IRAF iLE ORNEK OLARAK AU SER SISTEMINIiN INDIRGEMESIi

-Yiicel KILIC — yucelkilic@myrafproject.org

IRAF'a Hazirhk

1.

Oncelikle bilgisayarimizda IRAF1n kurulu olmas: gerekmektedir. Bu hususta yardim
almak icin bu' baglantidan yararlanabiliriz.

2. IRAF kurulumu tamamlandiktan sonra, IRAF klasorii icerisinde ders adli bir klasor
olusturuldu. "mkiraf " komutu verilerek yeni calismaya 0zgii parametrelerimizin
saklandig1 /uparm dizinive login.cl olusturuldu.

3. Sonra AU Ser verileri ders dizini icerisinde atildi. Atilan AU Ser verileri(AUSer, Flat,
Bias, Dark) “gz” ile arsivlenmis oldugundan, "gunzip *gz" komutuyla sikistirllmis arsiv
dosyasindan ¢ikarildi. Simdi indirgemeye baslamak igin hersey hazir.

IRAF'1n acihisi

1. ders dizini igerisinde login.cl ve /uparm dizini olusturmustuk verilerimiz de vurada
oldugu icin burada “cl” komutunu verip calismamiza baslayabiliriz. Fakat 6nce ds9 ve
xgterm 't calisirmamiz gerekecek;

2. Terminal'de “xgterm & ds9 &” komutunu vererek her ikisini de acabiliriz.

3. “xgterm” terminal penceresi acildiktan sonra “cl” komutu'nu artik verebiliriz.
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Sekil 1. IRAF'a hazirlik ve Giris

4. Veri diizenimiz Sekil 2.'deki gibidir. Indirgemeye ilk olarak Bias goriintiilerinden
masterbias olusturarak baslayalim. Bu yiizden IRAF'ta “noao” paketinin icerisinde
bulunan “imred > ccdred” paketinin icerisine gidip “zerocombine” taskim kullanacaguz.
Bunun i¢in hazirhk yapalim; (Not: Bundan sonraki tiim islemler xgterm iizerinde

acitigimiz iraf komut satirinda olacaktr.)
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Sekil 2. ders diziniin alt dizin ve dosyalari

professor@professor-pardus: ~/IRAF/ders v
The following commands or packages are currently defined:
dataio, images, lists, obzolete,  proto, zysztem,
dbmz, language,  noao, plot, zoftools,  utilities,
ecl? noao
artdata, digiphot, nobsolete, onedzpec,
asteoat, focas, nprato, e,
astrometry,  imred, obzervatory  surfphot,
astutil, mtlocal, obsutil, tuodzpec,
noaok imred
argus, crutil, echelle, iids. kprocoude,  specred,
biasz, ctiozlit, generic, irred, kprozlit,  wtel,
codred, dtoi, hydra, irs, quadred,
imred> cocdred
badpiximage codmazk, flatcombine mkzkuflat
codgroups codproc mkfringecor zetinstrument
codhedit cocdtest mki1lumcor zerocombing
cocdinstrument combine mkillumflat
codlist darkcombine mkskycor
codred> i

Sekil 3. xgterm penceresinden bir goriiniim



imred> ccdred

badpiximage  ccdmask flatcombine = mkskyflat
ccdgroups ccdproc mkfringecor  setinstrument
ccdhedit ccdtest mkillumcor zerocombine
ccdinstrument  combine mkillumflat

ccdlist darkcombine  mkskycor

xgterm penceresinde komut satirinda sirasiyla “noao” , “imred” , “ccred” komutu verildikten
sonra kullanacagimiz paketlerin listesi yukarida verilmistir. Kirimizi renkte olanlar su an
kullanacagimiz taski gostermektedir.

5. “cd Bias” komutu ile Bias verilerinin igerisine girelim. Sonra “Is” komutu ile Bias
verilerimizi gorelim.

ccdred> 1s
Bias-001Bias.fit Bias-004Bias.fit Bias-007Bias.fit
Bias-002Bias.fit Bias-005Bias.fit Bias-008Bias.fit

6. “imstat B*fit” komutu yardimiyla zerocombine taskini kullanmadan ©6nce goriintii
istatistiklerine bakalim;

ccdred> imstat B*.fit

# IMAGE NPIX MEAN STDDEV MIN MAX
Bias-001Bias.fit 1048576 3295. 10.67 3228. 3370.
Bias-002Bias.fit 1048576 3295. 10.65 3231. 3380.
Bias-003Bias.fit 1048576 3295. 10.64 3232. 3380.
Bias-004Bias.fit 1048576 3295. 10.65 3225. 3387.
Bias-005Bias.fit 1048576 3295. 10.65 3231. 3389.
Bias-006Bias.fit 1048576 3295. 10.64 3223. 3387.
Bias-007Bias.fit 1048576 3295. 10.63 3228. 3382.
Bias-008Bias.fit 1048576 3295. 10.65 3227. 3365.

Burada imstat taski ile Bias goriintiileri iizerinde inceleme yaptik. Buradaki MEAN degerlerine
dikkat edelim ve not edelim: 3295.

Simdi zerocombine taskin kullanalim;

7. ccdred> epar zerocombine



professor@professor-pardus: ~/IRAF/ders ) s (%

Image Reduction and Analyziz Facility

PACEAGE = codred

TASK = zerocombine
input. = i B*,fit List of zero level images to combine
[output = Zero) Output zero level name
[ combine= median] Type of combine operation
(reject = mirmax) Tupe of rejection
(codtype= 1 CCD image tupe to combine
(process= no) Process images before combining?
(delete = no) Delete input images after combining?
(clobber= no) Clobber existing output image?
(zcale = niote) Image =caling
(statsec= 1 Image section for computing statistics
{rlow 07 minmax: Mumber of low pixels to reject
rhigh 1} minmax: Mumber of high pixels to reject

Inkeep = 1) Minimum to keep [pos) or maximum to reject (neg)

(mzlip yes) Use median in sigma clipping algorithms?
(lzigma = 3. Lower sigma clipping factor

(hzigma = 3.) Upper =igma clipping factor

(rdnoize= 0,7 ccdelip: CCD readout moize (electrons)
lgain = 1.} codelip: CCD gain (electrans/TIN)

[zhoize = 0,1 codelipt Sensitivity moize (Fractiond
(pclip = -0,5) pclip: Percentile clipping parameter
(blank = 0,1 Yalue if there are no pixels

(mode = ql}

Sekil 4. zerocombine

Bu islem Sekil 4'de ki gibi yapilmistir. “:go” komutu ile Zero.fits ad1 ile masterzero'yu da
olusturduk;

Implot'la olusan Zero.fits goriintiisiinti imstat la gérdiigtimiiz goriintiilerin ortalama degerlerine
yakin bir trend elde ettigini gérmiis oluruz.

8. ccdred> implot Zero.fits

irafterm CANCYNES

”l‘\
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Sekil 5. implot taski ile Zero.fits goriintiisiinii inceleme



Sonraki adim Darkcombine;

Esasinda bu adim(darkcombine) ve bundan sonra yapacagimiz flatcombine adimlar birbirinin
benzeri. Bunun i¢in ekran goriintiisii yerine ciktilar anlatilacaktir.

