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

Today’s classwill be to getyou familiar with IRAF. You shouldtry to get throughall theseeasy
exercisesby theendof theclassperiod. I will helpeachgroupduringtheclass.Iraf is setup to work
on tinsley or cannonwith the/a399disk crossmounted.You canalsorun iraf on payneor leavitt, but
asof now thedisk is not crossmountedon thosemachines.

Thedatafor this exerciseis locatedon tinsley on /a399/data2.

1 BeginningExercises

1. Setup yourwindowssothatyouhaveonewindow for iraf, awindow for editingafile, andstart
ds9(in any window typeon a separateline ds99&). ds9is theimageviewer. Changedirectory
to your iraf directorywith

cd usrname/iraf

andstartiraf (typecl).

2. In your otherwindow, startup thevi editorto put theanswersfor theclassexercise:
vi exercise

andtype i to getinto insertmode.

3. Changedirectoriesto the datadirectory. Type ls to get a listing of the files. This is a unix
commandwhich alsoworks in iraf. More usefulin iraf, however, is the”dir” command.Recall
thatin iraf, everycommandhasaparameterfile. Type

lpardir

to seewhattheparametersarefor thiscommand.Createalonglistingof thefilesin thisdirectory.
Thesyntaxfor commandsfollows therulesbelow:

� Youmustgiveananswerfor all parameterswhicharenot in ( ). Othersareoptional.
� To specifythe answerto oneof the parameters,put the answerson the commandline in

orderafterthecommand.
� For optionalparametersyou cando theseon thecommandline in any order, but you must

give the parametername. For example,if you needto specify the ncolsvalueas1, you
wouldsayncols=1onthecommandline. Youneednotspellout theentireparameterword,
just enoughcharactersto beunique.

� As a shortcut,you canlet yes=+andno=-

4. Recallthatall files consistof a headerwith informationaboutthefile (this is in plain ascii text)
anddata(which is written in binaryandis unreadablewithout computerdecoding).The FITS
headerconsistsof keywordsandvalues.Let’s look at a header. To figureout functionswhich
might beusefulin iraf, thereis a tool calledreference(or refer)for short.Type

refername
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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
header, anddisplaythelong listing of theheaderof imagen2.10184.

5. You canseethat thereis a hugeamountof informationin theheader. We would like to select
out certainbits of informationto make a neatsummarytableof the images.The function that
doesthis is hselect. Make a tablewith thefollowing informationfor all of the images,andput
it in your exercise file for reference(usingthemouseto cut andpaste).Info: objectname,type
of observation,exposuretime,filter, UT at start.Do this automatically, don’t readtheentriesby
handandaddthemto thetable!Note,in thehselectpackage,if youareretrieving morethanone
field, separatethemby commas(no spaces).$I is the specialnamefor the imagenameitself,
which youalwayswantto include.

6. Let’s load an imageinto the imagedisplay. Usethe referencecommandto figure out how to
do this. Onceyou have found the function, list the parametersto seewhat the syntaxis for
displayinganimage,anddisplayimagen2.10179into imageplane1.

(a) Justabove thepictureare2 rowsof buttons.Thetop row hasthemaincommands,andthe
bottomrow changesdependingon what you selectfrom the top row. Click on the zoom
button,andthenon theout buttonuntil thewholeimageis filling thescreen.

(b) Loadimagen2.10185into imageplane2.

(c) Zoomthis imageuntil it fills thedisplayscreen.

(d) SelectFrame in the top row of ds9buttons,andthenblink from thebottomrow. Locate
thecomet.Move themouseover thepositionof thecometandrecordit’ s positionin your
exercise file. Youwill wantto turnoff blinking (selectsingle) andthenputyourmouseover
thecomet,centeringit in theupperrightzoomwindow, andthenreadoff thex,y coordinates
from ds9.Youcanusetheright andleft, up anddown arrow keyson thekeyboardto move
thecursorwith fine tuning.

(e) How many countsarein thecenterof thecometin framen2.10179?

7. Let’sexaminetheimagemoreclosely. Whatfunctionmight tell youstatisticsaboutanimage?

(a) How big is this image(rowsby columns)?(Hint useimhead).

(b) If you wantto actupononly asmallsectionof animage,you canspecifythatsectionwith
thefollowing syntax:
image[x1:x2,y1:y2]

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

(d) Now find themaximumvaluein asmallregion20x 20pixelsin sizecenteredonthecomet
nucleusin n2.10179.Write it in your exercise file. Is it different?

(e) Display imagen2.10179again,but noticethe informationreturnedto you in the iraf win-
dow. Whatdoesit say?How doesthis compareto themaxvalueyou foundfor thecomet
usingthetwo techniquesabove?

