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CFHTLS operationsat CFHT – Section1.2.1of SAC's CFHTLS mid-term review

To: CFHT'sScienti�c AdvisoryCommittee(SAC)
From: Jean-CharlesCuillandre,ChristianVeillet, PierreMartin
Date: March15,2005

Abstract & Content

This documentpresentshow the CFHT Legacy Survey (CFHTLS) is operatedat CFHT underthe
New ObservingProcess.CFHT's responsibilityin theCFHTLS joinedeffort with theCADC andTer-
apix to provide datato theCanadianandFrenchcommunities(andworld lateron) is to gatherthe raw
datawith theMegaPrime/MegaCaminstrumentunderQueuedServiceObservationsmode,to calibrate
andremovetheinstrumentalsignaturefrom thedatawith theElixir pipeline,to collectancillarydataand
ship themalongtheFITS Elixir data(what is dumbedasa wholeastheCFHT dataproducts),through
the CFHT DataArchiving andDistribution Serviceto theCanadianArchiving DataCenter. After de-
scribingthescopeof eachof thesethreecomponentsandhow they haveevolvedundertheimpulseof the
CFHTLS,this documentfocuseson identifying thereasonswhy over thepastthreesemesterssincethe
survey started,theCFHTLSdatahave not beengatheredasfastasinitially expected.Themainculprit
appearsto betheMaunaKeaweather, but theoperationaandintrumentalinstrumentoverheadsalsoplay
a role. Only by decreasingtheobservingoverheadscanCFHT getclose(5.5 to 6.0 hourspernight) to
thenumberof hoursof validateddatapernight thatwasadvertisedat thetime theCFHTLSwasbeing
de�ned (6.5hourspernight).
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1 How it becamepossible:the NewObserving Process(NOP)

In an agewheremostmajorgroundbasedastronomicalfacilities turnedtheir focuson serviceobserv-
ing andqueuedprioritizedobservations,CFHT decidedto producea largeeffort in 1999to put sucha
schemein placefor aninstrumentmonopolizingmostof thetelescopetime throughouttheyear( 40%):
theCFH12K,a100million pixelscamerawith a �eld of view of 42by 28squarearcminutes.Wide-�eld
high resolutionimaginghadthenalreadybeenidenti�ed asthebestnichefor CFHT to keepits leading
scienti�c positionin theeraof thevery large telescopes.At the time of the �rst light of theCFH12K
in January1999,thedesignof its follow-up wasalreadywell advanced:theMegaCamcamera(funded
andbuilt by theCEA-DAPNIA, France)to be housedin a brandnew top-end,MegaPrime(fundedby
CNRCandCNRS,built by CFHT, HIA andOPM).MegaPrime,with its largewide-�eld correctorbuilt
by SAGEM wasto provideanincreased�eld of view andbetterimagequalitycomparedto theold prime
focus,up to a radiusof 0.7degreefrom thecenterof themosaic(MegaCam's �eld of view is 1 square
degree).Noteherethata conditionsetby CEA-DAPNIA to fund andbuild MegaCamwasthata major
survey would have to beofferedto theCFHT community, this wastheseedof whatwould becomethe
CFHTLegacy Survey.

It wasclearthatin ordertooptimizethescienti�c productivity of thesemajorinvestments(MegaPrime
beingthelargestandmostexpensive instrumentever built for CFHT wasalsoexpectedto useasmuch
as60–65%of the telescopetime), the serviceobservingschemehadto be put in place,operatedand
smoothedout beforeMegaPrimecouldstartits operations.SoonaftertheCFH12Khadstartedits oper-
ationon thetelescopein 1999,thebrainstormingstartedat CFHT to setup thenew observingscheme.
It wasdecidedof not just takingdatain servicemode,but to look at theprocessof gatheringdatafrom
CFHT asa whole: from thesubmissionof a time proposalup to theprocessinganddeliveryof thedata
to the scientistsat their homeinstitutions. This wasthe birth of the CFHT's New ObservingProcess
(NOP)which is madeof four maincomponents:

k QueuedServiceObservations(QSO)
k Elixir , thedataprocessingandcalibrationpipeline
k DataArchiving andDistributionService(DADS)
k New Environmentfor Observing(NEO)

The NOP was put in operationin January2001, and operatedon CFH12K for two yearsbefore
MegaPrimebecamethe new of�cial imagerin February2003. The following sectionssummarizethe
maincharacteristicsof thefour componentsasthey runtodayfor MegaPrime,with moreattentiongiven
to theelementspertainingto theoperationof theCFHTLS(to bediscussedin a latersection).

