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As more than half of the Fluorescencdetector(FD) of the Auger Obsenatory is completed,datataking
is becominga routine job. It is thennecessaryo follow strict procedurego assurethe quality of the data.
An overview of the datataking methodsis given. The natureof the FD backgroundsignalis dueto the
night sky brightness(starsand planetfaint light, moonlight, twilight, airglow, zodiacaland arti cial light)
andto the electronicbackgroundphotomultiplierand electronicnoise). The analysisof the uctuationsin
the FADC signal(varianceanalysis) directly proportionalto the backgroundmeanlight level, performedfor
eachnight of datataking is usedto monitor the FD backgroundsignal. The dataquality is analysedusing
differenttechniquesgdescribedn detail. Examplesof triggerrates,numberof sterecevents,deadtime dueto
moonlight, weatheror hardware problemsare given. The analysiscomprisesseveral monthsof datataking,
giving an overview of the FD capabilities,performanceand allowing a systematicstudy of dataand their
correlationwith theenvironment.

1. Intr oduction

ThePierreAugerObsenatory studieshigh enegy cosmicraysin theregion of the Greisen-Zatsepin-#z'min

(GZK) cutoff [1]. Oneof the detectionmethodsusedis the collectionof air uorescencelight generatedn

the Earth atmospherdy extensive airshavers. Currentlythereare 18 uorescencetelescopesn operation,
distributedin 3 "eyes”, which overlookthe entire surfacearray The lasteye is foreseerto be completedn

early2006.

Every eye building house$ telescopessachdetectinguorescencdight by meansof acamergdormedby 440
photomultipliers(PMTSs), coveringa eld of view of roughly 30 x 30 degrees.EachPMT works asonepixel
to form thecompleteémageof theshaver.

To assurehe quality of the FD data,it is necessaryo follow well de ned procedure®n datatakingandon
reportingthe problemsthat might arise. The study of the backgroundassociatedvith eachmeasuremernis
importantfor the sensitvity thatthetelescopesanachieve. Statisticson differentparametergassociateavith
themeasurementselpidentify hardwareandsoftwareproblemsor simply calculatethe effective measurement
time. Thiswork givesanoverview of the efforts madeto achiese thesegoals.

2. Datataking procedures

Every month,during the periodaroundthe new moon,a groupof physiciststakescareof the FD datataking
shift. They areinstructedon how to operatethe dataaquisition systemand then superviseduntil they get
aquaintedvith the procedureAll theinformationthatthe operatoramightneedduringtheshiftis containedn
aninternalwebpage.Therearelinks to hardwareandsoftwaremanualsjnformationaboutthe moonfraction,
twilight timesandweather
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Every occurrenceluringthe shift is reportedin the FD electronice-log,accessiblérom the FD web page.A
templateis providedto unify theway of reportingdifferentevents.

3. Variancesanalysisof FD background signal

The contribution to the backgroundsignalcomesfrom starsandplanetfaint light, moonlight (in the eld of
view or diffuse),twilight at the startor the end of the datataking run, lightning, air glow, zodiacallight and
man-maddight pollution. The electronicnoisecomesfrom the PMTs andthe electronicschain. Thus,the
total backgroundsignalis the sumof the sky andelectronichackground

andthe ADC signalvarianceis the sumof the sky backgroundrarianceandthe electronicnoisevariance

The ervironmentbackgroundsignal canbe studiedon an event-by-e/entbasis,looking at pixels not passing
the First Level Trigger (FLT) [1] or with specialbackgroundmeasurementdyy registeringthe background
valueevery 30 secondsluringthe datataking. To estimatethe electronicnoisevalue,we usedthe background

les acquiredwith closedshuttersevery nightbeforedataacquisition.This backgroundneasurementsstfor
afew minutessamplingthe pixelsevery 5 seconds.

The directcurrentinducedby the backgrounds eliminatedby the AC couplingof the PMT base.The noise
will begeneratedby the uctuations of the meanvalue,whichis proportionalto the meannumberof photons
reachingthe PMT. This motivatesthe presensystemati@nalysisof thevariances.

A stand-aloneodehasbeendevelopedto monitorthe FD backgroundsignalandthe detectorstatusfor any
dataacquisitionnight for all mirrors andtelescopesites. The programcanprocesghe backgroundsignalin
the FD datarunseventby eventand/orthe specialbackgroundles with closedor openshutters.The output
consistan ROOT [2] les thatcanbethenanalyzedoff-line. It canalsoplot variancespedestalsthresholds
andpixel hit rateson a nightly basisusinganon-linedisplay

For eacheventin the FD dataruns,the algorithmextractsthe pixel information,including their ADC traces.
For eachtrace themeanvalue(pedestalpndthevarianceareobtained.Only pixelsnottriggeredby FLT logic
(noisepixels) areusedwhile for the specialbackgroundneasurementsll pixelsin thecameraareconsidered.

A typicalresultis shavn in Figurel (left) wheredatafrom threetelescope# Los Leoneseye areshown.