(f) Seeif usinglpar on the displayfunction if you canfigure out how to changethe scaling
of the imageasdisplayed,so that whenyou put the mouse/cursorover the peakcomet
brightnessit will displaythecorrectvaluein ds9.
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8. Let’s look at two otherwaysto examinean image.Thefirst oneof theseis called imexamine.
Thesyntaxis

imexaminen2.10179

Typing this commandwill bring up a new cursorin theds9window andyou will be in cursor
mode. Any commandsyou typenow, shouldbetypedwhile thecursoris over theds9window.
If you needcontrolof thecursorin thetext window, it will automaticallyjump over there.Type
a questionmark in the ds9window, anda list of all the cursoroptionswill pop up in the text
window – andcursorcontrolwill bein thatwindow. To returnthe“attention”of iraf backto the
ds9window, keephitting thespacebaruntil the list is completein the iraf window, then“q” to
getoutof thehelpmode.Theroundcursorwill appearin theds9window again.

(a) Makeasurfaceplot centeredon thecomet

(b) Makea radialprofileplot, centeredon thecomet.

(c) Samplesomestatisticsin thevicinity of thecomet.

(d) Do a line plot throughthecomet

(e) Do a row plot throughthecomet

(f) Quit outof imexamine.

9. Thesecondmethodis usingimplot

(a) The function implot is a powerful plotting utility which is very usefulfor examiningim-
ages,andis usedheavily while reducingdata.It is calledwith thefollowing call:

implot image

(b) Runthis functionon n2.10179.Like theprevious function thereis a suiteof cursorcom-
mands.Becarefulnot to confuseiraf with thepositionof thecursor. It will movethecursor
controlto thewindow thatneedsthecontrol. In thetektronixwindow, typeaquestionmark
andseewhattheoptionsare.

(c) Make a columnplot. Thecolumncanberoughlyselectedby moving your cursorright or
left in thetektronixwindow to correspondto thecolumnyouwandto plot.

(d) For really precisecontrolof which columnto plot, usea coloncommand(seethehelp list
generatedwith the?). Plot3 columnscenteredon thecometnucleus.

(e) Print thecursorpositionat thepeakpointof thecomet- whatis thevalue?

(f) Averageall 2100linesof theccdtogetherin a line plot

(g) Displaythey axisvaluefrom 0 to 3000.Displaythex axisvaluefrom 2000to 2100.

(h) Thelow valuesat theright arethebiascolumns.Changethey andx displayrangesto get
thebestestimateof thebiaslevel. Whatis thebiaslevel, andbetweenwhich columnsis it
bestmeasured?

10. Let’s learn how to combineimages– this is necessaryfor imageprocessing.Use the refer
commandto figureout whatthebestfunctionwould befor combiningimages.Combineall the
Tempel1 imagesinto asingleimageusingamediancombine.
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2 Intermediate Exercise

1. Makeabadpixel mapfor thisdetector. This is afile whichlists thepositionsof all thebad(dead,
non-flattening)pixelsin thedetector. Discussoptionsyoumayhavefor makingsuchamap,and
whattheplusesandminusesarefor eachtechnique.(i.e. thereis morethanoneway to do this).

(a) Whenit comesto actuallynotingdown thevaluesof thebadpixels,seeif you canfigure
outaway to do this usingthecursorratherthanwriting themdown, or typing them.

3 AdvancedExcercise

1. Flattenthedata.Much of your taskhasbeenmadeeasierbecausetheflatsarealreadyprepared.

(a) Usingthefollowing ccd.datfile, checktheimagetypeonall thefiles to makesurethereare
noerrors.

exptimeexptime
darktimedarktime
subsetfilters
biassecbiassec[407:414,58:557]
trimsecdatasec[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
overscanbt-flag0
zerocorbi-flag0
darkcordk-flag0
flatcorff-flag 0
fringcor fr-flag 0

(b) Determinethebiasandtrim sections.CAUTION - becausetheseflatshavebeenprocessed,
the biasandtrim mustbe identicalto the processedflats. After gettingthe biasandtrim
sections,edit theccd.datfile to match,andedit theparameterfiles for ccdprocto reflectthe
correctvalues.

(c) Runccdprocto fix thebadpixelsin all images

(d) Determinetheoverscanfit, testingmanuallyfor thebestresult,thendo theoverscancor-
rectionandtrim theimages.
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(e) Do thezerocorrections

(f) Flattentheimages- andtestto seehow goodtheflatteningis.

(g) Cleanthecosmicraysfrom 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="mode" | findthresh image=image ver-

join lsobject lsobject > proccr1a
cl < proccr1a > outcr1a &

Odd problem - it was crashing. It didn’t like the pipe output -
had to
do this into 2 pieces

cl < proccr1a1 > outcr1a1 & Then edit outcr1a1 for findthresh
cl < proccr1a2 > outcr1a

lintran outcr1a xs=4 > outcr1b
edit to remove the second column in outcr1b

Create a procedure of the form:

cosmicrays image image thresh=(from outcr1b)

join lsobject lsobject > temp
join temp outcr1b > proccr1b (edit)
cl < proccr1b &

Testing Threshold Levels Cosmic Rays Removed
Frame # Z=5 Z=4.5 Z=4 Z=3 Z=5 Z=4.5 Z=4 Z=3
n1.10052 900 R 42.701 213.50 192.15 170.80 128.10 3357 3596 4311 17936
hsel test* $I,CRCOR yes

Use threshold = 4
Don’t let any of the thresholds go below 60.
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