1.1 MegaPrime/MegaCam

MegaPrimeis thenewestCFHT wide-�eld imager. It is thecomposedof a new primefocusupperend
meantto provide higherimagequality to thecamerait houses:MegaCam.This camerais madeof 36
2048l 4612pixel CCDs,for a total of 340Megapixels. Thecamerasamplesnicely themedianseeing
at CFHT (0.7 arcsec.in theR band)with 0.187arcsecondwide pixel. It providesa �eld of view close
to 1 squaredegreeandis sensitive from thenear-UV (U band)to thenearinfrared(Z band).MegaCam
usesa setof Sloan�lters (u*g' r'i'z'). MegaPrimeis alsoequippedwith animagestabilizingunit meant
to reducetheeffectsof wind shake. MegaPrimeis operatedexclusively throughtheNOP.

1.2 QSO

TheQSOsystemconsistsof asuiteof toolsandsoftwaresoperatedby adedicatedgroupof astronomers
andserviceobserversatCFHT. Thesystemfunctionsrangefrom thesubmissionof observingprograms,
the preparationof queueson a per night basis,the executionof the queuesthroughoutthe night, and
�nally theevaluationof theobservations.
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A teamof four residentastronomersat CFHT sharetheduty of preparingthequeuesandvalidating
theobservations(theQueueCoordinators).This requiresseveralhoursof attentive work everyday, and
thedutyrotatesevery4 to 5 days.A teamof two dedicatedserviceobservers(theQueueObservers)with
occasionalbackupfrom the pool of observingassistants,aka the telescopeoperators,run the queues
at night, jumping from onequeueto anotherdependingon the observingconditions. The observing
conditionsarede�ned as:

k Seeing(imagequality measuredat thecenterof the�eld)
k Sky background(averagelevel overseveralCCDs)
k Sky transparency (a tool calledSkyProbetracksthis within 2%)
k Timeconstraints(follow-upprograms,e.g.KBOs or SNe)

About � ve differentqueuescovering differentsky conditionsare preparedevery day to optimize
telescopetimeandalsoto minimizeoverheadsasmuchaspossible(numberof �lter changes,numberof
areasof sky visited). This allows for themostadequateprogramssuitedfor thegivenobservingcondi-
tionsto beobserved.Therearehoweveroverheadsassociatedwith jumpingfrom onequeueto another,
hencethatoptionis alsopartof theequationto optimizetheuseof thetelescopetime. After theimages
have beenobtainedthe�rst threeparameterslistedabovearemeasuredto allow lateron theQSOcoor-
dinatorvalidatingor disqualifyingthatgivenexposure.If validated,thetime is chargedto theprogram
(integrationtime plustheoverheadof 40 secondsfor MegaCam).Theconditionsremainusuallystable
duringa setof exposurestakenfor a givenprogram,but sometimesconditionsevolve andforceseveral
exposuresto bedismissed.This is whatde�nes theQueuevalidationef�ciency which sits typically for
MegaCamat80to 85%- thebesteverachievedwas92%for CFH12K,100%is impossibleasconditions
arealwaysboundto evolveerraticallysometimesduringsomenights.

DuringthetimeQSOwasoperatedonCFH12K(2001-2002),severaltimeconstrainedprogramshad
beensuccessfullyexecuted(e.g.satellitesof Jupiter, KBOs,Supernovae),proving thenthatonly service
observingasprovidedby QSOcouldcarryonsuccessfullytwo of thethreemainprogramsidenti�ed for
theCFHTLegacy Survey: theSNLSandtheVeryWide component.

