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1 Intr oduction

1.1 Purpose

This is a manualfor the CES pipeline. This manualshouldmake it possibleto run the pipeline without
problems,andto troubleshootin caseof problems.

1.2 Scope

Intendedfor CESSupportAstronomers,andasa referencefor futurepipelinedevelopment.

1.3 Referencedocuments

Thefollowing documentsarereferencedin thisdocument:

[1] TheCESwebpages:
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[2] TheCESUsersManual;3P6-MAN-ESO-90100-0004

[3] TheCESCookbook;LSO-MAN-ESO-90100-0007

[4] 'A beginner's guideto IRAF ' J.Barnes(
��������� 
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[5] Descriptionof theIRAF reidentifytask(
���
����� 
�
�(������ �

�

�
��� � &���� 
�	

�

�)(�����	�
�(+�)������&�	
�����
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�

� (���!

)

1.4 Stylistic conventions

Italic is usedto highlightwords.
��&�	 & ��!���&

is usedfor �lenamesandfor commandsto beenteredinto ashell
(usuallyprependedby � ).

��&�	 & ��!���&

is alsousedto displayscreentext output. Bold is usedfor key-stroke
commands.
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2 Overview

The CESpipelineprovidesa quick way to checkthe quality of the dataon-line andprovidesnear-science
quality reduceddata.It is a backgroundtaskrunningon theof�ine datareductionterminal(w3p6off) sothe
dataareautomaticallyreducedanddisplayedin real time. Theprogramwill performbiassubtraction,dark
correction,optional�at�elding, andaccuratewavelengthcalibration.It will displaytheresultingspectrumin
unitsof S/N,providing animmediatemeasureof thedataquality.

2.1 Pipelinestructure

Theindividual tasksof thepipelinehavebeenwrittenasIRAF routines(calledscripts),whicharecalledfrom
perl scripts,calledby thecoreMIDAS program.TheMIDAS coreis retainedonly for lack of time to make a
completeport,but hopefullyoneday, someonewill make awaywith thatrelic!

Sect.5 outlinestheindividual stepsin thereductionprocess,andlists thescriptsinvolved. Furtherdetailscan
be found in the README �le (


 ���%�)��
�&�����������	%
����)#�

� ( ��&
	�(

�

&�
������ ��"��

) and from the commentsin the
scripts.
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3 A walk-thr ough of pipeline operations

All operationsregardingthepipelinetake placeon w3p6off in thedirectory

����,� &�
��
	,�
���

����)#

�� ( ��&���� � *

asuser
�
	,�
���

. Make sureyouarein thatdirectorybeforeproceeding.

3.1 Necessarypreparations

Thepipelineneedsa numberof calibration�les to run properly. Make surethat thestandardcalibrationset
(SCS)hasbeentaken beforestartingthe pipeline. It is not necessaryto copy or move �les around,since
thepipelinetakescareof �nding theappropriate�les. During theexecutionof thepipelinetheevironmental
variable

� �)# ������� ����" �

(this will becomeusefulto make thepipelinemoreportable)is needed.Automatic
settingof thisvariableis still underdevelopment,sofor themomentit' s suggestedto executethecommand:

�

� ��#

�

��&

�

*���(���& ����	

If theenvironmentalvariable
� �)# �	�
��� ����" �

doesn't exist (andit mostlikely won't), you will beprompted
to createit manuallyby cuttingandpastingthedisplayedtext.

3.1.1 The parameter �le
� �

� �

����� � � � ���

This is the�le with whichyoucancontrolthebehavior of thepipeline,bothbeforeandduringexecution(see
alsoSect.3.3).Hereis asimpleexample:

�

�����




���

�

�


�


� � �

�




��� � �

Only the�rst six linesareread,theremainingonesareignored.Themeaningof thelinesis thefollowing:

1. printer �ag: 0 meansdo not print, 1 meansprint the S/N plot displayedin the main graphicwindow
(

"���� ��# ��� � �)�������

).

2. left edgeof thespectrumpro�le. Thiswill beadjustedfrom within thepipeline,soyoushouldjust leave
it asit is.

3. right edgeof pro�le. Leave it asit is.

4. �at�elding �ag: 0 meansdon't, 1 means�at�eld with themaster�at,if it hasbeenconstructed(will be
doneautomatically).if themaster�at cannotbefound,thisoptionwill beignored.

