitting function

(t_order= 10) Trace fitting function order

(t_sampl= *) Trace sample regions
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(t_naver=
(t_niter=
(t_low_r=

(t_high_=

(ulimit

(ylevel

(peak
(bkg

(r_grow

(t_grow

(backgro=
(skybox =
(weights=
(pfit =
(clean =
(saturat=

(readnoi=

(gain

(Isigma

(usigma
(nsubaps=
(mode =

:go <

1)
0)
3.)
3.)

INDEF)
0.1)
yes)
yes)

0.)
0.)

none) Background to subtract

1)
none)
fitld)
no)
INDEF)
0.)
1.)
4.)
4.)
1)
al)

Trace average or median
Trace rejection iterations
Trace lower rejection sigma

Trace upper rejection sigma

Upper aperture |limit relative to center

Fraction of peak or intensity for automatic widt

Is ylevel a fraction of the peak?

Subtract background in automatic width?

Grow limits by this factor

Trace rejection growing radius

# EXTRACTION PARAMETERS

/

Box car smoothing length for sky
Extraction weights (none|variance)
Profile fitting type (fitld|fit2d)
Detect and replace bad pixels?
Saturation level

Read out noise sigma (photons)
Photon gain (photons/data number)
Lower rejection threshold

Upper rejection threshold

Number of subapertures per aperture

AHA FE LSRN

DT fit % none I35,

FTV 2 RT7L—A Tbf ORTA—F—mSR L THMT 50T, MliETE A %7774
TR LN OED 2L EIH Y FH A,
Write apertures for 16_8 to database (yes): <

Extract aperture spectra for 16_8? (yes): <

Review extracted spectra from 16_8? (yes): <

Review extracted spectrum for aperture 1 from 16_8? (yes): <
ZZTHI LA T o nEinE T, lq) 2T KT LET,
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1, 00ER

5, DOES

d, 00ES

2, 00EqR

. JPRRLN Ll L

1000

X 5-22 apal| THiHENiza LR Vo7 L—LADANT kL
(14) BEZ2I7L—LDO—Rxik

BUEDA TVl h 7 4 Lb—AEEHEREDa L XY Yo7 L—hE—Rkuafb LEd, BRELHE
EETIEAY v MIENE LI EN RSO TR TEXEHA, BEENES>TNHLIE TV
F 7 L—2 (183bf) Ik LT (47 V=22 b7 b—bD—Riulk) & RRICUFEZITV, 03
Uo7 b—2n (130_34) I2OWTH[RERICALER L £,

W77 Ans FEERE : 133bfa
a8 Y2130 _34a

(15) a2 ORERTE : identify

HiH L7227 MLOREEIOBALIL T8 7] 122> TWET, RIZT Y Vo7 L— LDk
WMERELCIEZ B D EE ]~ EBT 5720 OBRRAEEEH LEJ, 21213 onedspec
Ny r—=U0 identify A~y P LEd, EREACIIIRIXAETHELTWDE - x4 D
WET—T V7 7 A NVPBMET, ZZ Clidbaofenelow2. dat ZfEH L £9, 7=, 8 - x4 DK
REEF ¥ — b2 RRNB 6, B L HROREZITWET,

ap> one (onedspec /{7 —ICB %)

aidpars@ dopcor reidentify sensfunc specplot
autoidentify fitprofs rspectext setairmass specshift
bplot identify sapertures set jd splot
calibrate lcalib sarith sfit standard
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continuum
deredden
dispcor

disptrans

on> epa ident

PACKAGE = onedspec
TASK = identify

images =
(section=

(databas=

mkspec
names
ndprep

refspectra

sbands sflip telluric
scomb ine sinterp wspectext
scoords skytweak
scopy slist

I RAF

Image Reduction and Analysis Facility

16_8a

middle line) Section to apply to two dimensional

Images containing features to be identified

images

database) Database in which to record feature data

(coordli= /home/kawabata/data/comp/baofenelow2.dat) User coordinate list
T EERLETHEHLTCWAHRL L OEET—T VT 7 A V4
77 A NVDENTHDHGENCL > TR DD THE,

(units =
(hsum =
(match =
(maxfeat=
(zwidth =
(ftype =
(fwidth =
(cradius=
(thresho=
(minsep =
(functio=
(order =

(sample =

(niterat=
(low_rej=
(high_re=
(grow =
(autowri=
(graphic=

(cursor =

)

Coordinate units

10) Number of |ines/columns/bands to sum in 2D image

-3.)