Following theSAC andBoD recommendations,themaingoalof QSOis to achieveaverygoodcom-
pletionlevel on gradeA programs.QSOis ableto achieve this regularlywith A programscompletedat
a level higherthan90%whentheweatheris within reasonablestatistics.A programsrepresentapprox-
imately35 to 40%of thequeuetime for a givenagency, andB programs�ll theother65 to 60%. The
numberof nightsprogrammedon thetelescopeis directly derivedfrom thetotal amountof hoursfrom
A andB programsrequestedfor all agencies:total numberof nightsdividedby 6.0 hoursof validated
hourspernight (versus6.5on the�rst semesters,moreon this in section3).

A highly importantschedulingconstraintfor theQSOcoordinatorsat thegranularityof a QSOob-
servingrun (which laststypically 17 to 20 nights,but somehave beenasshortas10 daysastheMOS
instrumentrequiresdarktime also),is to balancetheagencies:Canada,France,Hawaii, Korea,Taiwan,
andnow theCFHTLS”agency”. Queueswill betailoredthroughouta run primarily to keepthebalance
of theobservedtimematchingthebalanceof therequestedtimefor eachagency (typically, theCFHTLS
represents50% of the whole QSOallocation). This ensuresall agenciessuffer equally from the bad
weatherandtechnicalproblems.

Thesuccessof theQSOoperationis unquestionable:over thepastfour yearsit hasproventhat the
bestof the telescopeandobservingconditionscanbeusedto gatherdatabasedon themerit setby the
Time Allocation Committees(TACs) ranking. Also, theagency balancingis perfectlyrespectedwhen
comesthe endof a semester. Section3 presentsthe challengesQSOfaceswith the executionof the
CFHTLS,andtherealitiesof observingwherebadweather(mostly)andlackof ef�ciency of theobserv-
ing chainhamperthegatheringof data.
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1.3 Elixir

At the time the �rst wide-�eld imagersaw �rst light at CFHT, MOCAM (16 Mpx) in 1994,little was
known aboutthe subtleeffects involved in usingmosaicsof detectors(observingstrategies,datapro-
cessing),or pushingdown the limits on theastrometryandphotometryon large �eld of views. When
theUH8K (64 Mpx) becameavailableat CFHT, standardimageprocessingsoftwareprovedto beinad-
equateandnew toolshadto be developedto allow fastdetrendingof thedata(pre-processing).When
CFH12Karrivedwith its 100million pixels (200Mbytes�les), it wasclearthata largefractionof the
CFHT communitysimply couldnot handlethedatatheold way: startingfrom raw frames.Whenthe
NOP projectwasstartedwith the ideaof providing fully processeddata(removal of the instrumental
signature)to theuser, thescopeof thedataprocessingwasextendedto a full perCCD astrometricand
photometriccalibrationof thedata(nostackingandglobalastrometriccalibrationwasenvisionedasthe
Terapixdatacenterwasfocusingmajorefforts on this speci�c step).Thesuiteof softwarescomposing
theentirepipelineis called“Elixir”.

FromtheElixir viewpoint,theadvantageof theQSOoperationsis thatall dataaretakenwith equally
experiencedobserversand the datagatheredthroughouta run area lot more uniform thanwhat was
achieved by a set of occasionalvisitor observers. This allows for high quality master�at-�elds and
fringe framesto be createdper observingrun. Also, photometricstandardsare only observed when
conditionsarephotometric,allowing for azeropoint to bederivedperrunwith severalreliablemeasure-
ments.

