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NEW IRAF ABC
I. IRAF 43

D Elvd B ds9 A g3t

gl

o] lomg [RAFE 227] 93AE xgterms HPA| 7| =5 o)

gl % 29 = xterm, gterm, hanterm 5 W&t Enjde] v} IRAFE xgtermoll A %23} &

$ xgterm —sb&

Notice 1. § EAIE gl 2 HolgdoA A#iErS 2ot

Hel B+ 22 g4 #elth sbe 23 E0E u|aiy, &= A Foz Hdags)
U Sfolth Hulde] A& viFa AS e -fg M2 WA) -bg MZAA W)
= d8@n =3 FE AAS WAsa AS e font A4S dFaFE A 7bE A
= AA, 2AE AotH, FEE F 9 A3 FiAl st Avd, g HEolE dysinat

$ xgterm -fg ivory -bg black -font 9*15bold &

EY olw A Br] % IRAFS} & gksto] ojulx] o] e ¢folF
#el ds9= A Bstat

tip1, RS oI TH AFROLRE, xgtermOls IRAFES AlD OIEHA, FAION xtermlEZE mQY 24
QL Ol TUTHZ BiEL HiE Ol Qi ol UG MWdtoh, Sl [RAFOI A&5BHRI %I wE,

xgtermg 27HON LT [RAFS ALDHdI dhuts AQoll, THE ot fielp BHBOIRE =8
Hio 283K

tip2, NE™HOE patiTt AEHCE RiQ AYMUS S QxIof ALQol T=I5HS AT

4 QITh, DHRIBE patATh AES QLRI Q2 AYMQUS AIROITRE @ mHE mMQA PEES o QY
S dMZolorqttt, (ex, /usr/local/bin/xxxxx)

Notice 2, E Ol Z=¥ o

£ +50 x%AE £EUECHE oxittbs YYoE2 FERE W
ZEE ftot



NEW IRAF ABC

2) IRAF A3 2 F73}7]

IRAFE 2380l 24, IRAF A3 31U¢l loginclg wrsoloF gt} loginel Y-S A st
A4 gt OEEYR olF § mkirafE JHIATE o] F EHuE BYs &5 FEolAM xgterm

SEEAEE

$ mkdir M50

$ cd M50

$ mkiraf

-- creating a new uparm directory

Terminal types: xgterm,xterm,gterm,vt640,vt100,etc.

Enter terminal type: xgterm

A new LOGIN.CL file has been created in the current directory.
You may wish to review and edit this file to change the defaults.
$Is

login.cl uparm

o

.

I o5 logincle] WES 2 od 4
$ vi login.cl

stdimages tH2Zdo] H& o|n|A| 9 £4S HAst= Aol Al ojm A9 A7 gk
A AASFAYAK CCDE 1024, 2K CCDE 2048), by v shAl 40960 8192 A==
e dgskAh oA 39S 1K CCD (HAo] 1024 x 1024)E A1&3l= =2 #set stdimage =
imt300S imtl024E FAHMET) (Yol #EE A $E Ao Fo & AN 281 imtypes
IRAFol A AREEE o] BtdS ZAA gt 217t AFRE dHolH = SR} fitso] 2= #set
imtype = "imh”"Z set imtype = "fits” & FAsIE=c}h (o] #F S A= A FY & AU
ol A F-H IRAF 7ol A fitst Y& F4AE W FX ot Hu, BE ojnA] AR=S fits®
A 7ol HTh,

# Uncomment and edit to change the defaults.

#set editor = vi

#set printer =1p

#set pspage = "letter"

set stdimage = imt1024 <- 07| #=H, ool # XA
#set stdimcur = stdimage

#set stdplot = lw

#set clobber = no

#set filewait = yes

#set cmbuflen = 512000

#set min_lenuserarea = 64000

set imtype = "fits" <- o47| £=H, ool # XA
#set imextn = "oifiimh fxf:fits,fit plf:pl qpf:qp stf:hhh,??h"

2}, oAl RE FH|7F Bwtth o)Al IRAFE A #3812} logincl Yol g tAEg oA cl
olg}x 1 IRAF7} A3



NEW IRAF ABC

$ cl

ecl>

IRAFE +5% "= logouteletal FxatW Hrh (logZhARF g¥al: Hh)

ecl> log

$

Notice 3. °I¥ ZrgelM M2 dAyE D WUPSZ M=, IRAFTF LJF HAIAIE EFH*t
£ 3+ = HEZE logincl®’l gl RAAM cl HHAE UHEH H+oF YrEAl login.cl °l
AE RN IRAFE A3 #tAL

tip3, SABRIGE, QF B |pginclS TS TS [RAF ALY e meiraf BEoiS QY
QT

tip4, ©HL9 WELoIM BEG KRS MUY HQ U OHEZOTH loginel YL OtS
OIER RDnoiseH Gain® U2 CCD H= ALUE RiENMZ QY mworoh SRS LR Qf
Ol THRBITH OIS S0l Datat THEZ otzh BOAD(EAAL AETH), SOAD(AHIA AME
o), SNUD(AIAETH RIER)Q 1Y TIEHEZ T Q1, 1 TEZ Qlol 1ty AETHY Rit=TH
Qo M TEEzZIol U loginelS AAEMM TE A2 TH CCDoll dHTEdk= RDnoisewt Gain
S 3 B QT HATH ol WOI MEcH RIEE MUY W MY loginelS LEOHH o H
HEQIRITH

tip5, IRAFASOIM rim B3E401TH BRI QfETH O ™ Qfoll =T EE EoI xRt

ecl> cp ../haha.txt .

ecl> Is

haha.txt login.cl uparm
ecl> rm haha.txt

ERROR: ambiguous task ‘rm'
ecl> Irm haha.txt

ecl> Is

login.cl  uparm
OFAETIRIZ, IRAF Aol HBIRI Qe ZISL HEEL ol “TUEE EciitHH |RAFOIM

ARYEITH TEQF HHE S 4S04y m, UAE 1T TN OIRION AHE]RE HHTIOIE 4T B
HE 4 Qo

tip 6, OIEHQE OolQolM ZotTteE EEIBHE AT AL mE ctri+cdlE LEWH AQol



NEW IRAF ABC

CHZ&ETH oot 7HEMA I ool TE 3ol RITHE ZOoFTHRI QL T Qeul o 732 =
RS TIOET ME IRAFS ALOYOIH THAI RITHE 4OY=ITH,

notice 4, 9& “ATtd < M50& UBV TE Hi# Fo4¥ ~AtReIlot R EE

http://astro.snu.ac.kr/~khpark/practice/M50.tar Al &2 £ <lct,

tip 7, &molM TE3ol AURIRFTF it E =0l Qe HQ, AURKE fitsE HIROF QtTH, Bt

Lot SR R Qlol IRAFE ALY JF 200 rendameBTEoIE FToHA TSl ARKHE HE
2 A Qnt, £ME rename [thA mQUD] [HHEETR ot BHE] [HY] Lok, oS Sof