5. startingwavelengthof zoomplot displayedin thesecond(small)graphicwindow (
"��,� ��# ��� � �)����� �

). You shouldadjustthisbeforestarting,but it canalsobeadjustedwhile thepipelineis running.

6. endwavelengthof zoomplot.

3.1.2 Getting the date right

Thepipelinecanberun for any givendate,not necessarilythecurrentone. To prepareto run for thecurrent
date,issuethecommand
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�

	�& ���)�%��& ����	���!
!
!�!����
���%�
���

where
�%!�!
!
!��,����� �����

is the dateat the beginning of the night (this is the sameprocedureas the off-line
executionthatyou can�nd in Sect.3.5). This commandtells thepipelineto take thedatafrom thedirectory


%���%���

��)���)
���!
!
!�!����
���%�
���

. A simple inspectionof the headerscan provide important informationsfor
the executionof the pipelinesuchas the binning factor (

��� �
��� �

and
��� �
���)�

) and the centralwavelength
(

�	� � � � ���%� ��#�� �
	)#��

�

� � � � �
����	

).

3.1.3 The scheduler

Next you needto startthe programthat makessurethat all raw �les areproperlyreducedandthe products
movedto theirproperplace.Issuethecommand

�

� �)#
�%�)&���& � � 	��
��	����
���

where
	

is the binning of the imagesto be reduced,(i.e. either1 or 4) and
�

is the centralwavelength(in
	Angstrøm).

Thepipelinewill only acceptimagesof a givenbinningduringonereductionsession,all otherimagesbeing
silently ignored.

Thewavelength
�

mustcorrespondto oneof the�les in thedirectory
��( 	 � 	���	 ��� � 	

, otherwiseyouwill have
to identify linesanddeterminethedispersionsolutionmanually.

Never mind any warningmessagesyou mayget. Actually, theonly warningmessageyou canget is because
youarerunningthepipelineonanight thatis differentfrom theactualone.Thisdoesn't stopthepipelineand
canbesafelyignoredif youknow whatyouaredoing.

3.2 Launching the pipeline

Now startthepipelinewith

�

� 

	,�)���
����� ( ��& � 	 �

Fromnow on, the terminalin which thecommandhasbeengiven,will be referredto asthe “main pipeline
window”.

Thepipelinewill startto make a standardreduction.You will bepromptedwhetheryou preferto subtracta
dark

�

(thedefault choice)or aback
�

.

You will seesomegraphicswindows opening(
"	�,� ��# ��� �����
��� �

,
"	�,� ��# ��� � �)�
��� �

andxgterm).Place
themconveniently. Now you will have to de�ne theimageslicerpro�le andidentify linesfor thewavelength
calibration.Both tasksaredoneinteractively in IRAF 1 . Readthenext sectionfor consolation.

3.2.1 Interacting with IRAF

IRAF is not very dif�cult to useand, in contrastto MIDAS, the syntaxis often quite clear. However, the
interactive aspectsof IRAF may take sometime to get usedto, sincethey often involve pressingkeys on
thekeyboardratherthanmousebuttons.Thefollowing is anultra-shortcrash-coursein IRAF interaction—
enoughto survive. For in-depthreference,pleaseseethe IRAF documentation[4], which, in contrastto the
MIDAS documentation,containsusefulandeasyto understandinformation.

1IRAF is distributedby theNationalOpticalAstronomyObservatories,which areoperatedby theAssociationof Universitiesfor
Researchin Astronomy, Inc.,undercooperative agreementwith theNationalScienceFoundation,U.S.A.For anintroduction,see[4]
or theIRAF webpagehttp://iraf.noao.edu/
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Generallythetasksof thepipelinepopup a white xgtermwindow (which will bereferredto as“IRAF win-
dow”), whereyou shouldentersometext (cut andpastefrom the main pipelinewindow accordingto the
instructions,in caseyou decideto type thingsin thexgterm,pleasebe awarethat the tabbingdoesn't work
andto delete,insteadof the

���

�

*�	 ���

�

&

, youshoulduse
��&
	�&%��&

, thatonsomekeyboardsis alsocalled �

�

� � ).
In additionit mayalsopopupanotherplottingwindow in blackandgreencolors:the“irafterm”. Theirafterm
is the window whereyou will spendmostof your time. While it is active, don't try to enlarge it dragging
its edgeswith themouse(it doesn't work with somemachines).Neverthelessthemaximizationbutton still
works(underLinux, is thesmallsquarewith a thick line at thetop,closeto thesmallcrossat theupperright
of thewindow). Alwayspayattentionto wherethemouseis — it jumpsbackandforth aswindows openand
close,sorestrictyourclicking! Especiallybecauseyou're notsupposedto click atall!! Please,neverclosethe
iraftermby clicking on thecrossat theupperright of thewindow, IRAF likesto closeit by itself.