Coordinate list matching limit

50) Maximum number of features for automatic identif

200.) Zoom graph width in user units

emission)
4.)
5.)
0.)
2.)

Feature type \\\\\\\\\\\

Feature width in pixels
Centering radius in pixels
Feature threshold for centering

Minimum pixel separation

legendre) Coordinate function

4) Order of coordinate function

*)

0)

3.)

3.)

0.)

no)
stdgraph)
)

Coordinate sample regions

Rejection iterations

Lower rejection sigma

Upper rejection sigma

Rejection growing radius
Automatically write to database
Graphics output device

Graphics cursor input
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crval = Approximate coordinate (at reference pixel)
cdelt = Approximate dispersion

(aidpars= ) Automatic identification algorithm parameters
(mode = al)

:go <

ay XYY DI IRENET, FEI— VL EBEROE— 27 12HE T Im) (mark) —7Z4f
TLETTTORETICY—7 SNTHEROBEEANTHZ LR TEET,

irafterm

22-Apr-2005

m] ¥—%L T~
1,00EG
— 7 =T 5, I

lz] F—ZMLTX]

—2F3,

5, 00ES

2.50E5

1000

173,26 173,25873 ¢ INDEF 3:

5-23
ZLOEA— M AT =L THOEER LERSHRNOT, 0 7 A5 400 B DR O
REEZT 28T, £97200 &7 EAARET Im) F—24LT [ ~—27 Z@4 2000, BRI
AJJEFICENTER] - — 2 1 L £ 77,
IC T ~—=21Ch =Y Va2 T 2] (zoom) F—ZfTLA—LINET,
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irafterm

NOAD

BE 2Z-Apr-2005

dE00

e

108,62 108,61967 ¢ INDEF :: 3860

5-24
e 2 F L DWRFET ¥ — EORUGET DR Z RO T, B =2 I+ FA—Y v ZHHET n)
F—HML, WEEZAALET, 22T 3860ADKER DT 13860] AN LET, ZhT—K
OFERAEE SN E Lz, BEZIERII~—21Ch— Y V%2 HHET [d) (delete) F—% 4 &
HIbRESHET, A= &R LIV E ZiE Tp) (pan) F—TREKD VT IRV £7,

irafterm

HOROD-IRAF W2

1,00E6

1 Q0

822,24 B22,23621  F032,4116 25000

¥ 5-25
DXL T, AT MVEIRICIED 10 EHET< WO ERIEZ LET, &%ZIZ 1] (line)
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X —Z T L HEWICERZFE L~—27 BN fF &, BB TE 7L EEEOBKRE 7 v b LK
BN 5-26 DL HICFERENFET, MEINERICR > TWAZ LICTEELTFE N,

irafterm

HOADSIRAF %

1,00ER

MU_UU;L._ ‘ I ..LUU_L

4000 [ TO00 2000

100,06  3822,4324 3320,425 2500

ZzT I
ES

5-26
(fit) F—&MF L7 0y FLZBEBE R L7DERE — 7 ORFTOFENR RS

L H@oam

+

+ 4+ t g
e ——t bt oo
-+
n +

[ el TR

Wavelength

5-27

5-27 OREETIN R T, HilhT 2 2 TIE 3%k D legendre B AZ T 7 4 v R LT-EETT, =
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CCIERMIBRIR AN AN E I ET =y 7 LET, RMIIRERZENH A RFIFRE 20 LTl

BLET, 77708 LICEROIEHRE (SfFRETIZZRY) 2% RMS=0.5768 L 72> TkhH, 1t

7RG T D5 fRRE~BA LV /N SWE TR ESTNDOIDOTINTOK ELET, b L, &

—H =Bzl EExZ N F—TEFOa~w L RIA41Z8->T Iiorder5] & LTHhH )
(fit) ¥F—TT7 v FTHITEBEENET, Z2Z2TH7 4y MUEH LS RWARA > M a [d)
(delete) ¥—THIFRTZ £,