= T

fit OS2 Fue YL YKL E, fits2tD ARKE HTIDT AL L rename #*fit fits
field=extn ol =+,

ecl> Is

Autosave-001bias.fit Autosave-007dark_20.fit frO1.fit

Autosave-001dark_10.fit Autosave-007dark_30.fit fr02.fit
Autosave-001dark_20.fit Autosave-007dark_60.fit fr03.fit

ecl> rename *fit fits field=extn

ecl> Is

Autosave-001bias.fits Autosave-007dark_20.fits fr01.fits
Autosave-001dark_10.fits Autosave-007dark_30.fits fr02.fits
Autosave-001dark_20.fits Autosave-007dark_60.fits fr03.fits

3) oluA faEHe] % oIy AR g

ds9e] Aags o] Q& uf oJud F}US ds9el taZdolstar Ao display (3UW) (24
AW E) fi+ 2t YHEH H) fives FA A displaystEts W H oot}

ecl> disp M50_v10_1 1 fi+
z1=547. z2=2887.143

ojm| A7} vj=FEH ol # FHEolA imexam WHE = AAAITIH ds9Fe] AATE AR

e °f
aevE vk A "ok o] AdEolA AR Rz = HA ffdd AME Fa uEd 2
E =95 A i ArE A4y & 5 vk

ecl> imexam

ro el wE de] Uy £ Jd=

s ¥ ¥y] X E surface plote® UERH 2=
e: dH9 97 BEXE contour plote & vER @z
a: e FAHE 57 55



NEW IRAF ABC

b

O, mEAAAIZE HE S 2 BSA9 oy JHA] AEE "L
o]+ imheader®] t}.

stk oleld JnE ni 9w
WG el A4 AlRAe Aud aEdel A

A= S oluA Y wEAZ
=43
imheader (39 ™)S &3}

ecl> imheader M50*

M50_b10_1.fits[512,512][ushort]:
M50_b10_2.fits[512,512][ushort]:
M50_b10_3.fits[512,512][ushort]:

Aol mE Weg By Adcd el orE e .
ecl> imheader M50_b10_1 lo+ | page

Gl

E
=

o
Jlm
o

=

=

AHERr B3 shdA hselect™ @ ol & AFESEAE Y El hselect MHE A=
s ydol dy HARE HiE WHo]olth hselect [HAMRLH] [H A& Fo F
w10 ojth. $I= FUHES ondrt. XFAA FE(equale ==, #A Lsﬁ}(not
equal)2 =, " %WH(less than)e <, ©]3&}(ess than or equal)2 <=, Z3I}(greater)= >, ©°|%
(greater or equal)<> >= 2}il §=835ta, o] wAZH Wi E Bolsrh 27 o]de
AS dASIZm Ao ZHE Alold ‘AND'+= &&, OR"E || & Yol5x (d> ‘FILTER
=="V" && EXPTIME == 50') °] u] 2x1& Fx &oeu 7 Ao yesttil 4&
ERaEEh=

w2

PN
o
Mo

}_

ol
=

e
)

ecl> hselect ' '$|,FILTER,EXPTIME' 'FILTER == "V"

fv01 fits \ 2.0000000000000000
fv02.fits \ 2.0000000000000000
fv03.fits \Y 2.0000000000000000

ecl> hselect ' '$I,FILTER,EXPTIME' yes

fb01 fits B 2.0000000000000000
fb02.fits B 2.0000000000000000
fb03.fits B 2.0000000000000000

ccdred> hsel f* '$I,EXPTIME' 'FILTER=="V" && EXPTIME >=3'
fv07 fits 3.0000000000000000

ool We&s F4 - Fristr A4S "W hedits ©]-&3th hedit [FL9] [ElH18] [ElE W
&



NEW IRAF ABC

ecl> hsel 'M50* '$I,IMAGETYP' yes
M50_b10_1.fits LIGHT
M50_b10_2.fits LIGHT
M50_b10_3.fits LIGHT

ecl> hedit M50* IMAGETYP "Light Frame"
M50_b10_1.fits,IMAGETYP (LIGHT -> "Light Frame"):
M50_b10_1.fits,IMAGETYP: LIGHT -> "Light Frame"
update M50_b10_1.fits ? (yes): y

ecl> hsel 'M50* '$IIMAGETYP' yes
M50_b10_1.fits "Light Frame"
M50_b10_2.fits "Light Frame"
M50_b10_3.fits "Light Frame"

tip 8, Y clMloIM EXRIA APS T Q7IRIGH IRAFY THEEY HHagols ¥ BE HRE
oAl HeE QR AT ZUABMET FTorTiok, wRE AR Zakditiis oHE HEol AR

4L QO QORBIEE K,

notice 5. At2A B MM HE HeIBHEL YEA g R HWHHF=F AL

notice 6. HAEAF 4l EAMI| = O F 8 ¥Cf



NEW IRAF ABC

O. A A & (preprocessing)

I zerocombine I master bias 44

S

darkcombine I master dark 4444

L

I flatcombine I master flat A4
28

| cedproc |  Objecto|d bias, dark, flat 5|+
L

| imalign | Object® 2I%l WY
28

I imcombine I Object &+H

[ 1] dAe 2] A

AAe e [% 119 o] CCD9 57419l Bias(CCDell 7240w Z8 9= dAxe ),
Dark(€ 5 A= & Ask= 2] ), Flat(22 A=l s, 7zt gdo] rbgetes A=
o zo])S HATE Y & @Ik o] AUS 9d noao #7)A ¢ image reduction . ccd

reduction®] 7] A| & A}-g3lc}

ecl> noao.imred

argus. crutil. echelle. iids. kpnocoude. specred.
bias. ctioslit.  generic. irred. kpnoslit.  vtel.
ccdred. dtoi. hydra. irs. quadred.

imred> ccdred

badpiximage ccdmask flatcombine mkskyflat
ccdgroups ccdproc mkfringecor setinstrument
ccdhedit ccdtest mkillumcor zerocombine
ccdinstrument combine mkillumflat
ccdlist darkcombine mkskycor

ccdred>



NEW IRAF ABC

1) Bias# &

Bias01

Bias02 + Master Bias
I

+ I

Bias03

[19 2] Master Bias AA

imstatS A}83te] Bias X859 EAZ Hu, Hirgkoly =AU fEE HE olumAE

AA =S gt

ccdred> imstat *bias*

# IMAGE NPIX MEAN STDDEV MIN MAX
Autosave-001bias.fits 262144 127. 9.047 91. 965.
Autosave-002bias.fits 262144 125.6 8.932 91. 579.
Autosave-003bias.fits 262144 125.2 8.898 92. 212.
Autosave-004bias fits 262144 125.4 8.913 88. 210.
Autosave-005bias.fits 262144 124.2 8.873 87. 211.
Autosave-006bias.fits 262144 124.3 8.883 91. 213.
Autosave-007bias.fits 262144 125.4 8.883 89. 211.
Autosave-008bias.fits 262144 124.9 8.857 88. 195.
Autosave-009bias fits 262144 123.9 8.89 88. 212.
Autosave-010bias.fits 262144 123.5 8.869 89. 210.