CFHTcommittedto provideimagesfully processed(full removal of theinstrumentalsignature),�at
photometricallyto within 1%,andastrometricallycalibratedto within 0.2arcsecond.TheCFH12Khad
little fringing andthe recipesdevelopedat that time showed their limits on the MegaCamdatawhich
have fairly strongfringing in the i' (6%) andz' (15%)bands.A fanciercorrectionalgorithmis under
development.For the�atnessof thephotometry(that is the�ux from a givenobjectshouldbethesame
onany locationof the�eld of view), Elixir usesa “photometricgrid” allowing thecalibrationof the�at-
�eld scatteredlight effects,thechangeof opticalscalefrom centerto edge,andtheapparentbroadening
of the�lter bandwidthfrom centerto edge.Suchmapis convolvedinto themastertwilight �at-�eld, al-
lowing all effectsto becorrectedin asinglestepwhenthedatais pre-processed.Elixir' sastrometryruns
exclusively onaperCCDbasisandit canhappenthatgivenCCDs(speciallyin theu* band)don't have
enoughstarsto allow Elixir to matchtheUSNOB1 catalog(in which casetheinitial World Coordinate
Systemderivedfrom the telescopepointing remainsunchanged),or worse,createa wrongastrometric
solutionfor thatCCD (apatchhasbeenappliedin Feb. 2005to reducefurtherthis fairly rarecase).

Elixir is basicallya fully automatedprocessrequiring little supervision. During a run, real time
statisticsarederivedfrom acquireddata(seeing,sky level) andfed backto theQSOtools,allowing the
observer & coordinatorto evaluatethequality of thedata.At theendof anobservingrun, thedataare
processedfollowing four majorsteps:

k Createmasterdetrendframes:masterbias,darks,twilight �at-�elds, fringe frames(i' & z')
k Derive theastrometryof all imagesona perCCD basis.
k Derive thezeropointsfor all �lters.
k Qualify thesciencedatabasedon thethreeprevioussteps.

For a typical MegaCamrun, about1,700images(all imagetypes)areobtained,representingmore
thanoneterabyteof data.Elixir hasto go througheachsingleof themfor thevariousstepslistedabove
andthanksto increasedcomputingfacilitiesat thetimeMegaCambecameoperational(namely� vedual
2.4GHz processorsPCloadedwith memoryanddiskspace),a completerun canbefully processed(all
4 steps)in typically � ve to six days.Thereis humanquality controlaftereachof theseindividual steps
to ensureall wentwell. Thecurrentsupportfor theElixir operationsat CFHT restson a singleresident
astronomer. All Elixir operationscanberemotelyactivated,controlledandchecked. After therun pro-
cessing,all theElixir dataproducts(imagestatisticsdatabase,photometricdatabase,detrenddatabase)
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areopenandcanbeusedby DADS to proceedwith thedatadistribution.

A by-productof themainElixir for CFH12Kwasthedevelopmentof SkyProbe,asmallCCDcamera
with a large �eld of view usingHipparcos'TychoV-bandphotometrycatalogto measuretheabsolute
transmissionof the atmospherewherethe telescopepoints. The accuracy is within a few percentand
hasprovenin 99%of thecasesto beableto tell if theconditionswerephotometricor not. This tool has
becomeanessentialpartof theCFHTnighttimeoperations,andasecondchannelin theB bandin under
constructionfor backupandcrosscomparison.

1.4 DADS

The role of the DADS within the NOP is to archive the raw data,sendthe raw datato the Canadian
Archiving DataCenter(CADC), sendtheElixir processeddataonDLT tapesto thePrincipalInvestiga-
torsat their homeinstitution(to CADC for theCFHTLSElixir data).

Settingup theNOP at CFHT wasalsoaboutincreasingthevalueof theFITS databy accompany-
ing themwith a setof ancillary information. This datasetis composedof weatherstatistics(including
SkyProbedatafor example),observinglogs, commentsfrom the QSOteam,andElixir statistics.All
this info is integratedwithin aHTML templatedistributedonaCDROM to thePI for easybrowsing(all
this hasbeenportedalsoto FITS tablesfor archiving at CADC).