Write feature data to the database (yes)? <

fERET —HNX—RRAFT D2 Yes

EREH O )Y V27 kb (130_34a) (22T H[REERICAAEEL £9,

identify a~> RV 77 L X
? (~VTMERIND)

a (#&T)

m (mark ~—7)

d (delete Hi%)

| (HEEE)

p (pan 7/VAA—)LFEHTR)

r (re-plot 277 7 O {FH)
f (fit 74 v 1)

I (Initialize #IHL)

corder a  (REDFHFE a—1 k)

(16) ATV FARY MIANEERFREDFER &% : refspectra

RN UDARY MVINGRDTEE 7 B EREEORBRAE refspectra a2~ F&aflioTHA
TVl FDOAXRYT NVITEER L ET,
on> epa refspec

I RAF
Image Reduction and Analysis Facility
PACKAGE = onedspec
TASK = refspectra
input = I7bfa List of input spectra
(referen= 16_8a) List of reference spectra
(apertur= ) Input aperture selection list
(refaps = ) Reference aperture selection list
(ignorea= yes) lgnore input and reference apertures?
(select = interp) Selection method for reference spectra
(sort = ) Sort key
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) Group key

(group

(time = no) Is sort key a time?

(timewra= 17.) Time wrap point for time sorting

(overrid= no) Override previous assignments?

(confirm= yes) Confirm reference spectrum assignments?

(assign = yes) Assign the reference spectra to the input spectr
(logfile= STDOUT, logfile) List of logfiles

(verbose= no) Verbose log output?

answer = yes Accept assignhment?

(mode = al)

:go <

[I7bfa] refspec1="'16_8a" Accept assignment? (no|yes|YES) (yes): <
|7bfa |2 16_8a DEIV HTEFTLHMn? Yes

UTOL IZa~y RIAUVNb AN L THRERTT,

on> refspec I133bfa referen=130_34a

[133bfa] refspec1="130_34a" Accept assignment? (no|yes|YES) (yes): <
on>

(17) B LT=/\S5 *—42 —TRESIE : dispcor

refspec 2~ R CEEELT-FiHE %4 dispcor I~ RTAH TV =y AT MUVIZEHALET,
on> epa dispcor

Il RAF
Image Reduction and Analysis Facility
PACKAGE = onedspec
TASK = dispcor
input = I7bfa List of input spectra < AS7 7 A V4
output = I7bfad List of output spectra <« HAH7 7 A1 4
(lineari= yes) Linearize (interpolate) spectra?
(databas= database) Dispersion solution database
(table = ) Wavelength table for apertures
(w1 = INDEF) Starting wavelength
(w2 = INDEF) Ending wavelength
(dw = INDEF) Wavelength interval per pixel
(nw = INDEF) Number of output pixels
(log = no) Logarithmic wavelength scale?
(flux = yes) Conserve flux?
(samedis= no) Same dispersion in all apertures?
(global = no) Apply global defaults?
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(ignorea= no) lgnore apertures?

(confirm= no) Confirm dispersion coordinates?
(listonl= no) List the dispersion coordinates only?
(verbose= yes) Print linear dispersion assignments?
(logfile= ) Log file

(mode = al)

:go <

|7bfa: REFSPEC1 = ' 16_8a 1.’

[7bfad: ap = 1, wl = 3390.665, w2 = 7942.04, dw = 4.449047, nw = 1024
Av Y RIAMBUTOE AN L THRERTT,

on> dispcor 133bfa I133bfad

[33bfa: REFSPEC1 = ' 130_34a 1.’