9. ccdred> imstat Dark*B.fit

# IMAGE NPIX MEAN STDDEV MIN MAX
Dark-001DarkB.fit 1048576 3351. 29.45 3211. 18003.
Dark-002DarkB.fit 1048576 3351. 29.35 3260. 17903.
Dark-003DarkB.fit 1048576 3351. 29.2  3260. 17909.
Dark-004DarkB.fit 1048576 3350. 28.96 3261. 17797.
Dark-005DarkB.fit 1048576 3350. 28.75 3256. 17539

Dark gortintiileri bilimsel goriintiilerin iizerinde, verildigi poz siiresine gore kara akim hatalarin
gidermek icin kullanilan goriintiiler oldugu icin ve her filtrede de farkli poz siiresi kullanildig1
icin bu gozlemde poz siiresi yerine onu temsil eden band isimleri ile adlandirilmis. Bu yiizden
darkcombine taskini her band yani ayr1 poz siiresi i¢in ayr ayri uygulamak gerek. Bu adima
baslarken yine her ayr dark goriintiisii icin imstat taski ile istatistiksel degerler incelenebilir.

Darkcombine ile her bant icin alinmis ayri poz siirelerine gore DarkB, DarkV ve DarkR
gortintiilerini olugturalim. Bunun i¢in Dark/ dizini icerisine gidelim;

ccdred> cd home

ccdred> Is

AUSer Bias Flat login.cl uparm

ccdred> cd AUSer/Dark/

ccdred> Is

Dark-001DarkB.fit Dark-002DarkR.fit Dark-003DarkV.fit Dark-005DarkB.fit
Dark-001DarkR.fit Dark-002DarkV.fit Dark-004DarkB.fit Dark-005DarkR.fit
Dark-001DarkV.fit Dark-003DarkB.fit Dark-004DarkR.fit Dark-005DarkV.fit
Dark-002DarkB.fit Dark-003DarkR.fit Dark-004DarkV.fit

ccdred> epar darkcombine
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Image Reduction and Analysiz Facility

PACEAGE = ccdred
TASE = darkcombine

input = Dark*B.fit Lizt of dark images to combine
Loutput = DarkB) Output dark image root name
(combine= median] Tupe of combine operation
reject = minmax] Tupe of rejection
(codtype=s 1 CCD image type to combine
(process= yes) Process images before combining?
(delete = nod Delete input images after combining?
(clobber= no) Clobber existing output image?
(scale = exposure) Image scaling
(statzec= ) Image section for computing statistics
inlaw = 03 minmax: Mumber of low pixels to reject
(rhigh = 1) mirmax: Mumber of high pixels to reject
inkeep = 1) Minimum to keep (pos) or maximum to reject (neg)
imclip = yes) Usze median in sigma clipping algorithms?
(lzigma = 3.} Lower =igma clipping factor
(hsigma = 3.0 Upper sigma clipping Factor
(rdnoize= 0,1 cedelip: CED readout noise (electrons)
(gain = 1,3 cocdelip: CCD gain (electrons/DN)
(=hoize = 0,1 codelip: Sensitivity moize (Fraction)
(pclip = -0,5) pclip: Percentile clipping parameter
iblank = 0,1 Malue if there are no pixels
codreds ]

Sekil 6. darkcombine taski ile Dark?.fits goriintiisiinti olusturma

Sekil 6.'da bilerek Dark?.fits ifadesi kullanilmistir. Ciinkii diger bandlara gore de girdi
goriintiileri ve ¢ikti goriintiileri ayni sekilde olusturulmalidir. Bu sekilde DarkV ve DarkR
gortintiileri de olusturulur.

10. flatcombine taski kullanarak FlatB,FlatV,FlatR goriintiilerini olusturalim;
Flat goriintiileri de darkcombine taskinda oldugu uygulanacaktir.

ccdred> cd home

ccdred> Is

AUSer Bias Flat login.cl uparm

ccdred> cd Flat/

ccdred> Is

Flat-001B.fit Flat-002B.fit Flat-003B.fit Flat-004B.fit Flat-005B.fit
Flat-0011.fit Flat-002I.fit Flat-003L.fit Flat-004I.fit Flat-005I.fit
Flat-001R.fit Flat-002R.fit Flat-003R.fit Flat-004R.fit Flat-005R.fit
Flat-001U.fit Flat-002U.fit Flat-003U.fit Flat-004U.fit Flat-005U.fit
Flat-001V.fit Flat-002V.fit Flat-003V.fit Flat-004V.fit Flat-005V.fit



ccdred> epar flatcombine
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Image Reduction and FAnalysiz Facility

PACEAGE = cocdred
TASE = flatcombine
input = | F*B.fit List of flat field images to combine
[output = FlatB) Dutput flat field root name
[ combine= median) Type of combine operation
ireject = avsigclip) Tupe of rejection
[ codtypes 1 CCD image type to combine
(process= yes,) Process images before combining?
[ subsets=s no) Combine images by subset parameter?
idelete = no) Delete input images after combining?
i zlobber= nod Clobber exizsting output image?
(zcale = mode) Image scaling
i statsec= ) Image section for computing statistics
inlow = 1) minmax: Mumber of low pixels to reject
inhigh = 1) minmax: Mumber of high pixels to reject
irkesp = 13 Hinimum to keep (pos) or maximum to reject (neg)
imzlip = yes) Use median in sigma clipping algorithms?
ilsigma = 3.0 Lower sigma clipping factor
thsigma = 3.0 Upper sigma clipping factor
(rdnoize= 0,1 cedelip: CCD readout noise (electrons)
(gain = 1, codelip: CCD gain (electrons/TIN)
(=noize = 0,1 cedelipt Sensitivity noize (fraction)
ﬁip = 0,51 pclip: Percentile clipping parameter
= for HELF

Sekil 7. darkcombine taski ile Flat?.fits goriintiisiinii olusturma
Bu sekilde FlatV, FlatR goriintiilerini de olusturalim

11. Simdi olusturdugumuz Zero.fits, FlatB,FlatV, FlatR, DarkB, DarkV, DarkR goriintiilerini
bilimsel verilerle ayni yere kopyalayalim. Bunun icin imcopy komutunu kullanacagiz;

ccdred> cd home

ccdred> imcopy Flat/Flat?.fits AUSer/
Flat/FlatB.fits -> AUSer/FlatB.fits
Flat/FlatR.fits -> AUSer/FlatR.fits
Flat/FlatV.fits -> AUSer/FlatV. fits

ccdred> imcopy AUSer/Dark/Dark?.fits AUSer/
AUSer/Dark/DarkB.fits -> AUSer/DarkB.fits
AUSer/Dark/DarkR.fits -> AUSer/DarkR.fits
AUSer/Dark/DarkV.fits -> AUSer/DarkV.fits
ccdred> imcopy Bias/Zero.fits AUSer/
Bias/Zero.fits -> AUSer/Zero.fits

Simdi ihtiyacimiz olan tiim veriler tek bir dizinin icerisinde yani AUSer icerisinde. Artik ccdproc
taski ile 6n indirgememize gecebiliriz... Tabii “cd AUSer” komurunu verdikten sonra:=)



11. “epar ccdproc” ile girdi dosyalarimizi tiim filtrelere gore su sekilde yapalim;
AUSer*B.fit, AUSer*V.fit, AUSer*R.fit Ciktillar ise siwrasiyla zdf //AUSer*B.fit,
zdf_//AUSer*V.fit, zdf_//AUSer*R.fit sekilinde yazilarak ve zerocor,darkcor, flatcor a Zero.fits,