DADS getsgoingwith thearchiving processassoonasanew imageis obtainedat thetelescope:the
imageis copiedautomaticallyto adifferenthostat thesummit,compressedandtransferedto thedisksin
WaimeathroughaT1 line. At thatpointdataareimmediatelysavedon two individualSuperDLT tapes,
readbackandchecked.Oneof thesetof DLTs is thenshippedvia FedExto CADC every5 to 6 days.

For thedistribution process,DADS hasto wait for thegreenlight from Elixir at the endof an ob-
servingrun if thePI hasaskedfor immediateaccessto theprocesseddata.Otherwisedataareprocessed
in abulk at theendof thesemesterandshippedto individualPIs.

The DADS systemin Waimeaconsistscurrentlyof 15 Terabytesof disk storagedistributedon 15
nodes.DADS usesElixir' s parallelprocessingcapabilitiesonly at thetime thedataneedto beshipped
(i.e. only scienceraw dataarekeptondisk at all time). It takestypically 3 minutesfor Elixir to go from
theraw �le to the�nal processedimagewith all theupdatedastrometryandphotometrykeywords.

As for all theotherNOPcomponents,DADS doesnothavea full time dedicatedmanpowerbut two
engineersfrom thesoftwaregroupwhooverview theoperations.

1.5 NEO

NEO is primarily aninterfacebetweenQSO(theobserver)andtheinstrumentplustelescope.It de�nes
asinput a simplecommandline orientedlanguage,it returnsASCII formatedinfo to the requestsand
producesFITS �les asoutput. TheNEO interfacesweredevelopedin orderto minimizetheoverheads
associatedwith theinstrumentandtelescopecontrol.MoregenerallyNEOalsocoversasuiteof observ-
ing toolslike theexposuretimecalculatorDIET for example.NEOis exclusively adevelopmentproject
anddoesnot have an operationalload like QSO,Elixir andDADS. It involvesmany engineersacross
severalgroupsatCFHT.

2 The CFHTLS: settingnew standardsin the NOP chain

TheCFHTLSwasbeingde�nedby theMegaCamSurvey WorkingGroup(MSWG,theentitythatwasto
becometoday'sSteeringGroup)astheNOPsuccessfullyoperatedwith theCFH12K.Muchwaslearned
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Figure1: functionsof theentitiesservingtheCFHTLScommunities

on the feasibility of somescienti�c programsunderQSO,mostimportantof all that time constrained
programscould be donesuccessfulundersuchan observingmode. As the CFHTLS becamea reality
in 2001afterbeingapprovedby theSAC andtheBoardof Directors,therewasno real concernabout
theevolutionof theNOPfrom theCFH12Kto MegaCamto supporttheincreasingnumberof scienti�c
programs,includingtheCFHTLS,thelargestobservingprogrameverconductedat CFHT.

Theconcernscamefrom thelargestscopeCFHThadto approachonits operation:theCFHTLSdata
�o w involvednew partners.TheCADC hadto serve theCanadianandFrenchcommunitieswith CFHT
dataproductsasquickly aspossibleafterthey'vebeenacquired.TheTerapixdatacenterwasbecoming
fully part of thechainwith theproductionof stackedcalibratedimagesandcatalogs,with CADC still
playingits exclusiveroleof archiving anddistributing theTerapixdataproducts.

Thefollowing sectionsfollow theCFHTLSDataFlow structureanddevelopfor eachsteptheimpact
andchallengestheCFHTLS hascreated.As for the evolution of theCFHT dataproducts(Elixir data
andancillarydata),it shows how requirementssetby theCFHTLShave alsoservedPI programswith
higherquality dataandservices.