[33bfad: ap = 1, wl = 3378.855, w2 = 7935.603, dw = 4.454299, nw = 1024

(18) ARY MILOFESE : splot

BRI I R lC B S - A7 R biT splot 2~ RTHRRTDHZENTEET, splot I~ K
DFELWEWITIE [(22) 227 MV D 7T 7R splot] BB TFEW,

on> splot 17bfad

Image band to plot (1:) (1): </

lrarterm

HOAQSIRAF W2 cawabatalels Fri
111: IHDEF ap:l k

5-28
fq) (quit) THT,

45



(19) ZEL£EICKDBERIE @ : standard

B L 7ARMER D RS RV & IRAF DFRFOFEERD AN MT =S iR ST 7 A V& Af
DET, IRAFIE, BLFOT 4 L7 MY —ITBERD AT MAT—=H 2ffo TH0ET (A b—
VLTSNS L > TRR DD THER), 2205 READNE 7 7 A /MITIFHER Y A FAVRLTH Y *
R
/iraf/iraf/noao/lib/onedstds/

B Z T OANC EOFEERZHND0, 2OV A M LRATEBLERD Y £, FEHERDFERE
(ZOW T ESO DARHER Ty & 1 7 MR T,

http://www. eso. org/observing/standards/spectra/
T 16AZ DT T v 7 ANRENTWS Jiraf/iraf/noao/ | ib/onedstds/speclbeal/ &
% hr5501 ZAEHER L L TWDHDT, ZOT 4 L7 b —CFHERA O THRB501] /X7 XA —X% —
ELTANLET,
on> epa stand

I RAF
Image Reduction and Analysis Facility

PACKAGE = onedspec

TASK = standard
input = I33bfad Input image file root name <« AN 77 A N4
output = I33bfad Output flux file (used by SENSFUNC)
(samesta= yes) Same star in all apertures? \\\\
(beam_sw= no) Beam switch spectra? HMh 7 5 A4 0%, RO
(apertur= ) Aperture selection list sensfunc THEMT %, HLEF
(bandwid= INDEF) Bandpass widths BRI NT 7 A LR DD
(bandsep= INDEF) Bandpass separation TANT7ANLEFLTH
(fnuzero= 3. 6800000000000E-20) Absolute flux zero point Kb,
(extinct= ) Extinction file

(caldir = /iraf/iraf/noao/lib/onedstds/spec16cal/) Directory containing calibrat

(observa= ) . observatory) Observatory for da

(interac= yes) Graphic interaction to defi ew bandpasses

(graphic= stdgraph) Graphics output device FEHTAERER DT — 2N b
(cursor = ) Graphics cursor input 5 IRAF OF 4 L7 F Y =%
star_nam= HR5501 Star name in calibration list <« 1E¥E D4 i

airmass = 1. Airmass <« =22 Tl

exptime = 30. Exposure time (seconds) < FEHFREE (FVEAL)

mag = 5.68 Magnitude of star < E#EE D%EHK

magband = V Magnitude type < EHED/N K

teff = B9.5V Effective temperature or spectral type <« &x-~X7 LA
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answer = yes (no|yes|NO|YES|NO!|YES!)
(mode = al)
:go

Extinction file: <

No extinction correction applied

I133bfad: Exposure time (seconds) (30.): <

I33bfad[*,1,1](1): <

# STANDARD: Observatory parameters for Bisei Astronomical Observatory

# latitude = 34. 669

I33bfad: Airmass (1.:) (1.): <

Star name in calibration list (HR5501): </

I133bfad[1]: Edit bandpasses? (no|lyes|NO|YES|NO!|YES!) (yes): <

extinction 7 7 A )V AFEE L2 & XX, extinction correction (KEUZ X 2EELWLIL D2 %
BrET2) IFEITENERA, ZORE, REOEETIBEIZALRNOT airmass OfEdH 1)
L LTk ¥, BAENIIE, FHER L AR LR CRZICHEE TBRl L ThhiE, 2 THD
RANOTE N, EERIIFHPEEN T2 MENESTZD 750 TRAEZAE L LT, Ak, 20k
2% 07 < DT DIZBINPET TRIE L7 R D ZEEFHE (extinction file) ZHE L T extinction
correction ZTWVWE T, 7272 L, EEITIAARDLA . KKOKE S FHICRMIC L > TEIT 50
THIENRNEETY, Z2< DO%LAIE, BlllZ T2 —Bo 5 HIZR D X EWRH, A& E CIREER %
BHILTOK & LTWET,

irafterm

HOAOAIRAF W2,12,2-EXPORT k Bels Sat 11:00:57 23-Apr-2005

4000 L S000

5-30
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X 5-30 1%, B LR ERED AT NVIZERER IEIZEEHT 555 0N KRR (JERE) 2R
ENTWET, WIS S/N DNEWE ZADTFT =X IfFEbRWE HIch— Y vEHbET [d]
(delete) F—THIR L TP & £,