Dark? fits, Flat?.fits yazilarak 6n indirgenmis verileri elde edelim.
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Image Reduction and Analyszis Facility
PACEAGE = cocdred
TASK = codproc
images = AUSer*B,fit List of CCD images to correct
(output = zdf _/#AUSer*B, fit) List of output CCD images
i codtype=s 1 CCD image type to correct
I ma_cacs 0} Maximum image caching memory (in Mbytes)
(noproc = no) List processing steps only?
(fixpix = no) Fix bad CCD lines and columns?
| overscas nod Fpply owerscan strip correction?
(trim = nod Trim the image?
( zerocar= yes) Apply zero level correction?
i darkoor= yes) Apply dark count correction?
i flatcaor= yes) Apply flat field correction?
i i1lumco= nod Fpply illumination correction?
i fringec= nod Fpply fringe correction?
(readcar= no) Convert zero lewel image to readout correction?
[ zcancors= no) Corwert Flat field image to scan correction?
{readaxi= ling) Read out axizs {columnlline)
(Fixfile= ) File describing the bad lines and columns
(bias=zec= 1 Owerscan strip image section
[ trimsecs 1 Trim data section
(zeroa = Zern,fits) Zero level calibration image
idark = DarkE,fits) Dark count calibration image
iflat = FlatB,fits) Flat field images
(illum = 1 Illumination correction images
i frings = } Fringe correction images
(minrepl= 1.} Hinimum flat field walue
i scantyp= shortscan) Scan type (shortscanl longscan)
(nscan = 1) Mumber of short scan lines
[ interacs no) Fit overscan interactively?
[ functio= legendre) Fitting function
forder = 1) Mumber of polynomial terms o spline pieces
zample = *) Sample points to Fit
i nawverag= 1) Mumber of sample points to combine
i niterat= 1) Mumber of rejection iterations
(low_rej= 3,0 Low sigma rejection factor
(high_re= 3.) High sigma rejection factor
Lgrom = 0.} Rejection growing radius
imode = | ql}
EEmag] for HELF

Not(*): Burada her islemin tekrar anlatilmasi1 gereksiz oldugundan sadece B band: iizerinden

Sekil 8. ccdproc taski ile 6n indirgeme islemi

anlatim yapilmaktadir. Diger bandlar da sirasiyla goriintiiler de ki gibi yapimz.

Not: Esasinda ccdproc islemi, setinstrument taski yardimi ile biitiin goriintiilerin goriintii
basliklarina, “IMAGETYP” ve “SUBSET” diizenlemesi yapilarak, tek adimda 6n indirgeme

tamamlanabilir.




12.  Biitiin bandlar'a Dark, Bias ve Flat diizeltmesi yukarida anlatilan sekilde yapildiktan
sonra indirgenmis goriintiilerimizden bir tanesinin bashgini inceleyelim. Bunun igin imhead
taskini kullanacagiz;

ccdred> imhead zdf_AUSer-022R.fit I+

ZEROCOR = "Jan 8 16:21 Zero level correction image is Zero.fits'

DARKCOR = 'Jan 8 16:21 Dark count correction image is DarkR.fits with scale=1."
FLATCOR = '"Jan 8 16:21 Flat field image is FlatR.fits with scale=15007.67'
CCDSEC ='[1:1024,1:1024]'

CCDMEAN = 85.97369

CCDMEANT= 978970877

CCDPROC = "Jan 8 16:21 CCD processing done'

Dikkat edilirse bashigin en sonunda bir takim anahtarlar eklenmis durumda. Bunlar IRAF'1n
goriintli iizerinde bize ne gibi islemler yaptigini belirten anahtarlar. Bu anahtarlar sayesinde
IRAF bu anahtarlar sayesinde ayni islem tekrar edilemez. Bu IRAF'In bize sundugu iyi bir
ozellik.

13.  ccdproc'tan sonra hava kiitlesi hesabimiz icin bizim de bir takim bagliklar eklememiz ve
diizenlememiz gerekecek;

Oncelikle ccdlist taskinin goriintiilerimizi su sekilde géstermesinden ben hoslanmadigim igin
IRAF1n taniyacagi sekile getirmek icin su islemleri yaptim;

ccdred> cedlist zdf*.fit

zdf AUSer-110B.fit[1024,1024][real ][unknown][][ZDF]:AU_Ser
zdf AUSer-110R.fit[1024,1024][real ]Junknown][][ZDF]:AU_Ser
zdf AUSer-110V.fit[1024,1024][real ]Junknown][][ZDF]:AU_Ser

Bunun manasi goriintiiler {izerinde Zero, Dark, Flat diizeltmesi yapilmis ama; IRAF,
goriintiilerin IMAGETYP"1 diizgiin olmadigindan ne goriintiisii oldugunu algilamiyor. Ayrica
Filtre'yi de bashklardan algilayamiyor. Eger bu diizenlemeyi en basta yapsa idik Not(*)'da
anlatilan adimi direk yapabilirdik. Fakat temel asamada indirgeme yapmay1 amacladigimiz igin
yapilmadi. Hadi bagliklar1 diizeltelim;

ccdred> hedit zdf_*.fit IMAGETYP 'object’ ver- show+ upd+ add+

zdf_AUSer-110V.fit,IMAGETYP: LIGHT -> object
zdf_AUSer-110V.fit updated



ccdred> hedit Flat*.fits IMAGETYP 'flat’ ver- show+ upd+ add+
FlatB.fits,IMAGETYP: LIGHT -> flat

FlatB.fits updated

FlatR.fits,IMAGETYP: LIGHT -> flat

FlatR.fits updated

FlatV.fits,IMAGETYP: LIGHT -> flat

FlatV.fits updated

ccdred> hedit Zero.fits IMAGETYP 'zero' ver- show+ upd+ add+
Zero.fits, IMAGETYP: BIAS -> zero

Zero.fits updated

Dark goriintiilerinin IMAGETYP" diizgiin dokunmaya gerek yok:)
Basliklardan FILTER degerini ahg SUBSET olarak ekleyelim;

ccdred> hedit zdf _*.fit SUBSET '(@"FILTER")' add+ ver- show+ upd+

add zdf AUSer-110V.fit,SUBSET =V
zdf_AUSer-110V.fit updated

Simdi ccdlist ile tekrar bakalim;

ccdred> ccdlist zdf*.fit
zdf_AUSer-110B.fit[1024,1024][real][object][B][ZDF]:AU_Ser
zdf_AUSer-110R.fit[1024,1024][real][object][R][ZDF]:AU_Ser
zdf_AUSer-110V.fit[1024,1024][real][object][V][ZDF]:AU_Ser

Goriildiigii gibi artik hic bir sikint1 yok IRAF gériintiilerimizin ne oldugunu ve hangi filtrede
oldugunu artik biliyor:)

14. Birazcik oyalanmadan sonra hava kiitlesi hesabi(setairmass(asutil paketi icerisinde))
yapabilmemiz icin gereken anahtarlarida goriintii baghigina eklememiz gerekli. Bunlar sunlar
olacak;

Gozlemevi bilgisine ve bunun yaninda RA, DEC, EPOCH ve ST ve DATE-OBS, JD (Bu bilgi
ve HJD, LJD gibi bilgiler astutil paketi icerisinde setjd taski ile hesaplanacak) bilgilerine
ihtiyacitmiz var. Gozlemevi bilgisini “/iraf/iraf/noao/lib/obsdb.dat” isimli dosyanin igerisine
kendi gozlemevimizin bilgisini ekleyecegiz. (Ya da verilerin alindig1 gozlemevi bilgisi
eklenmeli.). EPOCH, RA ve DEC ise simbad giincel olarak alinarak goriintii basliklarina

eklenmeli.

Ik olarak gozlemevi bilgisini obsdb.dat dosyasinin igerisine eklemekle baslayalim;



#AUG TURKEY/ANKARA
observatory = "AUG"
name="Ankara University Observatory"
longitude = -32:46:45
latitude = 39:50:57
altitude = 1256.69
timezone = -2

AUG'nin sitesinden aldigimiz verileri diizenleyerek “/iraf/iraf/noao/lib/obsdb.dat” dosyasinin
sonuna ekliyoruz.