In theiraftermyouwill in generalpositionthemousepointeranduseakeybordkey insteadof amouseclick.
Sometimesyouwill justusekeyboardkeys without regardto wherethemousepointeris. Youcangetashort
helpaboutthedifferentkeystrokesby typing “?”.

3.2.2 De�ning the aperture

You will seea window named“cl”. This is theIRAF window, waiting for your input (thewholepipelinecan
berun almostwithout typing but just copying andpastingwhatneededfrom themainpipelinewindow) . In
themainpipelinewindow youwill seethetext:

�

�

��&%� ���)& ����	�	���� (

�

�

�

�,�
� �

�

� (

�

��� ���)& ��� ��& ��� �

�

&
	%�
����&��

�

�

	���& ��� !�&�	�� ��� ��	
	��%�)&�	,� (%�

�

	 � ���)&

�

!���� �
& � � �

�

* ����&

�

	�� �����+� ���

�

&

�

��& � �

	����������

Do exactly whatyou aretold, i.e enterthecommandinto theIRAF window. NotethatwhenIRAF asksyou
something,it alsogivesyou a default answerin brackets. If thedefault answeris thesameyou would type,
justenter

��& � ���

� .

Now theIRAF window will promptyou

�

	�� ���)(�� �
�)& ��� ����&�	 ��� � � �
	,��& ����&���� � !�&�	�� �

Justhit return.Now aniraftermwill popup,showing theslicerpro�le. If someaperturesarealreadyde�ned
it is agoodideato deletethem:go to theiraftermwith themouseandtypea followedby d andthenr (select
all apertures,deletethem,andredraw thegraph).Now positionthemousepointer(thecross)nearthehighest
sliceandtypem (mark). Next, positionpointerat the left edgeandtype l (for lower). Do thesamefor the
upperlimit. . .Now quit andhit returnin responseto thequestionaboutwriting to thedatabase.Now �nd the
IRAF window andtype

	����
�����

.

After that it will make themasterbias.Justwait for thenewly openedwindow to disappearagain.Thenyou
arereadyfor wavelengthcalibration.

3.2.3 Wavelengthcalibration

Youarenow asked
�)� !���� �)�

�

�����

�

��	�(����)����& ��	�(

�

� ���)& ��� ��� � �)�,� &�	

�

������&

�

�)	�! ������(%	
�
��	�&��
	 !�


���
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Figure 1: A screenshotof the pipeline during aperture de�nition The greenand black window is the
“irafterm”, on the right the xgtermwith IRAF runningin it (the IRAF window), behindthe irafterm is the
mainpipelinewindow, at the bottomthe two MIDAS graphicwindows. Pleasenote,that eachwindow has
threekeys at theupperright. They areusedto (from left to right): “iconize” thewindow, make thewindow
full screen(or makingthewindow “normal size” whenit' s full screen)andclosingthewindow. Don't forget
to usethe“maximization”key, insteadof draggingtheedgesof thewindow, to enlargetheirafterm.
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andyou shouldobviously typeeither
!

or � followedby return.If youalreadydid thewavelengthcalibration
and,for somereason,arerestartingor re-reducing,you canentern. In this case,you canskip thefollowing
andgo directly to 3.2.5. Otherwise,type

!

. Now you getanotherIRAF window, anda messagein themain
window saying:

�

�

��&%� ���)& ����	�	���� (

�

�

�

�,�
� �

�

� (

�

��� ���)& ��� ��& ��� �

�

&
	���	

�

��	

�

�

	���& ��� !�&�	�� ��� ��	
	��%�)&�	,� (%�

�

	 � ���)&

�

!���� �
& � � �

�

* ����&

�

	�� �����+� ���

�

&

�

��& � �

	����������

So,do whatyou're told, andhit returnasresponseto the �rst question.Now an iraftermwill show you the
extractedThAr spectrum.