o[Al Ag-3 biaso|W A& HF R RFEOFETh Bias oW A7 10l 2= 54 27] 9]
TR w5 4 Fes 44 T goE dAE a8 O F ds Jds W
(DarkY} Flat, Objectel]l 3l@al= HAE ol9} 2 WH O =2 combine ¥ W2 oo 3}
ds FolFH Hr ojd Y-S Fe HHolE o|FHEE dobx & Eidowe A4et
I Aggith) FolF A ge s WEolE S AdE FY JA IsE 7Y F U= Ao
7} 1s #bias* > biasllist #til W #E& WHTHH biasllistebe 2 2E 31U S A] «bias«eh=
AL w=3slr] wj &, biasllistetol biasllist7} A3 A Ha, o] o|F 2F9 Y<lo] =

o

ccdred> Is *bias* > Bias1.list
ccdred> Is *bias* > Bias2.list



NEW IRAF ABC

vi o] & Baisllistv 075%, Bias2list+ 67103 7] A}

ccdred> cat Bias1.list
Autosave-001bias.fits
Autosave-002bias.fits
Autosave-003bias.fits
Autosave-004bias.fits
Autosave-005bias.fits
ccdred> cat Bias2.list
Autosave-006bias.fits
Autosave-007bias.fits
Autosave-008bias.fits
Autosave-009bias.fits
Autosave-010bias.fits

e oA A 2 B4

33 hselect ™= o]

¥o 1
T

P
T

ccdred> hselect "*fits' '$I' 'IMAGETYP == "BIAS"
Autosave-001bias.fits

Autosave-002bias.fits

Autosave-003bias.fits

ccdred> hselect *fits' '$I' IMAGETYP == "BIAS" > 'Bias.list'
cccred> cat Bias.list

Autosave-001bias.fits

Autosave-002bias.fits

Autosave-003bias.fits

shARE 1o
s 2g 3

epar—

Ipar#t &=

zerocombine©] T}
3] Bias, Dark, Flat# 2] &
HHgolzt A5 g Al

L

R

w2~ ¥ BiasE
78 opsttt. Bias#
b go7 epardteE

(parameterS 3FQl &

ulss

)
1ru Ff' =)

= look parameter®]
P v= epars E3 stysty gEngHE

AR AFE T A gyel e

=
=
2~
TF(

O

o]
2R

_1}11‘:
=
>

o, N

=

B

2

ccdred> epar ccdproc

[e]

= 2

HN

[19 3]¥ #o] zerocor, darkcor, flatcor = 7 E‘r
sl 3 oA %’iﬂr‘?i A st o A% (
A S ksl & [ctrl+C | == [ g )

&AL,

1

L=
o -

3} A}

oAl zerocombine<

k-
=
-
(

FA S

CC> epar zeroc

gtfe] IMAGETYP®] Bias<l

ek A cedprocoll A
1o]7]e dld A&
edit parameter?]
HHoE

6 Al 53 3]_‘:1: l:ﬂ—\ﬂ-]jﬂr

[e]

dde H
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Zuh) oWl WYL

3ol 3

]_

O

2

oo e

o
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NEW IRAF ABC

i N
T khpark@beatrice:~/datal M50 el = [ [ < hpar & ~/datal M50 o [ ]
2 IRAF £

Image Reduction and Analysis Facility Image Reduction and Analysis Facility
PACKAGE = ccdred PACKAGE = ccdred
TASK = ccdproc TASK = zerocombine
images [ | List of CCD images to correct input. @Biasl.list List of zero level images to combin
(output. ) List of output CCD images (output. Zerol) Output zero level name
(cedtype: ) CCD image type to correct {conbine: median) Type of combine operation
{max_cac= 0) Maximum image caching memory (in Mb {reject none) Type of rejection
{noproc = no) List processing steps only? {ccdtyps ) CCD image type to combine
{proces: no) Process images before combining?
(Fixpix = no) Fix bad CCD lines and columns? (delete = no) Delete input images after combining
(oversca= no) Apply overscan strip correction? {clobber= no) Clobber existing output image?
(trim = no) Trim the image? {scale = none) Image scaling
{zerocor= no) Apply zero level correction? {statsec= ) Image section for computing statist
(darkcor= no) Apply dark count correction? (nlow = 0) minmax: Number of low pixels to rej
(flatcor= no) Apply flat field correction? {nhigh = 1) minmax: Number of high pixels to re
(illumco= no) Apply illumination correction? {nkeep = 1) Minimum to keep (pos} or maximum to
(fringec= no) Apply fringe correction? (mclip = yes) Use median in sigma clipping algori
(readcor= no) Convert zero level image to readout (lsigma = 3.) Lower sigma clipping factor
(scancor= no) Convert flat field image to scan co (hsigma = 3.) Upper sigma clipping factor

15) ccdclip: CCD readout noise (electro
2 2) ccdelip: CCD gain (electrens/DN)
0.) cedelip: Sensitivity noise {(fractio

line) Read out axis (columnlline) {gain
) File describing the bad lines and ¢ {snoise
)} Overscan strip image section {pclip -0,5) polip: Percentile clipping paramete
) Trim data section (blank 0.) Value if there are no pixels

) Zero level calibration image (mode = ql) l
g Dark count calibration image
)
)
)
)

(Flat = Flat field images

(illum = Illumination correction images
(fringe = Fringe correction imapes
(minrepl= <) Minimum flat field value
{scantyp= shortscan) Scan type (shortscanllongscan)

for HELP ; for HELP

I khrark@haatrica MRO 16 B | khnarkfhaatvice MROIG B

[1¥ 3] Bias A& 4 ccdproc 27 [1¥ 4] Zerocombine A A

(29 4]3} 2] input 3+Y, output® ¥, RDnoise, Gain#t ¥ combine™ 2] S
combine®2 ol = % (average) ¥ = Lﬁ(medlan) T WHo] Wol AMSHET Ht
ol=dl 7MY F2 2HE VMR AW FH(cosmic ray)elut, &34 (bad pixel, hot
pixel) 5 ¥ ol &S A v, FUFHS He 3o 9FS H4d) g Aol UA
ok gyt vlE] S/NHl&= Aasta, &4 e ZHEdds FE de AFHA gerh o] Wi
Ao A=, kA ek 2 1049 biasE 584 F IFo=2 Urol, 7 OFe s AT
i, ol ARER Y F oomAE Huwd Aot oY

zerocombineS A d sttt w7 AZ) Bias2lists Zero2Z, 1]

zerocombineS 4 8 3} A},

H
N
[©]
—
]
—
N
@]
—
o
N}
N
¢
—
]
Hl

(ot
=

2+ 7} yes9t nogs %

ccdred> zerocomb @Bias1.list out=Zero1 combine=median reject=none \

>>> ccdtype="" scale=none rdnoise=15 gain=2.2

ccdred> zerocomb @Bias2.list out=Zero2 combine=median reject=none \

>>> ccdtype="" scale=none rdnoise=15 gain=2.2

ccdred> zerocomb Zero1,Zero2 out=Zero combine=average reject=none \
>>> ccdtype=
ccdred> Is Zero*

Zero1.fits Zero2.fits Zero.fits

scale=none rdnoise=15 gain=2.2

notice 7. L+ & WM Al ccdproc®lY zerocombine®l A ccdtype MEUAEA, Al TF ¥
A 2 =2 AF