Daha sonra goriintii bagliklarina;
ccdred> hedit zdf_*.fit CEXPTIME '(EXPTIME+0.004)' ver- show+ add+

Komutunu vererek shutter''n kapanmasindan kaynakli 0.004 sn lik zaman diizeltmesini
CEXPTIME anahtar ile ekliyoruz.(astutil komutu ile astutil paketine gidelim.)

astutil> hedit zdf_*.fit OBSERVAT 'AUG' ver- show+ add+

zdf AUSer-110R.fit, OBSERVAT: AUG -> AUG
zdf _AUSer-110R.fit updated
zdf_AUSer-110V.fit, OBSERVAT: AUG -> AUG
zdf_AUSer-110V.fit updated

Komutu ile tiim goriintii basliklarina “OBSERVAT” anahtarin1 “AUG” degeri ile ekliyoruz.

Sag aciklik(RA) ve Dik Aciklik(DEC) ve EPOCH degerlerini Simbad'dan giincel olarak alip
bashiga ekliyoruz.

astutil> hedit zdf_*.fit RA '15:56:49.4' ver- show+ add+ upd+

zdf_AUSer-110B.fit updated
add zdf AUSer-110R.fit,RA = 15.94706
zdf_AUSer-110R.fit updated
add zdf AUSer-110V.fit,RA = 15.94706
zdf_AUSer-110V.fit updated

astutil> hedit zdf_*.fit DEC '22:16:01' ver- show+ add+ upd+

add zdf AUSer-110R.fit, DEC = 22.26694
zdf_AUSer-110R.fit updated
add zdf AUSer-110V.fit, DEC = 22.26694
zdf_AUSer-110V.fit updated



astutil> hedit zdf_*.fit EPOCH '2000' ver- show+ upd+ add+

zdf_AUSer-110B.fit updated
add zdf_AUSer-110R.fit, EPOCH = 2000
zdf_AUSer-110R.fit updated
add zdf_AUSer-110V.fit, EPOCH = 2000
zdf_AUSer-110V.fit updated

RA,DEC ,OBSERVAT, EPOCH anahtarlar1 ve degerleri eklendi. Simdi goriintii basiklarina
JD,HJD,LJD Yyi ekleyelim bunun icin "setjd" komutunu kullanacagz.
astutil> epar setjd

komutunu Sekil 9'daki gibi veriniz.
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add zdf _AlSer-102Y,fit EPOCH = 2000
zdf _AlSer-102Y, fit updated
Image Reduction and Analuyszis Facility
PACKAGE = astutil
TASE = =etjd
images = zdf_*,fit Images
i obzerwva= obzervat) Obserwvatory of observation
(date = date—obz) Date of cbservation keyword
(time = time—obs) Time of observation keyword
[ exposur= exptime) Exposure time keyword
ira = ra) Right ascension Chours) kegword
i dec = dec) Declination (degrees) keyword
(epoch = epoch] Epoch (years) keyword
i jd = Jdi Output Julian date kewword
ihjd = hjd) Output Helocentric Julian date keyword
i1jd = 1jd} Output local Julian date keyword
(utdate = yes) I= obzervation date UT?
futtime = yes) Iz observation time UT?
i liztonl= no) List only without modifying images?
imode = gl
tg0ll

Sekil 9. setjd taski

zdf_AUSer-109R.fit 2454977.46603 2454977.47027 2454977
zdf_AUSer-109V.fit 2454977.46578 2454977.47002 2454977
zdf _AUSer-110B.fit 2454977.46638 2454977.47062 2454977
zdf_AUSer-110R.fit 2454977.46700 2454977.47124 2454977
zdf_AUSer-110V.fit 2454977.46675 2454977.47099 2454977



15. Goriintli baghklarina Yildiz Zamanin1 ST anahtar1 olarak eklemek icin ise astutil paketi
icerisinde st.cl dosyas1 olusturulur. icerigi soyledir;

astutil> !kwrite st.cl (kwrite sizde olmayabilir gedit, vi ya da nano'yu deneyin.)
astcalc

observatory = "AUG"

st = mst(@'DATE-OBS',@TIME-OBS',obsdb(observatory,"longitude"))
quit

Editore yukaridaki betik yazildiktan sonra kaydedilip cikilir.
Sonra biitiin goriintiilere ST bashgini eklemek igin;
astutil> asthedit zdf_AUSer*.fit st.cl ver+ upd+

zdf AUSer-110B.fit:
$1 = zdf AUSer-110B.fit
observat = AUG -> AUG
st =17:37:05.85

zdf AUSer-110R.fit:
$1 = zdf AUSer-110R.fit
observat = AUG -> AUG
st =17:38:10.03

zdf AUSer-110V.fit:
$1 = zdf AUSer-110V.fit
observat = AUG -> AUG
st =17:37:42.96

Evet uzun bir baslk diizenleme isleminden sonra setairmass takini kullanabilir duruma geldik.
Ama yine de baglamadan 6nce ekledigimiz anahtarlara bir bakalim degil mi?:)

astutil> imhead zdf_AUSer-110R.fit I+

SUBSET ='R '
CEXPTIME="10.004 '

RA = 15.94706
DEC = 22.26694
EPOCH = 2000

JD = 2454977.46700232
HIJD = 2454977.47124298
LID = 2454977.

OBSERVAT="AUG '
ST ='17:38:10.03'

16. Simdi "setairmass" taskini kullanabilir duruma geldik. Etkin hava kiitlesi astutil>setairmass
setairmass taskinin gerekli parametrelerini "Ipar setairmass" ile gorelim;



astutil> Ipar setairmass

professor@professor-pardus: ~/IRAF/ders AN
images = Input images
(obserwatory = J_,observatory) Observatory For images
[intype = "beginning") Input keyword time stamp
fouttype = "effective") Qutput airmass time stamphn
(ra = "ra" Right acsension keyword (hours)
idec = "dec") Declination keyword (degrees)
(equinox = "epoch") Equinox keyword (years)
(=t = "st") Local siderial time keyword (hours)
fut = "ut") Univer=al time keyword (houes)
(date = "date-obs") Dbzervation date keyword
fexposure = "exptime") Exposure time keyword {seconds)
fairmazz = "airmass" Airmazs keyword {output)
futmiddle = "utmiddle") Mid-observation UT kegword {output]
(=zcale = 740, ) The atmospheric scale heighthh
(zhow = yes) Print the airmasses and mid-UT?
(update = yes) Update the image header?
(override = yes) Qverride previous asszignments?
(mode = "gl")
astutil> ]

Sekil 10. Ipar setairmass taski

Burada gerekli parametreleri zaten olusturduk fakat bu task bizim icin 6nemli olarak su
anahtarlar1 ve degerlerini ¢ikt1 olarak basliga ekleyecektir. Bunlar "airmass" ve "utmiddle" dir.

setairmass taskini calistiralim.

astutil> epar setairmass

professor@professor-pardus: ~/IRAF/ders LA N
IRAF

Image Reduction and Analyziz Facility

PACKAGE = astutil
TASK = zetairmass

images = zdf _AUSer*,fit  Input images
{ohzervas obzervat) Ohzervatory for images
{intype = middle) Input keyword time stamp
{outtype= effective) Dutput airmass time stamp
(ra = ra) Right acsension kewword Chours)
{dec = dec) Declination keyword (degrees)
{equinox= epoch) Equinox keuword (uears)
(st = st Local siderial time kewword (hours)
Lt = time-obs) Univerzal time keyword Chours)
(date = date—obs) Observation date keyword
{exposur= exptime) Exposure time keyword (seconds)
(airmazs= airmazs) Airness keyword (output)
{utmiddl= utmiddle) Hid-observation UT kewword {output)
(zcale = To0, ) The atmospheric scale height
(show = yez) Print the airmazses and mid-UT?
{update = yez) Update the image header?
{overrid= yes) Override previous assignments?
(mode = ql}
T |




Sekil 11. setairmass taski

zdf_AUSer-109B.fit 23:09:55.0 1.1252 1.1248 1.1252 1.1256 yes
zdf _AUSer-109R.fit 23:11:00.0 1.1270 1.1268 1.1270 1.1271 yes
zdf_AUSer-109V.fit 23:10:33.0 1.1262 1.1259 1.1262 1.1265 yes
zdf _AUSer-110B.fit 23:11:20.0 1.1275 1.1271 1.1275 1.1279 yes
zdf_AUSer-110R.fit 23:12:24.0 1.1293 1.1292 1.1293 1.1295 yes
zdf _AUSer-110V.fit 23:11:57.0 1.1286 1.1283 1.1286 1.1288 yes

Cikt1 sonucu olusan airmass ve utmiddle anahtarlari ve degerleri;

astutil> imhead zdf_AUSer-110R.fit I+

AIRMASS = 1.129312
UTMIDDLE='2009-05-25T23:12:24.00'

Artik 6n indirgemeyi tamamen bitirdik.