If you gave the
���

optionto thescheduler(Sect.3.1.3and5.1.1)with a valid centralwavelength,you should
seesmallyellow linesover mostof thespectrallinesanda x-axisshowing a reasonablewavelengthsolution.
In this casejusthit f andcheckthattheRMS is lessthan5E-4,thenhit q twiceandyouaredone.

3.2.4 Manual wavelengthcalibration

If the plot appearswith pixels insteadof wavelength,or if it cover a wrong wavelengthrangeand/orthere
aresmallyellow vertical linesmisalignedwith theemissionlines,and/orthereis only very few smallyellow
lines,it meansthatanold and/orwrongsolutionis beingused.If this is thecase,youhave threechoices:

1. Checkif you have anothersolutionthatmay �t better. If that is thecase,type q andenter“Q” when
askedto doso.Thenissuethecommand

	+�����)� �)#�� ( ��& � � 	

in anotherwindow, andlogoutof theIRAF
session(type

	����������

). Now restartthepipelinewith thenew wavelengthsolution.

2. If therearesomelines thatseemto becorrectlyidenti�ed, andthewavelengthscaleseemto beclose
to the correct,then you canstart with thoselines and follow the instructionsbelow from “Fitting a
dispersionsolution”, skippingthemarkingof features(which is theonly really painful task).Evenso,
youmaywantto deletesomeobviouslymisplacedfeatures.

3. If thereis no othersolution,and the wavelengthscaleis wrong or is pixels, thenyou mustproceed
manually. First initialize everythingby typing i in theirafterm.Thenfollow theinstructionsbelow.

Marking features In theIRAF window youwill now seeabrief helptext:
� � � ����* ��	�(

�

&

� � ��(+�

� � ��&%� ���

�

�����+� �)(��

	 � �������+� �%��(

�

�)(

�

�

You probablyguessedthatthesearekeystrokes,andthatto marka line you have to move thepointercloseto
it. This canbetricky, soin orderto recognizethelinesusingtheCESThAr atlas,you mayhave to zoomthe
plot: positionthepointer(thecross,themouse,.. . ) in the lower left cornerof the region you want to zoom
on. Thenwindow thegraph.You will seea text messagesaying

� (

�

�
�����

waiting for moreinput. Now type
e, andthemessagechangesto

������(

�

�

, somove thepointerto theupperright cornerof your desiredzoom
andhit eagain.To zoomback,simply typew followedby a.

Whenyou have zoomedon a particularregion, placethe pointerover a line andtype m. If you wereclose
enough,asmallyellow line will apearover theemissionline, indicatingthatthepositionof thatline hasbeen
determined.At thebottomof thewindow, it givesyou thecoordinatesof theline andnow youmustenterthe
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wavelengthof theline followedby return.Repeatthis for anumberof linesacrosstherange,zoomingin and
outasneeded.Youwill needto identify at leastthreelinesbeforemoving on to the�t. To deleteamark,type
d.

If you want to verify thepositionof a line you have alreadyselected,just go closeto it andhit
�

. This will
give you thepositionin pixel, thewavelengthyou providedandthewavelengthaccordingto theline list. To
moveto thenext or to thepreviousline you identi�ed (andreadthesameoutput),hit � or

�

, respectively. The
	 � �

�

&����%�

(thatis usedfor similarpurposesin similar IRAF tasks)doesn't work here.

Fitting a dispersion solution Whenat leastthreelines have beenselected,zoomout, thentype f for �t.
You will now seea plot of wavelengthresidualsversuswavelength,with RMS written nearthe top right
corner. The�t is initially a third orderpolynomium.Now typeq to go backto theThAr spectrum,now with
wavelengthcoordinates.Checkthatthecoordinatesarereasonable— if not, typei to initialize andstartover,
this time includingmorelines. If everythingis OK, type l andit will automatically�nd andidentify more
lines.

Now typef to go backto the �t, which mayneedadjustmentnow: To deletea point, placethepointernear
it andtyped, thenf againto re�t. To changethepolynomiumordertype:order 4 (or 5) followedby return,
thenf to re�t. WheneverythinglooksOK andRMS is lessthan5 � 10�

4 thentypeq onceto go backto the
line-identi�cation window andasecondtime to quit thetaskatall. For adetailedmanualof this task,see[5].