_10_



NEW IRAF ABC

2) Dark= 2]
Dark01
|
+
Dark02
Master Bias X| A Master Dark

I

Dark03

|

[723 5] Master Dark A4

ccdred> hsel M50* '$I,EXPTIME' yes

M50_b10_1.fits 10.000000000000000
M50_b10_2.fits 10.000000000000000
M50_b10_3.fits 10.000000000000000
M50_u20_1.fits 20.000000000000000
M50_u20_2.fits 20.000000000000000
M50_u20_3.fits 20.000000000000000
M50_v10_1.fits 10.000000000000000
M50_v10_2.fits 10.000000000000000
M50_v10_3.fits 10.000000000000000

d A ddel= 10%, 20%, 30%, 6025 A Dark’l AT, AA] M50 #=3st= o= 10
Z, 20% =7 AgEReEmR 10%, 2029 DarkERF ARE3T)

Dark3td A imstat¥ &= &34 F= HolHE AANFES vt Darke ddzte] 9
gk wo]= 2 Dark oW A9 #h& o2 o 2= AlFte] ulEl AP ZIEEr]el, oW w=F AT
Dark o] A7} 1o th& =FA1Fe] Dark#t®e A4te] 7hselAwt, AA AsA s &
= =E AIZE
Dark+ Bias
siot, whEbA [29 6] 2 o] cedprocoll A Zerocord AF L, zerod] UM WHE ZerofitsE F

o

7}skal ctrl+D =

s *001dark_10* *002dark_10* *003dark_10* *004dark_10* *005dark_10* > Dark10-1.list
s *006dark_10* *007dark_10* *008dark_10* *009dark_10* *010dark_10* > Dark10-2.list
s *001dark_20* *002dark_20* *003dark_20* *004dark_20* *005dark_20* > Dark20-1.list
s *006dark_20* *007dark_20* *008dark_20* *009dark_20* *010dark_20* > Dark20-2.list

ccdred>

ccdred>

ccdred>

ccdred>

[Z2% 719} %] epargs FaNA stAY, &2 ofdiel o] A WHoE Wol, 7+ a5 ol
A median 343 ¥, 10%/20% 247 + AYRES HFoE FHG



NEW IRAF ABC

| = khpark@beatrice:-/datal M50

PACKAGE = ccdred
TASK = ccdproc
images
(output. )
(cedtype: )
{max_cac= 03
{noproc = no)
(Fixpix = no)
(oversca= no)
(trim = noj
{zerocor= yes)
(darkcor= no)
(flatcor= no)
(illumco= no)
(fringec= no)
(readcor= no)
(scancor= no)
line)
)
)
)
Zero)
)
)
(illum = )
(fringe = )
(minrepl= 1.)
{scantyp= shortscan)
ore

I khrark@haatrica MRO 16 B

IRAF
Image Reduction and Analysis Facility

(o [ ] e ]

e:~/datal/m50

List of CCD images to correct

List of output CCD imapes

CCD image type to correct

Maximum image caching memory (in Mb
List processing steps only?

Fix bad CCD lines and columns?
Apply overscan strip correction?
Trim the image?

Apply zero level correction?

Apply dark count correction?

Apply flat field correction?

Apply illumination correction?
Apply fringe correction?

Convert zero level image to readout
Convert flat field image to scan co

Read out axis (columnlline)
File describing the bad lines and c
Overscan strip image section
Trim data section

Zero level calibration image
Dark count calibration image
Flat field images
Illumination correction images
Fringe correction imapes
Minimum flat field value

Scan type (shortscanllengscan)

for HELP

[21¥ 6] Dark #2]4d ccdproc A7

ccdred> darkc @Dark10-1.list out=Dark10-1

rdnoise=15 gain=2.2

ccdred> darkc @Dark10-2.list out=Dark10-2

rdnoise=15 gain=2.2

ccdred> darkc @Dark20-1.list out=Dark20-1

rdnoise=15 gain=2.2

ccdred> darkc @Dark20-2.list out=Dark20-2

rdnoise=15 gain=2.2

ccdred> darkc Dark10-1,Dark10-2 out=Dark10 combine=average reject=none ccdtype

rdnoise=15 gain=2.2

ccdred> darkc Dark20-1,Dark20-2 out=Dark20 combine=average reject=none ccdtype=""

rdnoise=15 gain=2.2

notice 8.

H HER Y2H biasE

=
.

combine=median

combine=median

combine=median

combine=median

PACKAGE
TASK

input.

{statsec

(nlow

(nhigh
{nkeep
{mclip

cedred

IRAF
Image Reduction and Analysis Facility

darkcombine

Dark10-1)
median)
none)

)

yes)

no)

no)
exposure)

) Image section for computing statist

0)
1)
1)

yes)

3.)
30
15)

2.2)
0,

-0.5)
9.)
al)

| khnarkfhaatvice MROIG B

_12_

[2¥ 7] Darkcombine

reject=none
reject=none
reject=none

reject=none

ccdtype=

ccdtype=

ccdtype=

ccdtype=

Hel processTt no2 HFH £ °l+&, T °l0] biasE SMHIWT wfE
H HjZH EOR F2IAL

="" process=no

=)

List of dark images to combine
Output dark image root name

Type of combine operation

Type of rejection

CCD image tupe to combine

Process images before combining?
Delete input images after combining
Clobber existing output image?
Image scaling

minmax: Number of low pixels to rej
minmax: Number of high pixels to re
Minimum to keep (pos} or maximum to
Use median in sigma clipping algori
Lower sigma clipping factor

Upper sigma clipping factor
ccdelip: CCD readout noise (electro
cedelip: CCD gain (electrens/DN)
cedelip: Sensitivity noise (fractio
pclip: Percentile clipping paramete
Value if there are no pixels

for HELP

pS|

44

process=yes scale=exposure

process=yes scale=exposure

process=yes scale=exposure

process=yes scale=exposure

scale=exposure

process=no scale=exposure

3

°| ot

°l



NEW IRAF ABC

3) Flat#] 2]
Flat01l
.|
+
Flat02 Master Bias | Master Flat
Master Dark XA

i [
I
Flat03
|

[1¥ 8] Master Flat A
Bias® Dark: ZE 9 ¢S wx] x|t FlatH e = ZF e s A3} imstato 2 F

= dle]

A,

3 g o

=X=

ccdred>
ccdred>
ccdred>
ccdred>
ccdred>

Flate] m] ] = Bias, Darkell €3 wo]|ZE *3tsla
A Bias$} Dark RAE 9152 &%}, Flat 94 2+ =

B = ARl A A g

Flate] 3ol subset HEE HolF2k dldo subset BHEE FolF+ ol
flatcombines 3 o FA°] subset F&HS 3
712 Bold A& At e shy] wiZolth. oA sdoA =, UBVRI BE HE

Algal=H, A5 H o w2 e subsete] A=

—

A7) W&o, FHgls R, I ERELS AN FA

Irm fr* fi*

ccdhedit fu* subset U
ccdhedit fb* subset B
ccdhedit fv* subset V
Is f* > Flat.list