17. Simdi gériintiilerimizi hizalamaya gecelim.

Oncelikle “epar display” diyerek ds9'uin goriintiileme ayarim diizenleyelim “fill=no” olan ayar1
”yes” olarak degistirelim(:q ile cikalim);

Simdi ise imexamine ile bandlara gére tiim goriintiilerin koordinatlarini bir dosyanin igerisine
yazacagiz. Soyle ki;

apphot> imexamine zdf_AUSer*B.fit 1 > corB
Karsimiza gelecek olarak ds9 goriintiilerinde “x” tusuna basarak referans yildizin goriintii
tizerindeki (x,y) koordinatlarin1 ve sayim degerini bu komut sayesinde “refcoorB” isimli bir

dosyaya kaydediyoruz. “n” tusuna basarakta bir diger goriintilye geciyoruz. Aynm sekilde
refcoorV ve refcoorR yi de elde ediyoruz. Yalmz bu asamada ¢ok hassas olmamiz ve hi¢ bir

goriintiiyli atlamamiz gerekiyor.;
apphot> imexamine zdf AUSer*V.fit 1 > corV
apphot> imexamine zdf AUSer*R.fit 1 > corR

18.  Bu asamada ise olusturdugumuz “cor?” dosyalarindan sadece (x,y) koordinatlarini
almamiz gerekli;

Bunu da unix'in giiclii bir komutu olan “awk” sayesinde yapacagiz.



apphot> !cat corB | grep -v 'z' | awk '{print $1,$2}' > refcoorB
apphot> !cat corV | grep -v 'z' | awk '{print $1,$2}' > refcoorV
apphot> !cat corR | grep -v 'z' | awk '{print $1,32}' > refcoorR
apphot> coun refcoorB

110 220 1540 refcoorB
apphot> coun refcoorV

110 220 1540 refcoorV

apphot> coun refcoorR
110 220 1540 refcoorR

Herhangi bir dosyanin igerisine bakacak olursak;

apphot> type refcoorB

333.00 708.00

332.00 718.00

335.00 703.00

333.00 727.00

Artik biitiin gortintiilerimde referansimizin koordinatlari(X,Y) elimizde. Simdi ilk goriintiiye
gore diger goriintiiler ne kadar kayma gostermis onu hesaplayalim ve bir dosyaya kaydedelim.
Ciinkii imshift taski goriintiileri ne kadar kaydiracagim o dosya sayesinde bilecek.

apphot> !awk '{print 340.0-$1,615.0-$2}' refcoorB > shiftB

apphot> !awk '{print 340.0-$1,615.0-$2}' refcoorV > shiftV

apphot> !awk '{print 340.0-$1,615.0-$2}' refcoorR > shiftR

Herhangi bir dosyanin icerisine bakacak olursak;

apphot> type shiftvV

3-112

1-107

2-100

3-124

Ciktida ilk goriintliye gore diger goriintliniin ne kadar kaymis oldugunu goriiyorsunuz.

19.  imshift ile align etme;

Ipar ile imshift'in parametrelerine bakacak olursak;

apphot> Ipar imshift



input = Input images to be fit

output = Output images

xshift = Fractional pixel shift in x

yshift = Fractional pixel shift in y

(shifts_file= )  Text file containing shifts for each image

(interp_type = "linear")  Interpolant (nearest,linear,poly3,poly5,spline3
(boundary_typ = "nearest")  Boundary (constant,nearest,reflect,wrap)
(constant = 0.) Constant for boundary extension

(mode = "ql")

Klasik girdi ve cikt1 verilerinin yan sira kaydirma dosyamizi “shifts_” ile gosterecekmisiz.Soyle
ki;

apphot> imshift zdf _AU*B.fit s//zdf_AU*B.fit shifts_=shiftB
Bu islem biraz uzun siirecek bekleyeylim;
Diger bandlar1 da aym sekilde yapacak olursak;
apphot> imshift zdf _AU*V.fit s//zdf_AU*Vfit shifts_=shiftV
apphot> imshift zdf_AU*R.fit s//zdf _AU*R.fit shifts_=shiftR
DS9 ile simdi yaptigimiz hizalamay1 kontrol edelim;
apphot> imexamine szdf_AU*B.fit 1
n” tusuna basarak(bir sonraki goriintii), “p” tusuna basarak(bir 6nceki goriintii) hizalamamizi

kontrol edelim. Bozuk olanlar1 not alalim. Onlar1 imshift ile tekrar hizalamamiz gerekli. Biitiin
gortintiileri kontrol ettikten sonra “q” tusu ile ¢ikalim. Bu iglemi diger bandlar icin de yapalim.

2  shocimage dss v n %
File Edit View Frame ©in Zoom Sczl= Color Region WCS Analysis Help‘

File szdf_AUSer-008R.fit
Object AU_Ser

Value
WCSs
Physical X ¥
Image x x
Frame 1 Zoom 1.000 Angle 0.000
fle  edit | view | frame | | zoom | - color | region | wes | hepp |

QQQMwQQ




Sekil 12. imexamine taski ve DS9 ile hizalamama kontrolii

apphot> imexamine szdf_AU*V.fit 1
apphot> imexamine szdf_AU*R.fit 1

Evet hizalama islemini de bitirdik. Her sey yolunda... Artik fotometri'ye gecebilmek i¢in bir mani
kalmadi:)

20.  Yalmz o6nce Cbox, Aparture, Annulus ve Dannulus degerlerimizi belirlemek icin
FWHM degerimizi 6grenmemiz gerekli. Bunu belirlemek icin de yine imexamine taskindan
yardim alacagiz.

noao> imexamine szdf_AUSer-001B.fit 1
Komutundan sonra ds9 penceresinde “r” tusuna basarak degisenin radyal profilini inceleyiniz. V
bandinda 3.83 gibi bir FWHM degerimiz var. B de ise 5.83 cikti. R' de 3.79 ... O halde ortalama
olarak FWHM degerimizin “4.4833” oldugunu diisiiniirsek;



irafterm = ) %

MORDTRAF

Radius

11.78 11,41 273207,  119.8 12836, 0,12 75 2,45 3.96 3,83 3.9

Sekil 13. imexamine taski ve DS ile radyal profil inceleme




irafterm o @ &

MOAD. TRAF

1500

16,67 12,72 82028, 40, 237, 0,17 88 12,0

Sekil 14. imexamine taski ve DS ile radyal profil inceleme

Yaklasik olarak;

Cbox= FWHMx2 = 10
Aparture= FWHMx4 = 20
Annulus = 25

Dannulus =5

alinabilir.