In the“cl” window you arenow asked
�
� (���& ��&
�%�%����& ���%��� ��� ����& �����)��� �
	�& � !�&�	����

Justhit return.Next youareasked
��!���& � ��� �
��! ������(

�

	 ��&�������	%�

�

�

��!��)&�� �����%� (������
�

If you do not type“Q” followedby return,you will have to go throughit all oncemore. If thereweremore
thanonearcspectrumtaken,youwill now bepresentedfor solutionsfor theotherones,basedon thesolution
you just obtained.They shouldlook OK, but you maywantto checktheRMS (typef, thenq). To acceptthe
solution,typeq.

Now yougetbacktheprompt,sorememberto write
	����������

to closethewindow.

That'sit — thepipelineisnow running!Reducedspectraandthelog�le canbefoundin

%�����)�

���& �%�

�

&���
�����������"
"������

.

3.2.5 Resolutionestimate

After asuccessfulwavelengthcalibration,theresolutionis automaticallycalculated.Needdebugging – pend-
ing. Currentlydisabled.THD

3.3 On-the-�y adjustments

As mentioned,you canedit the �le
� �

���

�%��� � � �����

(seeSect.3.1.1)at any time, e.g.,changing�at�elding
andprintingoptionsandadjustingtheplot rangeof thesmallgraphicswindow.

If you want to rereducesomeimages(e.g.,afteradjusting�at�elding option)simply addthe�lename to the
�le

� ���)#%��& ��&��%�

�

& � � 	

e.g.,by typing

�

	
	 � � 
%�����)�

��)�
��

� �
�
�����
��� � ��
 � ��#����

�

����� ����	 ���
	 	���������� � �)(+��	 ��� � � ��#%��& ��& �%�

�

&�� � 	
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Figure2: The pipeline working. At the upperleft the main pipelinewindow, at the lower left the whole
spectrum,and,on theright, thezoomwindow (emptysincetheuserde�ned badlimits in the

� �

���

�%��� � � �����

�le.
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3.4 Stopping the pipeline

Simple! In any otherwindow, give thecommand

�

	+���
�����)#
� (��)& ����	

andwait for all processesto stopandMIDAS to die.

3.5 Running the pipeline off-line

Easy!Follow thesameinstructionsasfor theon-linereductions,but with thefollowing changes:

� settheproperdatewith

�

	�& ���)�%��& ����	 ����������"�" �����

� Beforestartingthe scheduler, checkwhich dark/backis the properoneto be used,andif it isn't the
latestone,starttheschedulerwith the

� �

option,e.g.:

�

���)# ����&���&�� � 	 ��� 	 �
� ��� � 
%���%���

���&����

�

&���
���������� ����� ���

����

�

*�� ��(,��	 ����� �+� � �
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4 Troubleshooting

The pipeline was stoppedand now I cannot restart Someof thescheduler�les (seeSect.5) may have
beenmixedup or maybedeleted.Try killing theschedulerprocess,thenissuethecommand

�


%�����)�

 ��������� �)#�
�� ��#

�� (��)&�	�(

�

&�


�

	 &
�

�

����� ( ��& � ��	 �

�

�
�

andstartall over.

I try to stop the pipeline, but somethingkeepshanging Probablysome�les wereaccidentalydeletedand
the programkeepswaiting for non-existing processesto �nish. Control-Cusuallycuresit. If you want to
restart,just checkthatscheduler�les areOK.
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5 Structure breakdown and reductionsteps

5.1 Background and auxillaries

5.1.1 Scheduler

���)# ����&���&�� � 	 ��� 	

createsandusesthefollowing three�les for queueingimagesfor reduction:

�

� ���)#%��� ��&��%�

�

& � � 	

�

� ���)#%��&����

�

& ��� � 	

�

� ���)#%��& ��&��%�

�

& � � 	

In additionthefollowing housekeeping�les, whicharenotupdatedduringrun,arecreated:

�

��� (

�

���)#

�

��� (���&�������&

�

��� (���&��	���

The programacceptsthe switches
�
�

,
�
�

and
�%�

, which have asargumentthe allowed binning, the central
wavelengthandtheDark frameto beused.The

� �

switchis optional,andif setwill createa�le
� ���%� *������ 	�&

with thename.The
���

is optionalandwill resultin a �le
� �)	%����� 	�&

with thewavelength.

5.1.2 Other scripts

� ��#

�

�)&

�

*�� ( ��& ��� 	

checksthe presenceof the environmentalvariable
���)# �	�
��� ����" �

. If this variable
doesn't exist,

	�&%��������& ��� 	

fails andthepipelinecannotrun.

