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As more than half of the FluorescenceDetector(FD) of the Auger Observatory is completed,datataking
is becominga routine job. It is thennecessaryto follow strict proceduresto assurethe quality of the data.
An overview of the datataking methodsis given. The natureof the FD backgroundsignal is due to the
night sky brightness(starsand planetfaint light, moonlight, twilight, airglow, zodiacaland arti�cial light)
andto the electronicbackground(photomultiplierandelectronicnoise). The analysisof the �uctuations in
theFADC signal(varianceanalysis),directly proportionalto thebackgroundmeanlight level, performedfor
eachnight of datataking is usedto monitor the FD backgroundsignal. The dataquality is analysedusing
differenttechniques,describedin detail. Examplesof triggerrates,numberof stereoevents,deadtime dueto
moonlight,weatheror hardwareproblemsaregiven. The analysiscomprisesseveral monthsof datataking,
giving an overview of the FD capabilities,performanceand allowing a systematicstudy of dataand their
correlationwith theenvironment.

1. Intr oduction

ThePierreAugerObservatorystudieshighenergy cosmicraysin theregionof theGreisen-Zatsepin-Kuz'min
(GZK) cutoff [1]. Oneof the detectionmethodsusedis the collectionof air �uorescencelight generatedin
the Earthatmosphereby extensive airshowers. Currently thereare18 �uorescencetelescopesin operation,
distributedin 3 ”eyes”, which overlook the entiresurfacearray. The last eye is foreseento be completedin
early2006.

Everyeyebuilding houses6 telescopes,eachdetecting�uorescencelight by meansof acameraformedby 440
photomultipliers(PMTs),coveringa �eld of view of roughly30 x 30 degrees.EachPMT worksasonepixel
to form thecompleteimageof theshower.

To assurethequality of theFD data,it is necessaryto follow well de�ned procedureson datatakingandon
reportingthe problemsthat might arise. The studyof the backgroundassociatedwith eachmeasurementis
importantfor thesensitivity thatthetelescopescanachieve. Statisticson differentparametersassociatedwith
themeasurementshelpidentify hardwareandsoftwareproblemsor simplycalculatetheeffectivemeasurement
time. This work givesanoverview of theeffortsmadeto achievethesegoals.

2. Data taking procedures

Every month,during theperiodaroundthenew moon,a groupof physiciststakescareof theFD datataking
shift. They are instructedon how to operatethe dataaquisitionsystemand thensuperviseduntil they get
aquaintedwith theprocedure.All theinformationthattheoperatorsmightneedduringtheshift is containedin
aninternalwebpage.Therearelinks to hardwareandsoftwaremanuals,informationaboutthemoonfraction,
twilight timesandweather.
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Every occurrenceduringtheshift is reportedin theFD electronice-log,accessiblefrom theFD webpage.A
templateis providedto unify theway of reportingdifferentevents.

3. Variancesanalysisof FD background signal

Thecontribution to thebackgroundsignalcomesfrom starsandplanetfaint light, moonlight (in the �eld of
view or diffuse),twilight at thestartor theendof thedatatakingrun, lightning, air glow, zodiacallight and
man-madelight pollution. The electronicnoisecomesfrom the PMTs andthe electronicschain. Thus,the
total backgroundsignalis thesumof thesky andelectronicbackground
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andtheADC signalvarianceis thesumof thesky backgroundvarianceandtheelectronicnoisevariance
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The environmentbackgroundsignalcanbe studiedon anevent-by-eventbasis,looking at pixelsnot passing
the First Level Trigger (FLT) [1] or with specialbackgroundmeasurements,by registeringthe background
valueevery30secondsduringthedatataking.To estimatetheelectronicnoisevalue,weusedthebackground
�les acquiredwith closedshutterseverynightbeforedataacquisition.This backgroundmeasurementslastfor
a few minutessamplingthepixelsevery5 seconds.

Thedirectcurrentinducedby thebackgroundis eliminatedby theAC couplingof thePMT base.Thenoise
will begeneratedby the�uctuationsof themeanvalue,which is proportionalto themeannumberof photons
reachingthePMT. This motivatesthepresentsystematicanalysisof thevariances.

A stand-alonecodehasbeendevelopedto monitor theFD backgroundsignalandthedetectorstatusfor any
dataacquisitionnight for all mirrors andtelescopesites. The programcanprocessthebackgroundsignalin
theFD datarunseventby eventand/orthespecialbackground�les with closedor openshutters.Theoutput
consistsin ROOT [2] �les thatcanbethenanalyzedoff-line. It canalsoplot variances,pedestals,thresholds
andpixel hit ratesona nightly basisusinganon-linedisplay.

For eachevent in theFD dataruns,thealgorithmextractsthepixel information,including their ADC traces.
For eachtrace,themeanvalue(pedestal)andthevarianceareobtained.Only pixelsnot triggeredby FLT logic
(noisepixels) areusedwhile for thespecialbackgroundmeasurementsall pixelsin thecameraareconsidered.

A typical resultis shown in Figure1 (left) wheredatafrom threetelescopesin LosLeoneseyeareshown.

Theresultsin Figure1 canhelpin classifyingthenightsaccordingto thedatatakingconditions,just lookingat
thevariances.Typicalresultsareshown in Figure1 (right) for telescope4 in LosLeones.Notethatthevariance
is verysensitive to thedatatakingconditions. Thenightscanbeeasilyclassi�ed,asshown in the�gure. The
electronicnoisefor a typical night is reportedin TableI, for all telescopesin Los LeonesandCoihuecosites.
A systematicinvestigationfor all datatakingnightsin 2004hasbeenperformed.