21. Simdi noao>digiphot>apphot paketinin icerisine girip phot taskini ¢alistirabiliriz.

Fakat bizden ne isteniyor iyice bilelim degil mi?

apphot> Ipar phot

Komutu ile neler gerekli imis kontrol edelim;




- professor@professor-pardus: ~/IRAF/ders ) ) (%
apphot> lpar phot
image = "" The input imageis)
skyfile = "" The input sky filefs)
(coords = " The input coordinate files(s) (default: image.c
foutput = "default") The output photometry filefs) (default: image.m
iplotfile = "" The output plots metacode file
(datapars = "" Data dependent parameters
(centerpars = "" Centering parameters
(fitzkypars = "") Sky fitting parameters
(photpars = "") Photometry parameters
(interactive = yes) Interactive mode ?
(radplots = no) Plot the radial profilez in interactive mode 7
[ icommands = "" Image cursor: [x y wes] key [cmd]
(gcommands = ") Graphics cursor: [x y wez] key [cmd]
fwesin = J_,wesing The input coordinate system (logical . tv,phyzica
fwczout = )_,wcsout) The output coordinate system (logical . tw.phyzic
(cache = )_,cache) Cache the input image pixels in memory 7
[verify = J_,wverify) Yerify critical parameters in non-interactive m
(update = )_,update] Update critical parameters in non-interactive m
(verbose = J_,verbose) Print meszages in non-interactive mode 7
(graphics = )_.graphics) Graphics dewice
idisplay = J_.dizsplay) Display device
imode = "gl")
apphot> ]

Sekil 15. phot parametreleri

Temel girdi degerleri  haricinde dikkatimizi ¢eken “coords” parametresi. Degisen ve
mukayesemizin koordinatlarim bu parametreye gostermemiz lazim. Bunun igin Simbad'dan
degisen ve mukayesemizin hangisi oldugunu bulmamiz gerek;

Simbad'dan ;
V* AU Ser -- Eclipsing binary of W U
Other object types: WU* (), vx (Ve AN) ¢
ICRS coord. (ep=]2000) : 15 56 49.4 +22 16 01 (
FK5 coord. (ep=]2000 eq=2000) : 15 56 49.4 +22 16 01 (
FK4 coord. (ep=B1950 eq=1950) : 15 54 39.1 +22 24 38 (
Gal coord. (ep=]2000) : 036.8573 +47.8444 ( ~
Radial velocity / Redshift / cz : Vikn/s) -62.90 [1.56] .
Parallaxes mas: 5.46 [0.68] D 2005HNRA'
Spectral type: 65D ~
Fluxes (1) : V 10.9 [~] V3 E 2003As

Identifiers (4) :

V* AU Ser AN 48.1935 6SC 01502-61

Plots and
Images

Aladin preview

-

plot around

radius |20
arcmin

Sekil 16. AU Ser ve Mukayese Arayisi



AU Ser arandiktan sonra etrafindfaki mukayese olabilecek cisimleri gérmek icin “Plots and
Images” boliimiinden “plot around” ile 20 yay dak Lik bir alami taradik; Sonra Aladin
Applet'den bilgi aldigimizda goérdiik ki bolgede “TYC 1502-1472-1” adinda mukayese
olabilecek bir yildiz bulduk. Bu yildizin mukayese olduguna ise “http://cdsads.u-strasbg.fr/cgi-
bin/nph-bib_query?2005NewA...10..653G&db key=AST&nosetcookie=1" linkinde ki yayindan
karar verildik.

Allsky opt +Allsky IR +DSS +Simbad +NED *PPMX +2MASS . =i
D55 2EFOSSH : e 1 )l Sar |2
: k2 | =&
4 pan  malss
zoom pixel
s
ist  prop
- phot  del
- - dra
& = R E]Simhad =
4 {;ﬂ VI DSS2.F.PC
. et
== rm‘2;'3x E
filter 0t 1
4.
a2
[ e . 13 % 10.78" . T S 5 e L
] [Nz ) J
grid n'o_thh nH\fiJview Sealch! @44+ oo
HAIN_ID OTYPE R& DEC GO0 |cog ... |C.. PHRA PHMDEC -
0 T 1502-1472-1 Star |15 56 39.1083 +22 20 26.282 36.56 24.18 90 -30.8 25 |

Sekil 17. AU Ser(Ortada) ve Mukayese (Ustte sajda)

Simdi koordinat dosyamizi olustabiliriz. DS9'da Aladin Applet'te ki gibi WCS tiiriinde yon tayini
yapalim. Zoom meniisiinden 270 derece goriintiiyli cevirdigimizde Kuzey iiste, Dogu sola
gelecek sekilde ayarlanabildi. Diger tiirlii goriintiiler de Dogu {iist, Bat1 alt tarafa gelecek sekilde
ayarlanmis idi. Simdi Sekil 17. deki gibi DS9'la da goriintiileyebiliriz.

apphot> imexamine szdf_AUSer-001?.fit 1

Komurunu vererek 6nce degisenin iizerine sonra da mukayesenin {izerine gelerek “x” tusuna
basip sonra “n” tusuna basarak tiim bandlarda ki birinci goriintiilerde bulunan degisen ve
mukayesenin koordinatlar1 alinir ve ayri ayri coorB, coorV, coorR dosyalarini olusturulur.

Ornek olarak coorB koordinat dosyasinin igerigi su sekildedir.

apphot> type coorB

765.50 467.50
339.50 619.50


http://cdsads.u-strasbg.fr/cgi-bin/nph-bib_query?2005NewA...10..653G&db_key=AST&nosetcookie=1
http://cdsads.u-strasbg.fr/cgi-bin/nph-bib_query?2005NewA...10..653G&db_key=AST&nosetcookie=1

Digerlerinin igeridigi de bu sekide olmahdir. 1. satirdaki (x,y) degisenin koordinatlar1 2. satirdaki
(x,y) ise mukayesenin koordinatlaridir. Simdi koordinat dosyalarimizin dogrulugunu “tvmark”
ile kontrol edelim;

apphot> display szdf_AUSer-001V.fit 1
21=80.35357 z2=172.0281
apphot> tvmark 1 coorV mark=circle radii="20"

SAOImage ds9 @ & &

b N

File Edit View Frame £ Zoom Scale Color Region WCS  Analysis Help

File szdf AUSer-001V.fit

Object AU Ser

Value

wCs |

Physical X bY:

Image X oY

Frame 1 Zoom 1.000 Angle 270.000

file edit| view| frame| bin | zoom | scale | color | region | WCS | help |

about | open | save image | header | page setup | print | exit |

23 44 66 a7 109 131 152 174 195

Sekil 18. tymark AU Ser(Altta) ve Mukayese (Ustte)

Fotometre heyecani sard: bizi degil mi o halde baslayalim:)
22. “Ipar phot” komutunu daha 6nceden vermistik. (Bkz. Sekil 15.)

Simdi istenilen degerleri girelim;



apphot> epar phot

professor@professor-pardus: ~/IRAF/ders 2l (&) 2%
Image Reduction and Analysiz Facility
PACKAGE = apphat
TASK = phot

image = szdf _AUSer*B.fit The input imagels)
skyfile = The input sky filefs)
(coords = coorB) The input coordinate files(s) (default: ima
foutput = default] The output photometry Filefs) (default: ima
iplatfil= } The output plots metacode File
(datapar= ) Data dependent parameters
[ centerp=s 1 Centering parameters
i(fitskyp= 1 Sky fitting parameters
i photpar= 1 Photometry parameters
[interacs nod Interactive mode 7
(radplot= no) Plot the radial profiles in interactive mod
i comman= T Image cursor: [x oy wes] key [omd]
[ gzomman= 1 Graphics cursor: [x y wez] key [cmd]
(wesin = I_.uczind The input coordinate system (logical .tw,phy
(wosout = J_.wesout) The output coordinate suystem (logical tw,.ph
(cache = 1_.cache) Cache the input image pixels in memory 7
(verify = T_.werifyl Yerify critical parameters in non-interacti
(update = 1_,update) Update critical parameters in non-interacti
iwerbose=s 1_.werbose) Print messages in non-interactive mode 7
igraphic= J_.oraphics) Graphics device
(dizplay= 1_,dizplay) Dizplay dewice
(mode = gl
:aoll

Sekil 19. “phot” taski.
(Not: Sekilde ki gibi hemen “:go” komutunu vermeyiniz. Yaziy1 okuyunuz.)