7] e [2¥ 9]¢} 7o) cedprocol
= Azt wet sgsteE &9 DarkEs

BA ol sl A YF o)A vk BE Darke] ADUZS, Flate] 1A H3] FA] 75 & AL
==

2 27

wf o, obf- whAE Dark 9t AbEei= 1A wAZE AN A= e

w7 = [ 1019 2ol epars A A3 sFAY W ol ool o] g

ccdred>

reject=avsigclip ccdtype=

flatcomb @Flat.list out=Flat combine=median \

process+ subsets+ scale=mean \

statsec=[51:460,51:460] rdnoise=15 gain=2.2

A o) 2

o]
PR

THEATGHE G5 o] 3 e FAdor dEHMEE Flats €2 AS AAL

_13_



NEW IRAF ABC

i N
T khpark@beatrice:~/datal M50 oo = [ | [ = e & ~/datal M50 o [ ]
& TR AF

Image Reduction and Analysis Facility Image Reduction and Analysis Facility
PACKAGE = ccdred PACKAGE = ccdred
TASK = ccdproc TASK = flatcombine

images = List of CCD images to correct input. = @Flat.list List of flat field images to combin
(output = ) List of output CCD images (output. = Flat) Output flat field root name
(cedtype= ) CCD image type to correct {conbine= median) Type of combine operation
(max_cac= 0) Maximum image caching memory (in Mb {reject = avsigclip) Type of rejection
{noproc = no) List processing steps only? {ccdtype= ) CCD image type to combine

{process= yes) Process images before combining?
(Fixpix = no) Fix bad CCD lines and columns? ({subsets= yes) Combine images by subset parameter?
(oversca= no) Apply overscan strip correction? {delete = no) Delete input images after combining
(trim = no) Trim the image? {clobber= no) Clobber existing output image?
(zerocor= yes) Apply zero level correction? (scale = mean) Image scaling
(darkcor= yes) Apply dark count correction? (statsec= [51:460,51:460]1) Image section for computing statist
(flatcor= no) Apply flat field correction? {nlow = 1) minmax: Number of low pixels to rej
(illumco= no) Apply illumination correction? {nhigh = 1) minmax: Number of high pixels to re
(fringec= no) Apply fringe correction? (nkeep = 1) Minimum to keep (pos) or maximum to
(readcor= no) Convert zero level image to readout (mclip = yes) Use median in sigma clipping algori
(scancor= no) Convert flat field image to scan co (lsigma = 3.) Lower sigma clipping factor

(hsigma = 3.) Upper sigma clipping factor
(readaxi= line) Read out axis (columnlline) {rdneise= 15) cecdelip: CCD readout noise (electro
(Fixfil File describing the bad lines and ¢ (gain = 2,2) ccdelip: CCD gain (electrons/DN)
(biassec— ) Overscan strip image section (snoise — 0,) cedclip: Sensitivity noise (fractio
(trimsec= ) Trim data section (pclip = —0.5) pclip: Percentile clipping paramete
(zero Zero) Zero level calibration image {blank = 1.) Value if there are no pixels 1l
(dark Dark10) Dark count calibration image {mode = ql)
(flat ) Flat field images
(illum ) Illumination correction images
(fringe = ) Fringe correction images
(minrepl= 1.) Minimum flat field value
{scantyp= shortscan) Scan type (shortscanllongscan)
ore

for HELP for HELP
I khnarkfhaatrica MO 16 B — I khnarkfhantrica MRO1G B —_—
[2¥ 9] Flat A8]& ccdproc 2A [21¥ 10] Flatcombine 2 A

ccdred> Is Flat*fits
FlatB.fits FlatU.fits FlatV.fits

4) Object

2= ojojx| Master Bias &| 7
Master Flat XA

T 22t 0[] X|
Master Flat 27

|
[Z2¥ 111 Object ©]n] Aol A, Bias, Dark, Flat #2]&}7]

0

Of

oAl objecte] M Aol ccdprocell Bias, Dark, Flat A< sl Ht} objectdA] ZE WH=E
28 A (8E Ay sjoretr® st el subsetd BE @olFET).

ccdred> ccdhedit M50_u* subset U
ccdred> ccdhedit M50_b* subset B
ccdred> ccdhedit M50_v* subset V
ccdred> Is M50%10* > obj10.list
ccdred> Is M50%20* > obj20.list

(2% 12]9 2ol eparz A4 2 AW FAY, ool 2 WaolE QR (p/@)
on slgE s PiE B ol pE BelFehs ofulolth o] AN L of# HiEe] 3l
o shubel AubEE wolAW, ol go] dHEI AupEol L1 Ugol HE A% J/@rt A

& Agdn)
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NEW IRAF ABC

|
T khpark@beatrice ~/datal /M50 o [ 50 ]

IRAF
Image Reduction and Analysis Facility
PACKAGE = ccdred
TASK = ccdproc

images = @ob,jl0.list List of CCD images to correct
(output = p//@ob,jl10.1ist) List of output CCD imapes

(cedtype= ) CCD image type to cerrect

(max_cac= 0) Maximum image caching memory (in Mb
{noproc = no) List processing steps only?

(Fixpix = no) Fix bad CCD lines and columns?
(oversca= no) Apply overscan strip correction?
(trim = no} Trim the image?

(zerocor= yes) Apply zero level correction?
(darkcor= yes) Apply dark count correction?
(flatcor= yes) Apply flat field correction?
(illumco= no) Apply illumination correction?
(Fringec= no} Apply fringe correction?

{readcor= no} Convert zerc level image to readout
(scancor= no) Convert flat field image to scan co
(readaxi= line) Read out axis (columnlline)
(PixFfile= } File describing the bad lines and c
(biassec— } Overscan strip image section
(trimsec= ) Trim data section

(zero = Zero) Zero level calibration image f
(dark = Dark1®) Dark count calibration image

(Flat = Flatx fits) Flat field images

(illum = I } Tllumination correction images
(fringe = ) Fringe correction images

(minrepl= 1.) Minimum flat field value

{scantyp= shortscan} Scan type (shortscanllongscan)

orel

for HELP
I khnark®haatvricre MR IC B ——

[2" 12] Object A8 2A

ccdred> ccdproc @obj10.list out=p//@obj10.list ccdtype="" fixpix- oversc- trim- zerocor+ darkcor+ flatcor+ zero=Zero
dark=Dark10 flat=Flat* fits

ccdred> ccdproc @obj20.list out=p//@obj20.list ccdtype="" fixpix- oversc- trim- zerocor+ darkcor+ flatcor+ zero=Zero
dark=Dark20 flat=Flat* fits

oA HMA T Zo] *rH pE AFHE HUEo] wtEojH S Aolth [y 13]¥ Zo], A
g 345 E3) Bias, Dark, Flato] AA

ccdred> ccdlist p*

pM50_b10_1.fits[512,512][real][unknown][B][ZDF]:M50
pM50_b10_2.fits[512,512][real][unknown][B][ZDF]:M50
pM50_b10_3.fits[512,512][real][unknown][B][ZDF]:M50

7DF+ Z}7} Zero, Dark, Flat B o] &85 Adth

rr
o

ol t}.

tip 9, RIZTR AL WA ofFFol LTHE £ QRIGE Aol Y2 AEE TIEUR
Qe I RAETHOIM BES Y mHe A HHFCZUE MY WHEEH mUolFE dtue)
EIE 71E2%0 KRS W ol REERNZITH YM ROIBMRITH THE OlAlol E mMYSL
B _HE+EL EM_LEAITEfits % R YAHYOE mYHol TNEmO Qo F,
M50_V10_2.fits QAL 'M50€ VEEEZ 28Hm & tRlon =EAITHE 10T 2HE
Nolck, BEdAat AE 5 o HMBoio WEgoEHsE thEHE dn RAETH AMBDIEER Aselect
HE OIS ALRJI ATHE FOH 7ol 20l o3 YL A WRE QT
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NEW IRAF ABC