Theresultsin Figurel canhelpin classifyingthenightsaccordingo thedatatakingconditions justlooking at
thevariancesTypicalresultsareshovnin Figurel (right) for telescopel in LosLeones Notethatthevariance
is very sensitve to the datataking conditions. Thenightscanbe easilyclassi ed,asshovn in the gure. The
electronicnoisefor atypical nightis reportedin Tablel, for all telescope#n Los LeonesandCoihuecosites.
A systematidnvestigatiorfor all datataking nightsin 2004hasbeenperformed.

4. Analysisof the data taking period

After eachdatataking period, a reportis generatedvith informationaboutthe performanceof the FD tele-
scopeslt is dividedin a shortreportthatshonvs the measuremeranddown timesfor every night,in every FD
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Figure 1. (Left) Totalvariance(sky backgroundr electronicnoise)for telescopeg, 2 and3in LosLeoneseye for atypical

clearmoonlessight, in termsof distributions(top) andcolor maps(middle), averagedverthewholenight. Eachpointin

thetime pro les (bottom)is the total varianceaveragecdover all pixelsvs. time in 30 s units. (Right) Variancesss. event
numberfor threetypical datatakingnights:i) (triangles)nightwith moonrise;ji) (circles)clearmoonlessiight;iii) (stars)
cloudy night. Eachpointis the averagevalueof the variancetaken over all noisepixelsin telescopet atLos Leones.The
continuoudine is the meanvalueover thewholenight for clearmoonlessonditions the dashedinesindicate

| ELECTRONIC NOISE |
Pedestal Threshold

Coihueco Variance Pixel Hit Rate

Table 1. Valuesfor variances pedestalsthresholdsand pixel hit rates,averagedover all PMTs in Coihueco. Results
obtainedfrom the electronicnoisemonitoringwith closedshutters.

site, anda long reportthat addsinformationaboutevery run, startandendtimesandtelescopdraction (see
section4.1), shows links to PostScripand ROOT [2] les containinginformationaboutthe total numberof
triggersandtriggerrateasafunctionof time. Finally thereis alink to thee-logwritten duringthe shift period.
The sourceof informationfor this analysisarethelog les written by the dataaquisition(DAQ) programand
thedata les, which areautomaticallyanalysedisinga stand-alongrogram.

4.1 Deadtime

Thetotal availabledarktimeis de ned asthetime betweertheendof theastronomicatwilight atthebeginning
of the night andthe startof the twilight thefollowing day. Everythingthat preventsthe measuremertb beas
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[ Los Leones- Night from 2004-12-130 2004-12-14 |
Runnumber:627

Starttime (UTC): 2004-12-1402:41:54

Endtime (UTC): 2004-12-1407:30:17

Totaltimein thisrun: 17303s (04:48:23)
Totaldarktime: 21300s (05:55:00)
Totalmeasuremeritme: 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/other43s (00:00:43)0.20%
Numberof stereceventsLL-CO: 6

Table 2. Measuremeranddeadimesfor onenightin Los Leones.Thenumberof stereceventsregistereds alsoindicated.

long asthis periodis consideredleadtime. The main sourceof this deadtime is the presencef the moon
closeto orinsidethe eld of view (FOV) of atelescopeBut alsobadweatherhardwareor softwareproblems
candecreas¢hemeasuremertme.

Thedifferenttypesof down (or dead}timesarede ned asfollows:

* Moon: thisis calculatedusinga programwritten by M. Prouza.Thetime whenthe moonis closerthan
5 deg to the FOV of eachtelescopés usedto calculatethe periodwhenthattelescopés not ableto take
data.Theoperatorsarerequestedo closethe correspondinghutteratthereportedime.

* DAQ/Hardware: it is de ned asthe time betweernrunsin the samenight. Takescareof the factthat
somerunsarestoppeddueto a problemwith the hardwareor softwareanda new run s startedassoon
astheproblemis solved. Theassignedime couldbemodi ed laterif theinformationin thee-logshavs
evidenceagainstheassumption.

* Weather/other. the down time thatcannotbe classi ed asany of the previous casess attributedto the
weatheror unknavn causesThereal causds laterdeducedrom thee-logentries.

Thereis anothersourceof deadtime, relatedto the normaloperationof the DAQ softwareandhardware. As
ary othersystemjt hasinternaldelaysthatcanleadto lossof measuremerttme. This deadtimeis calculated
by the systemitself. It is notyettakeninto accounin thereportsbut will bein anearfuture.

For eachrun, the measurementime is calculatedas the time differencebetweenthe start and end times,
multiplied by the telescopdraction. Thetelescopdractionis calculatedasthe numberof mirrorsusedin the
runtimes1/6. Thisis usefulwhensomemirrorsarenot presenin the DAQ (for example,they aretaken out
because¢hemoonis in their eld of view). Runmeasuremerttmesareaddedo obtainthetotal measurement
time of the night. Runsshorterthanoneminutearediscarded A summaryof the obtainedresultsfor onerun
andthe whole night areshowvn in table2. The numberof stereoeventsis calculatedoy comparingthe GPS
timesandvisually discardingthosethatcouldbe chancecoincidencedetweertwo eyes.
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