4. Analysisof the data taking period

After eachdatataking period,a report is generatedwith informationaboutthe performanceof the FD tele-
scopes.It is dividedin ashortreportthatshowsthemeasurementanddown timesfor everynight, in everyFD
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Figure1. (Left) Totalvariance(sky background+ electronicnoise)for telescopes1, 2 and3 in LosLeoneseyefor atypical
clearmoonlessnight, in termsof distributions(top)andcolormaps(middle),averagedover thewholenight. Eachpoint in
the time pro�les (bottom)is the total varianceaveragedover all pixelsvs. time in 30 s units. (Right) Variancesvs. event
numberfor threetypicaldatatakingnights: i) (triangles)nightwith moonrise;ii) (circles)clearmoonlessnight; iii) (stars)
cloudynight. Eachpoint is theaveragevalueof thevariancetakenover all noisepixels in telescope4 at Los Leones.The
continuousline is themeanvalueover thewholenight for clearmoonlessconditions,thedashedlinesindicate �! #" .

ELECTRONIC NOISE
Coihueco
Tel Id

Variance
$&%('*),+�-#.0/2143#546

Pedestal
$7%�'*)8+9-:.;/2143#5

Threshold
$7%�'*)8+�-#.0/<143#5

Pixel Hit Rate
$&=!>?5

1 @BA CEDGFBA @ H�IJFEDLK�F H�IJF�FMDNK�F�F O�PEDNC

2 @BA OEDGFBA @ H9@�FEDL@�F H9@�F�FMDN@�F�F H9F�FEDNI

3 IQA KEDGFBA P H9K�FEDLK�F H9K�F�FMDNK�F�F H9F�FEDL@

4 @BA CEDGFBA R H9@�FEDLK�F H�IJF�FMDNK�F�F C�@EDNP

5 @BA OEDGFBA @ H�IJFEDLK�F H�IJF�FMDNK�F�F O�REDNO

6 @BA OEDGFBA @ H9@�FEDSH9F H�IJF�FMDTH9F�F H9F�FEDSH9F

Table 1. Valuesfor variances,pedestals,thresholdsandpixel hit rates,averagedover all PMTs in Coihueco. Results
obtainedfrom theelectronicnoisemonitoringwith closedshutters.

site,anda long reportthataddsinformationaboutevery run, startandendtimesandtelescopefraction (see
section4.1), shows links to PostScriptandROOT [2] �les containinginformationaboutthe total numberof
triggersandtriggerrateasa functionof time. Finally thereis a link to thee-logwrittenduringtheshift period.
Thesourceof informationfor this analysisarethelog �les written by thedataaquisition(DAQ) programand
thedata�les, whichareautomaticallyanalysedusingastand-aloneprogram.

4.1 Deadtime

Thetotalavailabledarktimeis de�nedasthetimebetweentheendof theastronomicaltwilight atthebeginning
of thenight andthestartof thetwilight thefollowing day. Everythingthatpreventsthemeasurementto beas
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Los Leones- Night fr om 2004-12-13to 2004-12-14
Runnumber:627
Starttime (UTC): 2004-12-1402:41:54
Endtime(UTC): 2004-12-1407:30:17
Total time in this run: 17303s (04:48:23)

Totaldarktime: 21300s (05:55:00)
Totalmeasurementtime: 20505s (05:41:45)96%
Down time dueto moon:0 s (00:00:00)0.00%
Down time dueto DAQ: 769s (00:12:49)3.61%
Down time dueto weather/other:43s (00:00:43)0.20%
Numberof stereoeventsLL-CO: 6

Table2. Measurementanddeadtimesfor onenight in LosLeones.Thenumberof stereoeventsregisteredis alsoindicated.

long asthis periodis considereddeadtime. The main sourceof this deadtime is the presenceof the moon
closeto or insidethe�eld of view (FOV) of a telescope.But alsobadweather, hardwareor softwareproblems
candecreasethemeasurementtime.

Thedifferenttypesof down (or dead)timesarede�ned asfollows:

* Moon: this is calculatedusinga programwrittenby M. Prouza.Thetime whenthemoonis closerthan
5 deg to theFOV of eachtelescopeis usedto calculatetheperiodwhenthattelescopeis notableto take
data.Theoperatorsarerequestedto closethecorrespondingshutterat thereportedtime.

* DAQ/Hardware: it is de�ned asthe time betweenrunsin the samenight. Takescareof the fact that
somerunsarestoppeddueto a problemwith thehardwareor softwareanda new run is startedassoon
astheproblemis solved.Theassignedtimecouldbemodi�ed laterif theinformationin thee-logshows
evidenceagainsttheassumption.

* Weather/other: thedown time thatcannotbeclassi�edasany of thepreviouscasesis attributedto the
weatheror unknown causes.Therealcauseis laterdeducedfrom thee-logentries.

Thereis anothersourceof deadtime, relatedto thenormaloperationof theDAQ softwareandhardware. As
any othersystem,it hasinternaldelaysthatcanleadto lossof measurementtime. Thisdeadtime is calculated
by thesystemitself. It is not yet takeninto accountin thereports,but will bein anearfuture.

For eachrun, the measurementtime is calculatedas the time differencebetweenthe start and end times,
multiplied by thetelescopefraction. Thetelescopefractionis calculatedasthenumberof mirrorsusedin the
run times1/6. This is usefulwhensomemirrorsarenot presentin theDAQ (for example,they aretakenout
becausethemoonis in their �eld of view). Runmeasurementtimesareaddedto obtainthetotal measurement
time of thenight. Runsshorterthanoneminutearediscarded.A summaryof theobtainedresultsfor onerun
andthe whole night areshown in table2. The numberof stereoeventsis calculatedby comparingthe GPS
timesandvisuallydiscardingthosethatcouldbechancecoincidencesbetweentwo eyes.
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