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IRAF Exercise— Ast 399— Spring 2003
Mon April 7,2003

Todays’s classwill beto getyou familiar with IRAF. You shouldtry to getthroughall theseeasy
exerciseduy the endof the classperiod. | will helpeachgroupduringthe class.Iraf is setup to work
ontinsley or cannonwith the/a399disk crossmounted.You canalsoruniraf on payneor leavitt, but
asof now thediskis notcrossmountedon thosemachines.

Thedatafor this exerciseis locatedontinsley on/a399/data2.

1 Beginning Exercises

1. Setupyourwindows sothatyou have onewindow for iraf, awindow for editingafile, andstart
ds9(in any window typeon aseparatdine ds99&). ds9is theimageviewer. Changedirectory
to your iraf directorywith

cd usrname/iraf

andstartiraf (typecl).

2. In your otherwindow, startup thevi editorto puttheanswerdgor the classexercise:
Vi exercise

andtypei to getinto insertmode.

3. Changedirectoriesto the datadirectory Type Is to get a listing of the files. This is a unix
commandwhich alsoworksin iraf. More usefulin iraf, however, is the"dir” command.Recall
thatin iraf, every commandhasa parametefile. Type

Ipardir

to seewhattheparameterarefor thiscommand Createalonglisting of thefilesin thisdirectory
The syntaxfor commandsgollows therulesbelow:

e Youmustgive ananswerfor all parametersvhicharenotin (). Othersareoptional.

e To specifythe answerto one of the parametersput the answerson the commandine in
orderafterthecommand.

e For optionalparameteryou cando theseon the commandine in any order but you must
give the parametemame. For example,if you needto specifythe ncolsvalueas1, you
would sayncols=1onthecommandine. Youneednotspellouttheentireparameteword,
justenoughcharacters$o be unique.

e Asashortcutyou canlet yes=+andno=-

4. Recallthatall files consistof a heademith informationaboutthefile (thisis in plain asciitext)
anddata(which is written in binary andis unreadablevithout computerdecoding).The FITS
headerconsistsof keywordsandvalues. Let’s look at a header To figure out functionswhich
might be usefulin iraf, thereis atool calledreference(or refer)for short. Type

refername



where“name” is a keyword that you want to searchon which might give you info aboutthe
packageyou are searchingon. Find the packagethat will display the contentsof an image
headeranddisplaythelong listing of theheadeiof imagen2.10184.

5. You canseethatthereis a hugeamountof informationin the header We would like to select
out certainbits of informationto make a neatsummarytable of the images. The function that
doesthis is hselect Make a tablewith the following informationfor all of theimages,andput
it in your exercise file for referencgusingthe mouseto cut andpaste).Info: objectname type
of obsenation,exposuretime, filter, UT at start. Do this automaticallydon’t readthe entriesby
handandaddthemto thetable! Note,in the hselecipackageif you areretrieving morethanone
field, separatehemby commas(no spaces).$l is the specialnamefor theimagenameitself,
which you alwayswantto include.

6. Let's load animageinto the imagedisplay Usethe referencecommandto figure out how to
do this. Onceyou have found the function, list the parameterdo seewhat the syntaxis for
displayinganimage,anddisplayimagen2.10179nto imageplanel.

(a) Justabovethepictureare2 rows of buttons.Thetop row hasthe maincommandsandthe
bottomrow changesiependingon what you selectfrom the top row. Click on the zoom
button,andthenonthe out buttonuntil thewholeimageis filling thescreen.

(b) Loadimagen2.10185nto imageplane2.
(c) Zoomthisimageuntil it fills thedisplayscreen.

(d) SelectFrame in thetop row of ds9buttons,andthenblink from the bottomrow. Locate
the comet. Move the mouseover the positionof the cometandrecordit’s positionin your
exercisefile. Youwill wantto turnoff blinking (selectsingle) andthenputyour mouseover
thecomet,centeringt in theupperrightzoomwindow, andthenreadoff thex,y coordinates
from ds9.You canusetheright andleft, up anddown arran keys onthekeyboardto move
the cursorwith fine tuning.

(e) How mary countsarein the centerof the cometin framen2.101797?
7. Let'sexaminetheimagemoreclosely Whatfunctionmighttell you statisticsaboutanimage?

(a) How big is thisimage(rows by columns)?(Hint useimhead).

(b) If youwantto actupononly asmallsectionof animage,you canspecifythatsectionwith
thefollowing syntax:
image[x1:x2,y1l:y2]

(c) What is the maximumvalue found in imagen2.10179using the statisticsfunction you
discoveredabove?

(d) Now find themaximumvaluein asmallregion 20x 20 pixelsin sizecenterecnthecomet
nucleusin n2.10179Write it in your exercisefile. Is it different?

(e) Displayimagen2.10179gain,but noticethe informationreturnedto youin theiraf win-
dow. Whatdoesit say?How doesthis compareo the maxvalueyou foundfor the comet
usingthetwo techniquesbove?