[Z28 13] 9 ol AEHek dA 27 gsd oA (5-)

(79 14]9] #3 olvAst o] ¥Fshart YL AP, fixpixE oA W
F shavt gk, e AR Welrbxh) BFsat CCD A 54U F 9, e 9
s40] AUZAL, AR B del @ wa WA,

2
3
o
oH Mt

$4, BFs27t e vl

rir
)

o %1},

it
o
il
FN

ccdred> vi fixpix
pccd058. fits
pccd059 fits
pccd060.fits
pccd061 fits
pccd062 fits

fixpixell 41743 stde] A WE badpixel®] xyA1e A&} 2(x x_f y_i y_Hs HolE
t}. ds9 & dolA imageE YEIYE xyFigo|t).

ccdred> vi badpix

1012 1014 644 2048
1012 1014 644 2048
1012 1014 644 2048
1012 1014 644 2048
1012 1014 644 2048

Fixpix ¢} badpix Fdo] FH] = O fixpix & Ab&ate] th&3 o] #ojFEr).

ccdred> fixpix @fixpix badpix
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NEW IRAF ABC

[Z2% 14] &3k A A ofw A& )k AA F- oA (%)

=i

o]

o}
=

al

>,\l

148 doix sk (17 1419 $3 ovAAY BFsast AdE AA
Sk,

&
o

ccdred> !ds9 pccd* &

6) ZdA AA

=ob 22 AagdA BEAAE X% CCD 5/¢ #idle] yehdtt
oj7}zt) ol& Z™ A (Fringe)el gth. ol & AAsNF7] A wh=H

o 2e wmE A U oMAES B3 gom FAET

ccdred> imcombine @].list output=Fringe combine=median reject=none rdnoise=15 gain=2.2

tip 10, 28, vue® (dithering)olzt 3t AME CCD LWAOIM Ol ZMRE FHIE AQS
WUE Al LOHBHOFQITH, HITE EZER AIH HOt orudz, CCNY dmAIOl AL HAIDHT M
M HIEA HEA TS MHERH (B8 Tuw ARTHE QZ3HRI Qfor

T REOE tnEg
SHEE BHUEG) AF 5HE UXD o)

olgl™ [1¥ 15]9F #2& may ZAX7F A HAT FHAA S nprbA =) o] wpH
dAE EE T e g oju Ao A v FEo) AR 1 Um B AA AR gho] AA
AXA =2 AJF3Hnormalization)E & FL7F Ut A, nfAH X9 BAGFGS
o B A}

W g [

ccdred> imstat Fringe.fits

# IMAGE NPIX MEAN STDDEV MIN MAX
Fringe. fits 262144 124.9 6.038 109.5 210.5

= @A mixg ZAAe] Wirghe 12497 A A4S o

F ok elvA e AbH sk
imarith® AH&Th ohelsh o] miaH ZAXE Wi gow T Hs) A,
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NEW IRAF ABC

3 23 7 55 7 75

[29 15] vl=E Z™XA (29 16] Z&A] A7 AEHFH ()

ccdred> imarith Fringe / 124.9 Fringe_nor.fits

ccdred> imstat Fringe_nor fits

# IMAGE NPIX MEAN STDDEV MIN MAX
Fringe_nor.fits 262144 1. 0.04834 0.8767 1.685

ojAl E= M= ojujxo] A tstet wiAyH ZUAE vEFW, [29 16]9 o] Zd A7}

ccdred> imarith @I.list / Fringe_nor fits f@//l.list

1)

7) olmA A

ccdred> !ds9 pM* &
ccdred> Is pM50* > M50.list
ccdred> cat M50.list
pM50_b10_1 fits

pM50_b10_2 fits
pM50_b10_3.fits
pM50_u20_1.fits
pM50_u20_2.fits
pM50_u20_3.fits

I g ol X AE A 3 Al o] Holg HES 437 Yd imexame] HAAES [
g 17137 #Zo] ¥l +=t}. imexamS AP 3 F

ccdred> imexam
Log file M50.cod open

715 olu A (A7) = AL <o AdE pMLO_bL0_1fitsE 7|&o & HEr}l ds9dlA frame>

_18_



NEW IRAF ABC

Zlolth)ell A s 3T 5-107H

single > firstg& A WZ E25W pM50_bl0_1.fits7} &
TR

o "ol M a7]lE EHFE & ¢ =7 imexam=

I ggo w2 [23 18]9F #o] keeplog®t logfile® 7451 TA] imexam

o
1>
Og‘:",
S
i

ccdred> imexam

715 imageol A opF Woluyt ZebA aE =l HES A, vE ZHYECd WA =(ds99]

frameol| A nextE FEX}) 22 o a7lE =84 FH

=5
i

e
9
FN
=

(1% 1918k o], 2k Zeddel A g el HE7F o= A & 5 Ak 71+ olvA A
(142.94, 27876)l A& We], 1 thg oW Aol A= (140.64, 279.18), (129.07, 279.72) £o =
AAsh= Aes = o ok ol2FH x(U1E)-x(IvA), yTIE)-ylnA)E 74]/&3}04
M50.shfgh 395 wHET

l

b
< khpark@beatrice:~/datal M50 [i= [ & WSl | < knpare e~ /datal/M50 =Rl
2
Image Reduction and Analysis Facility Image Reduction and Analysis Facility
PACKAGE = tv PACKAGE = tv
TASK = imexamine TASK = imexamine

input [ ] images to be examined input images to be examined

{output ) output root image name {output ) output root image name

(ncoutpu= 101) Mumber of columns in image output {ncoutpu= 101) Number of columns in imape output

(nloutpu= 101) Number of lines in image output {nloutpu= 101) Number of lines in image output

frame £ 1 display frame Frame = 1 display frame

image image name image image name

(logfil M50.cod) logfile (logfil ) logfile

yes) log output results
a) default key for cursor list input
yes) automatically redraw graph
yes) use all frames for displaying new i
0) number of display frames (0 to auto
5) number of columns for statistics
5) number of lines for statistics
) graphics cursor input
) image display cursor input
logical) Coordinate system
axis coordinate format
) Y axis coordinate format
stdgraph) graphics device
display{image="%1',frame=$2)) display command template
yes) enable direct display interaction
ql)

(keeplo no) log output results
(defkey = a) default key for cursor list input
{autored= yes) automatically redraw graph
{allfra yes) use all frames for displaying new i
{nframe: 0) number of display frames {0 to auto
(ncstat, 5) number of columns for statistics
5) number of lines for statistics
) graphics cursor input
) image display cursor input
logical) Coordinate system
X axis coordinate format
) Y axis coordinate format
stdgraph) graphics device
display(image="%1"',frame=$2)) display command template
yes) enable direct display interaction
ql)

for HELP

for HELP

I khnarkBhastrics MRO 1¢ B I khnark@hastvice MROIC B

[Z1% 17] imexam A4 (V] ¥ 44 ) [Z2¥ 18] imexam AHC]IE ¥ AH $)
S Khpark@t e~ {dlatal M50 =)