irafterm

= Sat 12:34:17 23-Apr-2005

4, 00ES

Z,00EE

2, 00E5S

1,00EE

4000 5 FOoo BO00

5-31
HIERZ LT < EBIZIEK 5-31 O XD IIFiAx~— 27 BRkITT- 7 7712720 £3, ZhTRFNX
fq] (Quit) F—TKTT5LIEF/ LD 133bfad 7 7 A AT ENET, 133bfad 7 7 A /LT
. N RRRATEOEERD T T v 7 AL Ty MERT—TMbEnE T,
on> type 133bfad
[133bfad] 1 1024 30.00 1.000 3378.855 7935.603
B 77T A Ny R BTk
3812.00 3.8191E-11  16.000 976071,
3828.00  3.3230E-11  16.000 767767.
3844.00 3.8788E-11  16.000 1096640.
3860.00 4.5488E-11  16.000 1452914,
3876.00 3.6366E-11  16.000 1250546
3892.00  3.4795E-11  16.000 975698.

(20) ZEHEECKDBEERIE @ : sensfunc

standard 2~ R CT—7 /L EINT-BRE DT — X 1Zx LT, sensfunc a2~ N& W TERE
iR 2B L TR F T,
on> epa sensf
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| RAF

Image Reduction and Analysis Facility

PACKAGE = onedspec
TASK = sensfunc
standard= I33bfad Input standard star data file (from STANDARD)
sensitiv= I33bfad Output root sensitivity function imagename
T HAZ 74 ViXEERYIZ 133bfad.0001.fits L2 ADTRICARITH RV,
(apertur= ) Aperture selection list
(ignorea= no) lgnore apertures and make one sensitivity funct
(logfile= logfile) Output log for statistics information
(extinct= ) Extinction file
(newexti= extinct. dat) Output revised extinction file
(observa= ) _.observatory) Observatory of data
(functio= legendre) Fitting function
(order = 10) Order of fit
(interac= yes) Determine sensitivity function interactively?
(graphs = sr) Graphs per frame
(marks = plus cross box) Data mark types (marks deleted added)
(colors = 213 4) Colors (lines marks deleted added)
(cursor = ) Graphics cursor input
(device = stdgraph) Graphics output device
answer = yes (no|yes|NO|YES)
(mode = al)
:go <

No extinction correction applied

Fit aperture 1 interactively? (no|yes|NO|YES) (nolyes|NOJ|YES) (yes): <
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4000

SO00 BO00 000

Senzitivity fFunction for aperture 1 --»> 133bfad, 0001

5-32 sensfunc TERINDHT T 7
HIBR L72WARA > M2 —Y &2 4T [d] (delete) F—ikIZ Tp) (point) F—T7T —Z MHIER S
NWETHIBRLES [f] (fit) ¥—T7 4y FSHEET, ThEM0 iR L TUREHBREZIE 5,
b LEABOWE N EY 7200 4UX [ order 15) 72 & L TIREAZ WY IO L Ed, Zo0# X, H
HIRIR DB D 72D BN ST E L KIFTOT, TR ARV B LRRHNANAS LR L TH
DHENRH Y ET, ®EIZ Tal (quit) F—THTLET,

sensfunc =2~ KU 77L&
?2 (~NVTREIREND)
a (J&T1)

d (delete HI%) +p (point T —ZKRA L FDOHIK)
r (redraw FHER)

f (it 74> k)
a (quit #7)
corder a (K% alld %)
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(21) BEE(CKHEEBRIE QO : calibrate

sensfunc {2 X > TR BT KL HR 2 cal ibrate 2~ RTHRIKRIKD AT MUICH#EH L £,
on> epa calib

Il RAF
Image Reduction and Analysis Facility
PACKAGE = onedspec
TASK = calibrate

input = I7bfad Input spectra to calibrate < AJ17 7 A V4
output = I7bfadc Output calibrated spectra < H717 7 A V4

(extinct= no) Apply extinction correction?

(flux = yes) Apply flux calibration?