2.1 The challengesof the QSOoperation in the CFHTLS era

2.1.1 Standard interfacing with the QSOsystem

Let usstartthis sectionwith aquick reminderonsomeQSOfunctionalities:afterPIshavebeengranted
time on MegaPrimeby the TACs, the QSO's “Phase2” (PH2, a web-basedapplicationpopulatinga
relationaldatabase)is opento let thementerthespeci�c detailsof their observingprogram:

k Instrumentcon�gurations
k Targetcoordinates
k Observingconstraints:seeing,sky background,sky transparency
k Organizationin blocksandgroupsof observations
k Speci�c commentsregardingtheir program

PH2is openfor alimited amountof timeprior thebeginningof anew semester(SemesterA = Febru-
ary to July, SemesterB = Augustto January).
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2.1.2 A QSO pri vilegeto the CFHTLS: dynamic PH2

The complexity of the Legacy Survey time constraintprogramshowever pointedout even beforethe
observationsstartedin 2003,that regularupdatesof thespeci�cationsof the requiredCFHTLS obser-
vationsto beexecutedby QSOwerenecessary. A granularityof a few daysis not convenientasQSO
coordinatorsrely on strategiesat theobservingrun scale.Thefollowing approachwasadoptedover the
courseof the �rst semestersof operations:all threecomponents(especiallytheVery Wide) canupdate
their observationsrequestbetweentwo observingruns,CFHT wishingto have this doneat least5 days
beforethenew observingrunstarts.This is animportantprivilege,which is alsogivento certainC-F-H-
K-T PIswith timeconstraintprograms.

For theDeep-SNLSsurvey, thespeci�cationsof theobservationsper�eld and�lter areprettymuch
the samefrom run to run but it is the priority within the groupsof observations(per �eld and �lter)
throughoutthe run which can quickly evolve, especiallywhen the bad weatheraltersthe observing
ef�ciency of the telescope.A lot of communicationvia email was taking placeinitially betweenthe
Deep-SNLScoordinatorandthe QSOteam,but this hadnow beenreplacedby simpledirectionsup-
dateddaily on a web site locatedin Victoria (homeinstitution of Deep-SNLScoordinator),basedon
thedataobtained(or not in caseof badconditions)thenight(s)before(all coordinatorshave accessin
a timely mannerandin variouswaysto preciseinformationpertainingto the CFHTLS dataacquired
duringthecurrentobservingrun– moreon this in section4).

2.1.3 Priorities within the CFHTLS

Theprevioussubsectionshows thateachcomponentof thesurvey hasthecapabilitiesof changing,al-
tering,andupdatingits observingstrategy from run to run, andduringa run. However astheCFHTLS



8 March15,2005

Figure3: exampleof possibletimeclashesbetweenCFHTLScomponents

programasa whole hasthe statusof an agency, andsincethe balanceof time betweenagenciesis an
importantconstraint(somethingit alwaysachieveswithin 1 percentat theendof eachsemester),it is the
CFHTLScoordinators'responsibility, in agreementwith theotherSGmembers,to ensurethat thebal-
ancebetweenthethreecomponentsof theCFHTLSis respected.TheQSOcoordinatorsplay of course
a crucialroleat gettingtheproperobservationsobtainedbut dueto thecomplexity of their task(dealing
with many programsfrom several agencies),the CFHTLS coordinatorseventuallyacknowledgedthat
it wastheir responsibilityin theendto ensurethepropertime balancingwithin theCFHTLSprogram.
It took abouta yearof trial of variousstrategiesbeforethecurrentstrategy wasadopted:a weekprior
eachobservingrun, theCFHTLScoordinatorsmeetthrougha conferencecall andde�ne theCFHTLS
strategy for thecomingobservingrun. Theresultof their discussionis passedon to theQSOteamvia
emailin simpletermsde�ning themainguidelinesof theCFHTLSagency for thecomingobservingrun.
Thedecisionstakenby theCFHTLScoordinatorsarebasedon thefollowing criteria:

k Field availability
k Timeconstraints
k Whatwasobtainedthusfar (pastrunsstatus)
k Statusof theinstrument(failure,or imagequality for example)
k Goalsfor time balancingbetweenthethreesurvey components
k Goalsfor time balancingbetween�lters within a givensurvey