< khpark@beatri [E=E= )

|
Image Reduction and Analysis Facility
PACKAGE = immatch
| ccdred)> imexam TASK = imalign
# CoL LINE COORDINATES
# R MAG FLUX SKY PEAK E PA BETA ENCLOSED input = emso.list  Input images
FFAT DIRECT referenc= pM50_b10_1 Reference image
142,94 278,76 142,94 278,76 coords = M50,.cod Reference coordinates file
10,89 12,06 149675, 391.7 4093, 0.04 -26 1.88 5.10 output. al//@mM50,1list.  Output images
3.92 3.63 {shifts MS50.shf) Initial shifts file
140.84 279,18 140.64 279.18 (bOXSJ.Z 7) Size of the small centering box
11,23 12,03 154684, 391, 4239, 0.04 -26 2,25 5.06 11) Size of the big centering box
3.94 3,74 no) Are the features negative ?
129,07 279,72 129.07 279.72 INDEF) Reference background level
10,22 12,08 147538, 396.5 4510, 0.04 -16 2,17 4.88 INDEF) Lower threshold for data
3.68 3.41 INDEF) Upper threshold for data
132,27 280,19 132,27 280.19 3) Maximum number of iterations
8,13 13,83 29286, 4,762 2586, 0,20 -77 14,2 2,72 0) Tolerance for convergence
2.86 2.71 INDEF) Maximum acceptable pixel shift
137.06 280.49 137.06 280.49 yes) Shift the images ?
9,01 13,84 29014, 4,286 2094, 0.12 -61 10.5 3.03 linear) Interpolant
3.21 3,00 nearest) Boundary type
139.63 280.54 139.63 280.54 0.) Constant for constant boundary exte
8,27 13.84 29062, 4,103 2647, 0.09 -67 2,00 2.80 yes) Trim the shifted images ?
2.64 2.76 yes) Print the centers, shifts, and trim
158.04 279.81 198.04 279.81 )
9,95 10,59 580214, 972.9 43886, 0,26 -88 6.14 2.81 ql) I
3.71 3.32
152.49 278.98 152.49 278.98
9.53 10,53 612767, 977.4 46546, 0.22 -84 8.37 2.86
3.21 3.18
147,05 279,26 147,05 279.26
9,50 10.53 612317, 981.4 45008, 0.22 -87 4.88 2.86
3.40 3.17
Heodr for HELP
I khnarkBhantrics MEO 1€ W I khnarkRhoatrice MEO1E B ——
3 o) T =
[2% 19] imexam©. & 3 W] #H¥E 574 [719 20] olmA] HE2<]
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NEW IRAF ABC

T khpark@beatrice:~/datal M50 (o [ ] e ]
IRAF
Image Reduction and Analysis Facility
PACKAGE = immatch
TASK = imcombine
input = @M50u. list List of images to combine
output = M50u  List of output images
(headers= ) List of header files (opticnal)
{bpmasks= ) List of bad pixel masks {optional}
(rejmask= ) List of rejection masks {optional}
(nre jmas= ) List of number rejected masks (opti
(expmask= ) List of exposure masks (optional)
(sigmas = ) List of sigma images (opticnal)
(imcmb = $I) Keyword For IMCMB keywords
(logfile= STDOUT) Log file
(combine= median) Type of combine operation
(reject = none) Type of rejection
(project= no} Project highest dimension of input
(outtype= real) Output image pixel datatype
(outlimi= ) Output limits (x1 x2 yl y2 ...)
(offsets= none) Input image offsets
(masktyp= none) Mask type
(maskwval= 0) Mask value
(blank = I 0.) Value if there are no pixels
(scale = none) Image scaling f
(zero = mode) Image zero point offset
(weight = none) Image weights
(statsec= ) Image section for computing statist
(expname= ) Image header exposure time keyword
{lthresh= INDEF} Lower threshold
orel

3 for HELP

I khnarkfhaatrica MO 16 B —

(29 21] olvA 4 24

cc> vi M50.shf

0.0 0.0

2.3 -04

13.9 1.0

10.7 1.4

59 -1.7

7 ze mEselel e wi xEW yEol o5 4
Aol Q= @A NF N ARG, G REL 00

7l date] el zbo], 3HA
olAl [Z1¥ 20]¥ #o] imalign

ccdred> epar imalign

om A AE 2

2] o]

1L
E

F gk

ccdred> Is alp*

alpM50_b10_1.fits
alpM50_b10_2. fits
alpM50_b10_3.fits

8) olm |

U alp7lh & AAE - A4

alpM50_u20_1.fits alpM50_v10_1.fits
alpM50_u20_2.fits alpM50_v10_2.fits
alpM50_u20_3.fits alpM50_v10_3.fits

ccdred> Is alp*u* > M50u.list
ccdred> Is alp*b* > M50b.list
ccdred> Is alp*v* > M50v.list

_20_

%
©

(@]

o}

o
=l

o] x| 7} AAF+=

(0]

g o
meL\J
4 & e

)
A&

2

=

X
=



NEW IRAF ABC

« Original objtl.fits objt2 fits objt3 fits

inle 4| T"

+ scale=mode x1 X2 x0.5
100 /\ 100 A 100 If\
« zero=mode +0 +50 -100

c
[
=)

[2™ 22] imcombine®] A scale®} zeroZ mode® = W] &3}

olA [29 21]7} #Zo] imcombine®# < FaA onAES sz A

L
T M
Dnoise®} Gaingt 9 A AA3t}) combines HEE H 3
o

scale=none®. & 3}A}. scales siFH w7 ol wEo] tiAE9 ghol ARAEH ([2¥ 22]
Ax), 1 HAY ADUY E# 7 =¥ ~(physical flux) 7+ Bl &o] EA7F A7 A €Ar}. o=

Uz F53F Ao 471 #rc.

T3k zeroemodeZ doF st} w7 Frol a4 Eetd U e, A s 9E Aol
A7 AT, 27073S 88 FALdE JA Zea &40 A4 At zero=modeE A H
) FH wAS 3 AHA olm Ao tisA] BtHFo] FH2A 48 S 5 AT

e

ks

ot

ol ofelsl o] delsiy ),

ccdred> imcombine @M50u.list output=M50u combine=median reject=none rdnoise=15 gain=2.2 scale=none
zero=mode
ccdred> imcombine @M50b.list output=M50b combine=median reject=none rdnoise=15 gain=2.2 scale=none
zero=mode
ccdred> imcombine @M50v.list output=M50v combine=median reject=none rdnoise=15 gain=2.2 scale=none
zero=mode
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NEW IRAF ABC

o
R
ol
O
Y

ds9s ol &3t tAsHA Aol A& AT 4 vk Hulde] vhg3 2ol
$ ds9 -rgb -red M50v.fits -green M50b.fits —blue M50u.fit &

of W), Y3 Agetaa sz ojuA 92 FHo] R o] ojokstul, blue-green-red
Fow vugiA 4igdon sbe FHEe AAFo o} B,

b olm A o) AAld o] 27| e 54 Mzl fae] AT AL = Ak

Qo] w7l A Frame > RGB, 18] 11 Scale > Scale ParamterE % $-%}.