(extinct= ) Extinction file

(observa= ) _.observatory) Observatory of observation

(ignorea= no) lgnore aperture numbers in flux calibration?
(sensiti= 133bfad) Image root name for sensitivity spectra

T sensfunc{Z & > TROTREMMB T 7 A 1V, ARNIEFEDOTOK,

(fnu = no) Create spectra having units of FNU?
airmass = 1. Airmass «T7~<XZZTi& 1]
exptime = 300. Exposure time (seconds) <—EHEM F)
(mode = al)
:go <

[ 7bfadc:

I7bfad: Exposure time (seconds) (300.): <

WARNING: 2 pixels outside of flux calibration |imits

Flux calibration applied
INTY7 77 Ax%x V7 b= a UMTOIRY MVOMEIRSET Lk L7z, WARNING T7o23q2:
5 < SNBENERFICONWTTL L D25 2 2 TIEMEIC L EE A,

(22) AR MILDT 5 IRR : splot

MU TmARY MV EERRTAHDIZIE splot 2~ ROMEF|TI, splot TR T AT TR A
N7 MVORES TEET,
on > epa splot

I RAF

Image Reduction and Analysis Facility

PACKAGE
TASK

onedspec

splot
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images =

line

band

(units

(options

(xmin =

(xmax =

(ymin

(ymax

(save_fi

(graphic

(cursor

(nerrsam

(sigma0

(invgain=

(functio=

(order

(low_rej
(high_re=
(niterat=
(grow =

(markre j=

star_nam=

mag =

magband
teff

(caldir

(fnuzero

next_ima=

I7bfadc List of images to plot < A/17 7 A /L4

1
1
)

auto wreset)

3800.) Minimum X value of initial graph .

Image |ine/aperture to plot
Image band to plot

Plotting units

Combination of plotting options:
xydraw, histogram,

auto, zero,

nosysid, wreset, flip, overplot

8000.) Maximum X value of initial graph

INDEF)
INDEF)
splot. log)
stdgraph)
)

0)
INDEF)
INDEF)

spline3)
1)

2.)

4.)

10)

1.)

yes)

) _.caldir)
3. 6800000000000E-20)

Minimum Y value of initial graph
Maximum Y value of initial graph
File to contain answers
Output graphics device

Graphics cursor input

# PARAMETERS FOR ERROR ANALYSIS

Z Z TR AR E L
W& R R LTIERD SIN A
B NBPFH S THRRS
NHOTHZTEREL T
%, 777 kT la)] F—%&{H
STAVETIT 4 7ICH%E

LTHEW,

Number of error samples (<10 for no errors)

Constant gaussian noise term (INDEF for no erro

Inverse gain term (INDEF for no errors)

# PARAMETERS FOR CONTINUUM FITTING
Fitting function

Order of fitting function

Low rejection in sigma of fit

High rejection in sigma of fit
Number of rejection iterations
Rejection growing radius in pixels

Mark rejected points?

# PARAMETERS FOR OVERPLOTTING STANDARD STAR FLU

Standard star name
Magnitude of star

Magnitude type

Effective temperature or spectral type

Directory containing calibration data

Absolute flux zero point

# PARAMETERS USED IN INTERACTIVE QUERIES

Next image to plot
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new_imag= Image to create

overwrit= Overwrite image?

spec?2 = Spectrum

constant= Constant to be applied
waveleng= Dispersion coordinate:
linelist= File

wstart = Starting wavelength
wend = Ending wavelength

dw = Wavelength per pixel
boxsize = 3 Smoothing box size (odd number)
(mode = ql)

:go <

NG A= —BEFCRE L2 IEa~ > RO U bFITTEET,
on > splot 7 7 A V4

41 Z3-Apr-

[X] 5-33 splot TAXY ML EFRRLIZEZ A

53




splot 2> FU 77 LR (K<fEH)

? (help ~VTBEREND)

a (quit #7)

c (BFETR)

r (FR)

a (2EITH— V)LD OEAEFH 2K T %)

k QEITHDT AT 4 v F)

e (2 [BICH i D HIE)

s (RL—V U T +EANT)

cunit (RO BN 22 25 # tunit km/s 6563angstroms)