Figure3 givesanvisualexampleof thecompetitionbetweenthethreeCFHTLScomponentswithin
nightsof a givenobservingrun (thedifferentcolorsrepresentdifferent�lters). It is clearthereis a com-
petitionontheRightAscensionfor exampleonthisdiagram,afairly commonsituationfor theCFHTLS
(see�gure 4 for a distribution of the �elds on the sky). Note that �gure 3 doesnot show any PI pro-
grams,someof which have time constraints,or are in direct competitionwithe CFHTLS on the hour
angle,equallydif�cult to ful�l! (seethe individual CFHTLS componentreportsfor discussionon the
observingstrategies)

2.1.4 The sourcesof the current survey ef�ciency problem

TheCFHTLSis a verycomplex programhighly susceptibleto theinstrumentstatus,e.g. imagequality
that forcedtheWide survey to startslow up to theendof 2003B.Theweatheris themostdetermining



9 March15,2005

Figure4: Locationof theCFHTLS�elds, asourcefor RA con�icts.

factorasbadconditionsdo not affect all threesurvey componentsequally: dueto its time constraints,
theDeepsurvey tendsto takeprominenceover theothertwo components,somethingthatshowsclearly
in thecurrentglobalstatisticsof thesurvey with theDeepsurvey aheadof its goalfractionby 13%.The
following tablepresentsthe statusof the CFHTLS observationssincethe beginning of the survey on
May 30th2003(the integrationtime follows theQSOmetricwith the inclusionof anextra 40 seconds
overheadfor eachexposure).Moreon theseissuescanbefoundin section3.

Statusof the CFHTLS asof Feb. 2005

SurveyComponent Deep Wide VeryWide
Total integration [validated exp.] 343.8hr 145.6hr 109.9hr
Number of validated exposures 2898 959 2484
Curr ent fraction of CFHTLS 57.4% 24.3% 18.3%
Target fraction of CFHTLS 44.0% 34.0% 22.0%

2.2 DADS

2.2.1 The Interface Control Document

Prior theCFHTLS,theonly interfaceusedto exchangedatabetweentheCFHT andCADC wasFITS,
but with theadditionof theancillarydata(weather, etc...) it becameclearthata clearinterfacehadto
bede�ned betweentheentitiesservingtheCFHTLScommunities.CADC led theeffort with thedevel-
opmentof theInterfaceControlDocument(ICD), a referencefor theformat,organizationandexchange
of data. It wasdecidedthatFITS would remainthemain interface,with all theancillarydatacodedin
machinereadableFITS tables.This forceda fairly major remodellingof theDADS softwarethatwas
usedto prepareancillarydatafor thePIsin humanreadableformat(which is howeverstill preservedfor
theCDROM distribution).

2.2.2 Summit to Waimearaw data transfer

TheDeep-SNLSprogramcallsfor aquick identi�cation of thesupernovaecandidatesafterthedatahave
beengatheredat the telescope.For strategic reasons(support,maintenance),the Real-Time Analysis
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Systems(RTAS) from the Deep-SNLSteamsarelocatedat the CFHT headquartersin Waimea. This
meansthattheraw datahave to comedown from thesummitasfastaspossible.DADS setupa scheme
in whichdatafrom theDeep-SNLSprogramhavepriority overall theotherMegaCamdatafor thetrans-
fer to Waimea.Lateron, a losslesscompressionschemewasadded,resultingin imagesbeingarchived
in Waimeawithin minutesafterhaving beenacquiredon thetelescope.

2.2.3 Supporting Elixir developments

It takestimeanda lot of datamining to derivethebestrecipesfor dataprocessingof agiveninstrument.
It wasclearfrom thebeginningof theCFHTLSthattheElixir recipeswould improveover time,calling
for successive re-releaseof thedata.In orderto supporttheElixir needsfor accessingdataovera large
timescale,DADS hasbeefedup its storagecapabilitiesto 15 Terabytes,allowing morethanoneyearof
MegaCamdatato beavailable.