B band: icin 6rnek olarak anlatalm digerleri icin ekran goriintiisii verelim.Indirgemeyi
yapacagimizi goriintiileri Sekil 19'da ki gibi girelim.(Ornegin: B bandi1 icin image=
szdf AUSer*B.fit) Sonra indirgeme yapilan banda gore olusturulan koordinat dosyamizi
gosterelim. Ornegin B bandi icin “coorB”, eger V bandi indirgeniyorsa “coorV” gibi...



Sonra datapar parametresine gelini. “:e” tusuna basilir ve yeni bir ayar yerine girilir. Sekil 20'de
ki gibi diizenlenir.;

professor@professor-pardus: ~/IRAF/ders w5 1%

Image Reduction and Analyszizs Facility

PACKAGE = apphot
TASK = datapars
(zcale = 1.7 Image =scale in units per pixel
i fubmpsf= 2,50 FWHH of the PSF in scale units
(emizzio= yes) Features are positive 7
(zigma = IMDEF} Standard deviation of background in counts
i datamin= IMDEF} Minimum good data walue
i datamax= IMDEF} Maximum good data walue
(noise = poizzon) Moize model
i ccdread= 1 CCD readout noize image header keyword
fgain = 1 CCD gain image header keyword
i readnois 0,1 CCD readout noise in electrons
(epadu = 1.7 Gain in electrons per count
[ exposur= exptime) Exposure time image header keyword
[airmazs= airmazs) Airmass image header keyword
ifilter = subset) Filter image header kegword
i obstime= hjd) Time of obzervation image header kegyword
fitime = | 1,1 Exposure time
[ xairmas= IMDEF) Rirmass
[ifilter= IMDEF} Filter
(otime = IMDEF} Time of obserwation
imode = qll
S for HELF

Sekil 20 apphot “datapar”

Burada exposure kismina goriinti bashgindaki “exptime”, airmass kismina bashgindaki
“airmass”, filter kismina ise baghgindaki “subset” anahtarlar1 yazilarak “:q” denilerek ¢ikilir.

Sonra centerpar parametresine gelinir ve “:e” tusuna basilir ve Sekil 21. deki gibi diizenlenir.



professor@professor-pardus: ~/IRAF/ders ) ) &%
il
Image Reduction and Analysis Facility
PHCKAGE = apphot
TASK = centerpars
{calgori= centroid) Centering algorithm
{chox = 10,) Centering box width in scale units
{cthresh= 0.} Centering threshold in sigma above backgrou
(minshra= 1.} Hinimum signal-to-noize ratio for centering
{emaxite= 10 Maximum rumber of iterations for centering
(maxshif= 1,) Maximum center shift in scale units
{clean = no) Symmetry clean before centering ?
{relean = 1.} Cleaning radius in scale units
{rclip = 2,0 Clipping radius in scale units
(kclean = 3.) Rejection limit in sigma
{mkcente= no; Mark the computed center on display ?
(mode = ql)
sl

Sekil 21. apphot “centerpar”
Belirledigimiz cbox degeri yazilir ve sonra “:q” diyerek buradan ¢ikilir.

Sonra “fitskyp” a gelinir ve ayni seklde “:e” tusuna basilarak Sekil 22. de ki gibi diizenlenir.

professor@professor-pardus: ~/IRAF/ders ¥ &) X

Image Reduction and Analysiz Facility

PACKAGE = apphot

TASE = fitskypars
{salgori= centroid) Sky fitting algarithm
(annulus= 26,0 Inner radius of sky annulus in scale units
{dannulu= 5,7 Width of sky annulus in scale units
{skyvalu= 0,7 User sky value
(smaxite= 107 HMaximum number of sky fitting iterations
(sloclip= 0,) Lower clipping factor in percent
(shiclip= 0,) Upper clipping factor in percent
{snrejec= 503 Maximum number of sky fitting rejection ite
(zloreje= 2.) Lower k-sigma rejection limit in sky sigma
(shireje= 3,) Upper K-sigma rejection limit in sky sigma
(khist = 3,) Half width of histogram in sky sigma
{binsize= 0,1) Binsize of histogram in sky sigma
{smooth = na) Boxcar smooth the histogram
{rgron = 0,) Region growing radius in scale units
(mksky = na) Mark sky annuli on the display
(mode = ql}

:all




Sekil 22. apphot “fitskyp”
Burada “annulus” ve “dannulus” degerleri yazilir “:q” diyerek buradan da cikilir.

Simdi “photpar” parametresine gelinir “:e” tusuna basilir ve Sekil 23. deki gibi diizenlenir.

professor@professor-pardus: ~/IRAF/ders ¥ ) (X
Image Reduction and Analyzisz Facility
PACKAGE = apphot
TASK = photpars
(weighti= constant) Photonetric weighting scheme for wphot
(apertur= 15,20,.25) List of aperture radii in scale units
(zmag = 26,1 Zero point of magnitude scale
(nkapert= no) Draw apertures on the display
(mode = qli
:qll

Sekil 23. apphot “photpar”

Burada belirlenen “aparture” degeri yazilir.Ben burada virgiil aymraci kullanarak bir kac tane
aparture gore fotometre yapmak istedim bu durum istege baghdir... Ayar yapildiktan sonra
buradan da “:q” komutu ile ¢ikilir.

Simdi Sekil.19 gibi ayarlar yapildiktan sonra “:go” komutu verilir. Size Sekil 24. deki gibi
sorular soulacak. “Enter” tusuna basarak ilerleyiniz.



professor@professor-pardus: ~/IRAF/ders ) ) 2%

J_.wesout] The output coordinate system (logical tw,ph

(wosout =

(cache = 1_.cache) Cache the input image pixels in memory 7
iverify = T_.werifyl Yerify critical parameters in non-interacti
(update = 1_,update) Update critical parameters in non-interacti
(werboze= J_,werboze) Print messages in non-interactive mode 7
igraphic= J_.oraphics) Graphics dewice

(dizplay= 1_,display) Display dewice

imode = gl

Centering algorithm (centroid) (CR or walue):
Mew centering alaorithm? centroid
Centering box width in scale wnits (10,3 (CR or walue):
Mew centering box width: 10, scale unitz 10, pixels
Sky fitting algorithm (centroid) (CR or walue):
Sky fitting algorithm: centroid
Inner radius of sky annulus in scale wnits (25,0 (CR or walue):
Mew inner radius of sky annulus: 25, zcale units 25, pixels
Width of the sky annulus in scale units (5.0 (CR or walued:
Mew width of the zky annulus: 5, scale units b, pixels
FileAlizt of aperture radii in scale wnits (15,20,25) (CR or waluel:
Aperture radiuz 1t 15, zcale units 15, pixels
Aperture radiuz 2f 20, zcale units 20, pixels
Aperture radius 3: 25, zcale units 20, pixels
Standard deviation of background in counts (IMDEF) (CR or walue):
Mew standard deviation of background: IMDEF counts
Minimum good data walue (IMDEF) (CR or walue):
Mew minimum good data walue: IMDEF counts
Maximum good data walue {INDEF) (CR or waluei: [

Sekil 24. apphot “phot” :go
Voila! islem bittikten sonra .mag dosyalarimiz olusmus olmali! Kontrol edin:)
apphot> Is *B*.mag.?