N

RGB ®ollA 7 A4S 283tal, Scale Parameter HolA Z4zF HA4 HAdigks vk 7ty 7}

ds9 ol9lel = IDLe|Y X EAF 55 ol &A= A onAE wE & Stk

tip11, RDnoisewt Gainlte CCD 2UAt BHHOIRIU AHE EdHM AL 4 Qiut, dRIGE O
WOl GHERI QA4lol B e TR T2 THAL HIHOE RAQIdH 2 4 Qlnh, QAT 3M§ OlAtY
bigs OlOIRIt 34 oI~k flgtol bl RITH T Q OFTH,

Otk

—

, 5 2RQ flat oloiRIQ  'HIEJE HE' oM LUQ UYL TIHE THS TS HY wHO
T Aol thol I S HEW RS FsZt AAQTE, It olHiols KtoIS oK OHE HY
LHOl BE mAol tHoH 7Rt BEEWEXIE SEfStD RAQUATH, JM2A Bigs olbliRiolE TY
AIQiE £o4dtol ol S U Bs, SEb2+ T Gt

& L@

I.

o ™ Gaine G=(Fs— Bs)/(SEf*— SEW*)T+ =L RDnoises RDnoise = Gx SEb/ /2 Tt
Ho

ol USL 3 olktol THIHM I H I WSS HF WOl Gain RDnoises E/R-Y 4

pu

-Bruce L. Gray. 2007, 'Exoplanet observing for amateurs’,2007
J"aﬁ_ ,H}E 1 Eeag 712 HWEo Ay > < 2005
oW, TRAF ABC’, 2004
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Appendix A. IRAF A %] 3}7]

B FME Fedora 12 (64bit) + IRAF 215 7]¥to = ZAFHAT WA 38 Qe HAFEH A
9 o]

Aol wWeh 92 oA R AR dgel thazt Aot Qenm BAZE wA A A A
FAU, F 24x NAE AT o) AAR AEE AuAY, 79 AuelA Bt 5 4

Al ol A st

# su
IRAF % XI11IRAF A X €23 AEL v AX At
# yum install tcsh

# yum install libXmu.s0.6 libncurses.so.5

1) X11IRAF A X
IRAF7} A2 Z29 & wEo] 54}

# mkdir /iraf

# mkdir /iraffiraf

# mkdir /iraf/iraf/local
# mkdir /iraffiraf/x11iraf

http://iraf net/ftp/iraf/x11liraf/ o 7}A redhat ¥ A& 2 1 firaf/iraf/x1liraf2 EA}3H

T, 4EL FoIFm UAGHA,

# cp /homel/khpark/Ct2 2 E/x11iraf-v1.5DEV-bin.redhat.tar.gz .
# tar -xzvf x11iraf-v1.5DEV-bin.redhat.tar.gz
# .Jinstall

Hrudol A xgterm - sh&E Y &3], xgtermsS A st Az oRE Folsixal,

2) IRAF A%
Alzdl > #g] > AFEA 9 OF &5 (System > Administration > Users and Groups) o

WA wAE F7RebAE (2" Al 2ol A4 ID iraf, 22¢ 42 /bin/tesh, & HHE
= /iraf/iraf/local& #to}s=t},

_23_



NEW IRAF ABC

(= S L LT S —
AER(U): [iraf - I SHUF) BEEE 22(V) Zas) EojgT =E2HH)
= External (non core-system) packages. To install a new package, add the [~
o|Z(F): ‘iraf | # two statements to define the package root directory and package task,
# then add the package helpdb to the " helpdb’ 1list.
OFs{iPy 202020202 |ssssssss
=i l | reset  extern = irafgextern/
Euitie anont ‘ ________ | reset  noao = iraf$noao/
=0 &L Mb;mtcsh | & | task noao. pkg = noaojnoao. cl
reset  tables = fusr/stscifstsci iraf-3. 14/ tables/
& = CI2i=2] AAH) task tables. pkg = tables$tables. cl
== if (access{"tables§lib")) reset helpdb= ( envget{"helpdb”) + ", tablesslib/helpdbj_
E clsEa|(D): Ifiraf,firaf,‘tocal | .mip" }
[ AtExtal 2421 2F M4(6) reset  stsdas = fusristsci/stsci iraf-3. 14/ stsdas/
T task stsdas. pkg = stsdas$stsdas. cl
[ =EoF Algxt alo|c| X|&(Sk 1 = task apropos = stsdas$apropos. cl
= if (access{"stsdas$lib”)) reset helpdb= [ envget{“helpdb”] + ", stsdasilib/helpdb|
[ ===z 38 ID ®H (R): 5 | .mip" )
reset stecf = Jusr!stscirskﬁci_iraf-a. 14/ stect/
task stect. pkg = stecféstect. cl
| #a0 || a0 | f L
== [ e pr
[ A.1] iraf A F7} 34 [18 A.2] extern.pkg?d] W&

iraf Zt]¢] HIL iraf ARFCE A=

# chown -R irafiiraf /iraf
(ZA o7 dopd a5 A AFo dHE EAolth chown -R iraf /irafE 28] H2})

http://iraf.noao.edu/ ©l 7}A4 Linux 64-bit irafE t2 W1, /firaf/irafZ0 2 74 4= 9
A gk},

# cd firaffiraf
# cp /home/khpark/CH2 2 E/iraf.Inux.x86_64.tar.gz .
# tar -xzvf iraf.lnux.x86_64.tar.gz

A2 ZY R olEd H, HulEo AARS raf &4 thed 2S HHES dYdoh

# cd /iraf/iraf/unix/hlib/
# su iraf

> setenv iraf /iraf/iraf
> source irafuser.csh

l

A BElA AGoE B @ O, BAE AFAL

#./install

of mWj v X =g ot AR HEA AR ¥ HH2 no=

:(I)L_"
M\
v}

Would you like to return to networking setup? (yes): n

A7 o H9ed xgterm Aol A mkirafZ loginel 39S #EIL clZ IRAFS A 33l
AX7F AR HA=A s 8 AL,

_24_



NEW IRAF ABC

3) STSCI¢] &3& A4

http://www.stsci.edu/resources/software_hardware/stsdas/download °|4 STSDAS, TABLE,
STECF T&%9] linux M-S thut=t)h

denes) grEw &

filo

Z3, A2 ~FYHE

il
i
Og(:,"
:?L_"
FN
°

# tar zxf stsci_iraf-3.14.linux.tar.gz
# cd stsci_iraf-3.14
# ./install_helper

E A% AR HgA gEohd, Jiraf/iraf/unix/hlib/extern.pkgoll A F5 o2 HA2E FolFd

Aok 9 945 Fds A RH, externpkg Fdo] Eo] a1, o] FHUS HW STSDAS,

TABLE, STECFY Z = MdAo] /Jusr/stsciz Fdglornz 5ds 7307 2AF & [19
o

A2IAE 4= A ®H FY9 WO externpkg WS /iraf/iraf/unix/hlib/ extern.pkg N
A Fohaet,

# mkdir /usr/stsci/

# cd /usr/stsci

# cp [iraffiraf/stsci_iraf-3.14.redhat.tar.gz .

# tar -xzvf stsci_iraf-3.14.redhat.tar.gz

IRAF £71¢ 3 stsdasE Yl H 2} stsdas> & gGoj7bd AX7F AdH oz Eyirh

4) DS9 A A

http://hea-www.harvard.edu/RD/ds9/ oAl linux64 9] DS9S a1, k=S Fuh

# tar -xzvf ds9.linux64.6.2.tar.gz

A= A E ds9 BFLS fusr/local/binl & &7 AX7F By}

# mv ds9 /usr/local/bin

Hrdo] ds9&e fEste] ds9ol A= AS S A}
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