() Seeif usinglpar on the displayfunctionif you canfigure out how to changethe scaling
of the imageas displayed,so that whenyou put the mouse/cursoover the peakcomet
brightnesst will displaythe correctvaluein ds9.
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8. Let'slook attwo otherwaysto examineanimage. Thefirst oneof theseis calledimexamine
The syntaxis
imexaminen2.10179

Typing this commandwill bring up a new cursorin the ds9window andyou will bein cursor
mode. Any commandsy/ou type now, shouldbe typedwhile the cursoris over the dsQwindow.
If you needcontrolof the cursorin thetext window, it will automaticallyjjump overthere.Type
a questionmarkin the dsQwindow, anda list of all the cursoroptionswill popup in the text
window —andcursorcontrolwill bein thatwindow. To returnthe “attention” of iraf backto the
ds9window, keephitting the spacebar until thelist is completein the iraf window, then“q” to
getoutof thehelpmode.Theroundcursorwill appeaiin theds9window again.

(a) Make a surfaceplot centerednthecomet

(b) Make aradialprofile plot, centerecbnthe comet.
(c) Samplesomestatisticsn thevicinity of thecomet.
(d) Do aline plot throughthe comet

(e) Do arow plot throughthe comet

() Quit outof imexamine.

9. Thesecondmethodis usingimplot

(a) Thefunctionimplot is a powerful plotting utility which is very usefulfor examiningim-
agesandis usedheavily while reducingdata.lt is calledwith thefollowing call:
implotimage

(b) Runthis functionon n2.10179.Like the previous functionthereis a suite of cursorcom-
mands.Be carefulnotto confusdraf with thepositionof thecursor It will movethecursor
controlto thewindow thatneedghecontrol. In thetektronixwindow, typeaquestiormark
andseewhatthe optionsare.

(c) Make a columnplot. The columncanberoughly selectedoy moving your cursorright or
left in thetektronixwindow to correspondo the columnyou wandto plot.

(d) For really precisecontrol of which columnto plot, usea coloncommandseethe helplist
generateavith the ?). Plot 3 columnscenteredn the cometnucleus.

(e) Printthecursorpositionatthe peakpoint of thecomet- whatis thevalue?
() Averageall 2100linesof the ccdtogethelin aline plot
(g) Displaythey axisvaluefrom 0 to 3000.Displaythex axisvaluefrom 2000to 2100.

(h) Thelow valuesattheright arethe biascolumns.Changehey andx displayrangego get
the bestestimateof the biaslevel. Whatis the biaslevel, andbetweernwhich columnsis it

bestmeasured?

10. Let’s learnhow to combineimages— this is necessaryor image processing. Use the refer
commando figure out whatthe bestfunctionwould be for combiningimages.Combineall the
Tempell imagesnto a singleimageusinga mediancombine.



2 Intermediate Exercise

1. Make abadpixel mapfor thisdetector Thisis afile whichliststhepositionsof all thebad(dead,
non-flatteningpixelsin thedetector Discussoptionsyou may have for makingsuchamap,and
whattheplusesandminusesarefor eachtechnique(i.e. thereis morethanoneway to do this).

(a) Whenit comesto actuallynoting down the valuesof the badpixels, seeif you canfigure
outaway to do this usingthe cursorratherthanwriting themdown, or typing them.

3 AdvancedExcercise
1. Flattenthedata.Much of your taskhasbeenmadeeasietbecauseheflatsarealreadyprepared.

(a) Usingthefollowing ccd.daffile, checktheimagetypeonall thefiles to make surethereare
no errors.
exptime exptime
darktimedarktime
subsefilters
biassediassed407:414,58:557]
trimsecdatase¢23:402,58:557]
imagetypimagetyp

'OBJECT’ object
'FOCUS’ object
'"MULTIPLE EXP’ object
"COMPARISON’ object
'BIAS’ zero

'DOME FLAT’ flat
'FLAT flat

'SKY FLAT’ flat

fixpix bp-flag0
overscarbt-flag0
zerocotbi-flag 0
darkcordk-flag0
flatcorff-flag O
fringcor fr-flag 0

(b) Determinethebiasandtrim sections CAUTION - becaus¢hesedlatshave beenprocessed,
the biasandtrim mustbe identicalto the processedlats. After gettingthe biasandtrim
sectionsedittheccd.daffile to match,andeditthe parametefiles for ccdprocto reflectthe
correctvalues.

(c) Runccdprocto fix thebadpixelsin all images

(d) Determinethe overscarfit, testingmanuallyfor the bestresult,thendo the overscancor-
rectionandtrim theimages.



(e) Dothezerocorrections
() Flattentheimages andtestto seehow goodtheflatteningis.
(g) Cleanthe cosmicraysfrom theimagesusingthefollowing recipe:

Load noao. nproto
Edit gain and readnoise to be sure correct (1.74,6) (findthresh)
Create a procedure of the form
imstat image fields="node" | findthresh imge=i mage ver-
join | sobject |sobject > proccrla
cl < proccrla > outcrla &
Qdd problem - it was crashing. It didn't |ike the pipe output -
had to

do this into 2 pieces

cl < proccrlal > outcrlal & Then edit outcrlal for findthresh
cl < proccrla2 > outcrla

lintran outcrla xs=4 > outcrlb
edit to renpve the second colum in outcrilb

Create a procedure of the form
cosm crays image i nmage thresh=(from outcrlb)

join |sobject |sobject > tenp
join tenp outcrlb > proccrlb (edit)
cl < proccrilb &

Testi ng Threshol d Level s Cosnmi ¢ Rays Renopved
Franme # Z=5 Z=4.5 Z=4 Z=3 Z=5 Z=4.5 Z=4
nl. 10052 900 R 42.701 213.50 192.15 170.80 128.10 3357 3596 4311 17
hsel test* $I, CRCOR yes

Use threshold = 4
Don't let any of the threshol ds go bel ow 60.