(23) WEBLF-T—2ZTXAXFTHHIT S : wspectext

WUBE L 7= AT " V% windows ED 7T 7Y 7 N CHRR LW E XL, wspectext I~ R TT —
BuETHXRART 7 A M LTHATHIIRIHTE £,
on > epa wspec

| RAF
Image Reduction and Analysis Facility

PACKAGE = onedspec

TASK = wspectext
input = I17bfadc[*,1:1] Input list of image spectra
output = I7bfadc.txt Output list of text spectra
(header = no) Include header?
(wformat= %0.4f) Wavelength format
(mode = al)
:go <
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6

1

CHORXAYKFZDNT

ZORFa2Ay M RERLEOSHaE TELETLOFICHH LTS B 9 72HIZ 2005 4 4
JNZERRICE THIME L7z TIRAF IC X DR Bm e7T — Z i &) OB L 727 F A &
BIELZbDOTY, ERRLATIE, ZOHWESLIENTS IRAF OA X b —/LiEE 25 IRAF (2 X
DRI NT — A ENTEE S EE L CE E L, 29 LR SoBICBE IckoTELD
BT FA N GF EFaf 2003, RIEAXT M OTT0) 2#BFBICPEL CWET, LA
KIEBEDOPHIBC L > THLNT —F ERiRE LTEMPNTOETR, o cibn:
T=ZIZOWVWTHEIGTELIET T, WASFHHLTWEETRIEENTT, EEORNWI AT
EPNTHWDLHGRH L0 LNEADT, EEERS AT ZSR LN 21T> TFIV,
Y Nbolo b XX, EHEETEBHLE IV,

ZONFEITAHICaIE— L THEAR L THEWEEAD, BEEII)IETHARE LTV ET, AR
EEELTHA LEZWEAIEL, EE~THET S,

£E X8

A User’s Guide to Reducing Slit Spectra with IRAF
Phil Massey, Frank Valdes, Jeannette Barnes, 1992
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8 Appendix A
8.1 IRAF ZESRIICHI>»TH=Z-L\2 &

(1) unixDELXRKaTUF

IRAF [Z UNIX 2 0S FCEMELET DT, 77 A VB Y unix OEGEDNMLENZ 20 £, A=
~ > K (ls,cd, cp,mv, rm, pwd, etc.) X°7 7 A M2 ElZHOWTHIFR L CTlBEE L X 9,

2 ViITT43—DFELA

IRAF D/3T A —Z —EWEIL vi =7 4 X —DENFITETOET, vi =7 1 X —OfHZRHN
HIZENTBEEL X 9,

8.2 Ny —T[2DIVT

IRAF (3% =V LW B Ta~vy FREBENTWET, e = RSN v =V 2% 25 2
LT, WAWARavy RS2 N TEET, Help 2~ FTHEATE 23~ R
=V OHRANFIREINE T, ETVIRAF ZEFBTLLLUTOLI Ay E—UNERENET,
$cl

NOAO PC-IRAF Revision 2.12. 2-EXPORT Sun Jan 25 16:09:03 MST 2004

This is the EXPORT version of PC—IRAF V2.12 supporting most PC systems.

Welcome to IRAF. To list the available commands, type ? or ??. To get
detailed information about a command, type "help command’. To run a
command or load a package, type its name. Type “bye' to exit a

package, or logout’ to get out of the CL. Type ‘news’ to find out

what is new in the version of the system you are using. The following
commands or packages are currently defined:
obsolete.

dataio. | ists.

dbms.

images. proto. system.

|anguage. noao. plot. softools. utilities

cl>
DRy =TT, [ DN TWBE DR NNy r—DOERE T,
help 2~ R TRy 7 —U OGN B E T,

Z Z T, dataio. images. ....

cl> help
dataio — Data format conversion package (RFITS, etc.)
dbms Database management package (not yet implemented)
images — General image processing package
language — The command language itself
lists List processing package
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local — The template local package
obsolete — Obsolete tasks
noao — The NOAO optical astronomy packages
plot — Plot package
proto — Prototype or interim tasks
softools — Software tools package
system — System utilties package
utilities — Miscel laneous utilities package
Bl Z X, images /Xy —T % — FTHUE, & 512 images /Xy 77— DOH DN DND /Ny Ir—
VIRFRINET,

cl> images
imcoords. imfit. immatch. tv
imfilter. imgeom. imutil.