Bu islemler diger ayni sekilde V ve R bandlarina gore de uygulanir ve o bandlara ait “mag”
dosyalar1 da elde edilir.

Evet tim bandlarda “mag” dosyalarini elde ettik simdi magnitude dosyalari icerisinden
sonuclarimizi(ID, HJD, Parlaklik, Parlahktaki Hata, Hava Kiitlesi) ayr1 bir dosyaya cekelim;
Saoyle ki;



Bu sekilde diger bandlarda ayri sekilde kontrol edilidir.

apphot> txdump *.mag.1 id,otime,mag,merr,xairmass > auser_sonucB
Boolean expression for record selection (yes): ID=1

Burada ID=1 den kastimiz bize sadece degisen yildizin onuclarim1 ver demek istersek ID=2
yazarak mukayesenin de fotometre sonuclarim alabiliriz. Soyle ki;

apphot> txdump szdf_AUSer-*B*.mag.1 id,otime,mag,merr,xairmass > auser_sonucB
Boolean expression for record selection (ID=2): ID=1

apphot> txdump szdf _AUSer-*B*.mag.1 id,otime,mag,merr,xairmass > auser_muk_sonucB
Boolean expression for record selection (ID=1): ID=2

apphot> txdump szdf_AUSer-*V*.mag.1 id,otime,mag,merr,xairmass > auser_sonucV
Boolean expression for record selection (ID=2): ID=1

apphot> txdump szdf_AUSer-*V*.mag.1 id,otime,mag,merr,xairmass > auser_muk_sonucV
Boolean expression for record selection (ID=1): ID=2

apphot> txdump szdf_AUSer-*R*.mag.1 id,otime,mag,merr,xairmass > auser_sonucR
Boolean expression for record selection (ID=1): ID=1

apphot> txdump szdf_AUSer-*R*.mag.1 id,otime,mag,merr,xairmass > auser_muk_sonucR
Boolean expression for record selection (ID=2): (Burada direk “Enter” 'e de basilabilir.)

apphot> Is auser_*
auser_muk sonucB auser_muk_sonucV auser_sonucR
auser_muk_sonucR auser sonucB auser_sonucV

Iste emeklerimizin hepsi mavi ile boyanmis dosyalar icindi.“ Degisen Yildizimiz” ve “Mukayese
Yildizimiz” icin fotometre sonuglarim elde ettik. Ornek olarak “auser_sonucB” dosyasinin igine
bakalim;

apphot> type auser_sonucB

2454977.46470374 16.382 16.352 16.336 0.006 0.009 0.012 1.114069
2454977.46568752 16.360 16.344 16.331 0.006 0.008 0.011 1.116207
2454977.46670602 16.354 16.339 16.325 0.006 0.009 0.012 1.118462
2454977.4676898 16.359 16.345 16.335 0.006 0.009 0.012 1.12068
2454977.46866201 16.353 16.339 16.331 0.007 0.009 0.012 1.122912
2454977.46963421 16.351 16.341 16.338 0.006 0.009 0.012 1.125184
2454977.47061799 16.359 16.339 16.332 0.006 0.008 0.011 1.127523

N N N

Burada 1. siitun Degisen veya Mukayeseyi, 2. siitun HJD'yi, 3., 4. ve 5. siitun
Parlaklikhigi(Ciinkii ii¢ adet aparture degeri girmistik. Bkz. Sekil 23.) , 6-7-8 Parlakliklardaki
hatalari, 9. siitun ise Hava Kiitlesini gostermektedir.

23. Simdi Grafige dokelim.



Bilindigi tizere Evre-Parlaklik grafigi cizebilmemiz igin bir Ty degerine ihtiyacimiz var. Bunun
icin SAO/NASA Astrophysics Data System (ADS) 'de yayin tarayarak su T, ve P degerlerini
yaymnlardan aldim. 1992IBVS.3802....1L Z?yayinindan Period degerini 0.38650124 ve
20071BVS.5791....3 yayindan da T, degerini 2453215.3608 olarak aldim ve bu degerlere gore
olusturulan hesap tablolari(excel formatinda) ve grafikler ekle ayrica sunulmustur. Burada grafik

kalitesi agisindan GNU/Octave ile hesaplanmis ve gnuplot ile c¢izilmis grafikler(pdf) ekte
sunulmustur.

GNU/Octave;

>>> load auser_sonucB

>>> format long E hjd

>>> hjd=auser_sonucB(:,2);

>>> format free M

>>> M=auser_sonucB(:,4);

>>> T0=2453215.3608

TO = 2453215.3608

>>> P

P = 0.38650124

>>> plot(((hjd-Te)/P)-floor((hjd-T0)/P),M, "+g;B-Bandi;")
>>> xlabel("Evre")

>>> ylabel("Parlaklik")

>>> title('EVRE-PARLAKLIK(B)');

>>> grid

>>> axis("ij")

>>> print ("B.pdf.ps", "-color", "-dps")
system("ps2pdf \"B.pdf.ps\" B.pdf")
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Sekil 25. Evre-Parlaklik Grafigi(B)

Degisen-Mukayese Parlaklik;

hjd, M, B, To degiskenlerini long olarak tammmlamistik bir 6nceki

tanimlamayalim;

>>> load auser_muk_sonucB

>>> format free mukM

>>> mukM=auser_muk_sonucB(:,4)

>>> plot(hjd, M-mukM, "+b;B-Bandi;")

>>> axis("ij")

>>> grid

>>> xlabel("HJD")

>>> ylabel("Degisen-Mukayese(B-Parlaklik)")
>>> title('HID-PARLAKLIK FARKI(B)');

>>> print ("fark.pdf.ps", "-color", "-dps")
system("ps2pdf \"fark.pdf.ps\" fark.pdf")

cizimde,

tekrar

Esasinda bu grafigik mukayesemizin denetimi icindi ve herseyin yolunda oldugunu gosteren

denetim grafigi.
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Sekil 26. HID-PARLAKLIK FARKI



>>> load auser_sonucV

>>> hjd=auser_sonucV(:,2);

>>> M=auser_sonucV(:,4);

>>> P=0.38650124

P = 0.38650124

>>> T0=2453215.3608

TO = 2453215.3608

>>> title('EVRE-PARLAKLIK(V)');

>>> plot(((hjd-Te)/P)-floor((hjd-T@)/P),M, "+g;V-Bandi;")
>>> xlabel("Evre")

>>> ylabel("Parlaklik")

>>> axis("ij")

>>> title('EVRE-PARLAKLIK(V)');

>>> grid

>>> print ("V.pdf.ps", "-color", "-dps")
system("ps2pdf \"V.pdf.ps\" V.pdf")
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Sekil 27. Evre-Parlaklik Grafigi(V)
>>> load auser_sonucR
>>> hjd=auser_sonucR(:,2);
>>> M=auser_sonucR(:,4);
>>> P=0.38650124
P = 0.38650124
>>> T0=2453215.3608
TO = 2453215.3608



>>> plot(((hjd-Te)/P)-floor((hjd-T@)/P),M, "+r;R-Bandi;")
>>> xlabel("Evre")

>>> ylabel("Parlaklik")

>>> title('EVRE-PARLAKLIK(R)');

>>> axis("ij")

>>> grid

>>> print ("R.pdf.ps", "-color", "-dps")

system("ps2pdf \"R.pdf.ps\" R.pdf")
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Sekil 28. Evre-Parlaklik Grafigi(R)

Evet calismamiz burada sona erdi. Bu zevkli calismay: sizlerle paylasabilmemizi saglayan
degerli hocamiz Dog. Dr. Birol GUROL 'a tesekkiirii bir borg biliriz.

Yiicel KILIC

Not: Bu calisma tamamiyla Pardus Isletim Sistemi iizerinde yapilmistr.