	�& ���)�%��& ����	

writestheinput dateto �le
������& � ��� � ��� ����!

. Theoption
� �

will queryfor thedate.The�le
���%��& � ��� � �������%!

determinesthedatedirectorythatwill bereduced,i.e.

 ���%�)��
%������
 ����������"
"����
�

.

	,�����)� ��#
� ( ��& ��� 	

stopsthe pipelineusing the PID of the scheduler, which it kills. It thenedits the �le
� 	+���
� 	 (��

� that theMIDAS corescriptwill readandexit upon,calling the �

	�&��

�

��� � ( ��& ��� 	

script. It then
waitsfor thecompletionof thatscriptandthenkills any leftover MIDAS processes.

�

	�&��

�

��� � ( ��& ��� 	

removesall thejunk. Takesoptions
�

� and
�
�

for notcopying log�les to

 �����)��
%��& �%�

�

&��

,
andfor removing alsoscheduler�les. Mustbecalledwith full path— youwill betold if youneedto do so!

5.2 Pre-reduction (calibrations)

This sectionpresentsan outlineof the stepstaken to preparethenecessarycalibrationsfor the reductionof
spectra.

5.2.1 Master dark

Thepipelinewill promptfor the useof eitherlatestDark or Back frame,unlessthe
� �

option wasgiven to
���)# ����&���&�� � 	 ��� 	

. Seescript
� ( ��&
� ����	

. DarksandBacksaregeneratedon a regularbasisusingthescript
� ��*)&�"���	+��&%���)�%��*�����	

(notpartof thepipeline).
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5.2.2 Master bias

Theremustbeat least� ve biasframesavailableon thecurrentnight beforethepipelinewill run. If missing,
theuserwill bepromptedfor analternative masterbias,a retry, or for aborting.Seescript �

�)&

�

* ��� ( ��	 ����	

.

5.2.3 Master �at

If at least� ve �ats areavailableon thecurrentnight, thenamaster�at�eld is created.If not, thenthe�at�eld
optionin

� �

���

�%��� � � �����

will besetto 0.

Themaster�at is currentlyconstructedby simpleaveragingof theavailableframesandsubsequentextraction.
Thiscanandshouldbeimproved.Seescript �

�)&

�

*�����	
�%� ����	

for details.

5.2.4 Pro�le de�nition

Oneof the�at�elds will beusedto de�ne theupperandlower limits to theimageslicerpro�le. See
� (��)&
� � � 	

andSect.3.2.2for details.

5.2.5 Wavelengthsolution

See
��	,* � � 	

andSect.3.2.3for details.Obviously, thereneedto besomeThAr framesavailable,otherwisethe
pipelinewill stop. Thedispersionsolutionwill bestoredin thedirectory

���%�)��� ��	�&

. Previoussolutionsare
storedin

�)( 	 ��	��
	 ������	

from wherethey areusedto generatetheIRAF
(���	�� ��# �

�

���

�

�
	 ��� ���

�le in the
�����)��� �
	�&

directory. If thesolutionfor thesetupis not availabletheSA will have to do a manualdispersion
solutionfollowing theprocedurein Sect.3.2.4.

5.3 Reduction (scienceframes)

Whenall thepreparationsoutlinedin theprevioius sectionhave completed,thepipelineentersthemainloop
in the coreMIDAS program(called

� ( ��& � �����

). The programcalls the script
� (��)& ����	

which checksthe
queue�les (Sect.3.1.3)every30secandexits whenanew spectrumis readyto beprocesedafterupdatingthe
queue�les. Thenameof thespectrumto bereducedis copiedto the�le

� �

� �

����� � � � ���

. Thenthefollowing
stepsareperformed:

1. Cosmicremoval with asyntacticallysimpleMIDAS command.. .

2. biascorrectionafterscalingof theoverscan(seeCESUsersManual)

3. darkcorrectionafterscalingof exposuretime

4. extractionof spectrumwith therelevantpro�le limits

5. divide by �at�eld if thatoptionis turnedon

6. correctheadersanddodispersioncorrection(seescript
���)# ��(�	 �

�

� � ��� 	

for details).

5.4 Post-processing

1. calculateanddisplaytheS/Nratio

2. move thereducedspectrumto

%���%���

���&����

�

&���
 ����������"
"����
�

(see�le
� ����& ��&�� ��� 	

for details).

oOo