im>

o< R7a 70 Tel) 206 Tim) I8 b2 LIZEELTREY, 2L, images /X 4
—VORTHELLTVWDHEEI ZLERLTVET, 61T, imfit Ny r—Yofitizngt
LTD3o0a~y RBEMATE LI &30 £,
im> imfit

fitld imsurfit lineclean
im> help

fitld — Fit a function to image lines or columns
imsurfit — Fit a surface to a 2-D image

lineclean — Replace deviant pixels in image |ines
Ny r—=vinbu 77Ty b LTengalE, Toyel AT 5 ERIORBIZREY £,
im> bye

imcoords. imfit. immatch. tv
imfilter. imgeom. imutil.
im> bye
dataio. images. | ists. obsolete. proto. system.
dbms. |anguage. noao. plot. softools. utilities

cl>

8.3 unixavwy FOEHA
IRAF ECunix a~y ReffTLEXiZa~vry RoEIC 1) 2T E9,
c> la<=r F4

8.4 avY FDOEHE

a<y REANTLHHE, a~vy RBPYHEITE DREEBOLTE TCa~y RiIZFFEDTRY 3, 4
z1E, A EE TS limarith) Thiit,
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cl> imarith

L BHANLERLS T

cl> imar

T TH, ATYT, L, Ny r—YIilioTr—RanTnWba~vy RRZEDLHD T, i3
FTETTHREETHLRINEDDL Z ENRH Y £,

8.5 A< FEEDIRE : ehistory

BRULEIRavry REMBEILEVIELTEWE XY a~vr NERBEZRE L TEITT 500 HF]
ESERS

cl> imarith file1 - bias1_5 filelb

cl> eh

imarith file2 - bias1_5 file2b <- #ina<y FBE® (1] % 2] &L LTES

cl>

8.6 AJLT :help

cl> help =<2 F4
avy RONVTIPRFRENET, a~v2 RAEANLBEWEBIED Sy r—oa~y RO
DERRINET,

8.7 INTA—AR—ERTE : eparam

cl>epa == F4
v RONRT AL —ZRETEET, NTA—HF—REDOHEIX vi =T 4 ¥ — LR UMHHS
*ETT,

8.8 /INTA—A—FKI : Iparam

cl>lparam =<2 F4
Av Y FIZRESNTWANRTA—F —2RRIEET, VA LVT N D] ZlioTT7 7 A4 10T
HAOZERGFTHZEHTEET,

8.9 NSA—F—BFEHEMLATY FZETIT S
fepa A~ N4 NRIA—H—%FRELTC, TOFEFa~vr FEETTIHIDE, vioT 4 X —L
FEET, T[] ZALThHa~wy RTIZE-> T lgo) TEITENET,
'go < (5E17)
q! < (TG RA—F—BEEETITKT)
wq < (RNTA—F—EREHELTKT)

B1I0EHDIT7AILEYRANILTINSA—F—[ZERET D

Bz, AFD5 207 7 A VOFZEY 72\ & X 1%
cl> list
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filel.fits
file2. fits
filed. fits
filed. fits
filed. fits
TrANBEINFZELE T 7ANY A NexT 4 Z—FTcidfilesa~y FEOHAWZ) XA Lo b
>) LTED £,
%vi filelist
filel
file2
file3
file4
file5
‘wq
A ROAN T 7 A NI Tefilelist] EANTHIE, 77 AV Y X bafioTa~vy vk
TeanEd, le)] NUARTZ7ANVDOEKRTY, /AT A—F—FEMETHRRICIEETE £,
cl> imcomb @filelist outfile
Mar 18 19:33: IMCOMBINE
combine = average, scale = none, zero = none, weight = none
reject = sigclip, mclip = yes, nkeep = 1
Isigma = 3., hsigma = 3.
blank = 0.
Images
filel
file2
filed
filed
filed

Output image = outfile, ncombine = 25

8.11 774 ILZHIFRT % : imdel
cl> imdel 7 7 A V4
8.12ELavY F&EHYRYT : ™

EHRiO A~ Rafdyikd L&
cl> AA

imde |
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