2.2.4 Network transfer to CADC

In thepast,raw datausedto beexclusivelysentto CADC ontapes.However, usersof datafrom theVery
Wide survey neededaccessto thedatawithin days,a constraintnot strongenoughfor themto install a
RTAS in Waimea.The frequency of the tapeshippingfrom CFHT to CADC wasnot adequate,hence
CFHT setupwith CADC a completeschemefor transferringdatathroughthe network. CADC being
capableof ingestingandpublishingan imagewithin minutesof reception,thetimescalefor having the
CFHTLSraw dataavailableto theusersat CADC melteddown to lessthana dayafter theacquisition
on thesky.

2.3 Elixir

2.3.1 The Interface Control Document

As partasthenew standardssetby theCFHTLS,theneedfor theexclusiveuseof Multi-ExtensionFITS
(MEF) �les, andfully machinereadablecontainof theFITS headershasleadtheElixir teamto upgrade
mostof its interfaces(note: this alsoappliedto NEO). This resultedoverall in an increaseof thedata
quality andtheir archival value.

2.3.2 Tuning the Elixir recipes

As statedearlier, the initial Elixir recipesfor MegaCamweresimply derived from the lessonlearned
with CFH12K.However, severalstepswerechangedbeforethe�rst dataweremadeavailableto thePIs.
Evenmorecarewastakenondecidingtherecipeto adoptfor the�rst releaseof CFHTLSElixir datato
CADC in January2004(whichwould endupat Terapixfor stacking).

Themostimportantimprovementwasthephotometric�atnessof thedata.High qualityphotometric
gridswereobtainedon high densitystar�elds andalloweda muchbettersamplingof the illumination
function acrossthe mosaic. The �rst Elixir releaseof January2004bene�ted from this upgrade,and
furtherworksonthisaftera light baf�e wasinstalledonthetelescopeearly2004ledto are-releaseof all
theDeepdatasincethebeginningof thesurvey in thefall of 2004(thehighestphotometricprecisionis
neededto accomplishtheSNLSscienti�c goals).There-releaseof theWide andVery-Widedatausing
theupgradedmaster�at-�elds hasn't takenplaceyet.

Thefringe patternbehavior on theMegaCamappearsto bea function thatdependsnot only of the
sky level but alsoon the airmass.While we �rst expectedthe fringe residualto be in the vicinity of
0.1%,somedatacannotbecorrectedatbetterthan1%underthecurrentscheme.Theimplementationof
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a principalcomponentanalysisusingmasterfringe framesderivedfrom speci�c sky conditionsis under
preparation.Thiswill leadto a re-releaseof all i' andz' CFHTLSdatato CADC.

2.3.3 Real-Time AnalysisSystems

While DADS deliversrapidly theraw datato Waimea,this is nota formatadequatefor theprecisepho-
tometrywork neededfor thesupernovaesearch.Theobservingcon�gurationTelescope+ MegaPrime+
MegaCamturnedout to bevery stablefrom run to run andthelevel of photometryaccuracy andclean-
nessof thedetrendingstepcouldbeachievedusingthemasterdetrendingframesfrom thepreviousruns.
Elixir detectsautomaticallywhena new imagefrom theCFHTLS is availableon thearchive disk and
immediatelyprocessesit andpushesit in a locationvisible to all theRTAS. Elixir processesoneMega-
Camimagein approximately3 minutes,which meansthantheSNeRTAS (this is theprogramthatget
prioritized transferfrom thesummit)have accessto fully processedimage,photometrically�at within
1% asspeci�edby Elixir, within only 10 to 15mnaftertheimagewasacquiredat thetelescope.

Therearecurrently3 RTAS at CFHT: the Frenchandthe CanadianSupernovaeclusters,and the
FrenchRGBRTAS whichusestheVeryWide survey data.

2.3.4 Providing Elixir data to the CFHTLS community

In the courseof 2004, it appearedthat the optimal Elixir processeddata(using the masterdetrend-
ing framesfrom the observingrun), shouldbe deliveredas soonas possibleto CADC and opento
the CFHTLS community. A maximumdelay of 20 daysafter the end of a run was set as a goal.
Elixir&D ADS have beenable to deliver the datawithin this delayover the pastsemester, except for
a coupleof occurrenceswhereglitchesin thesystem(CFHT and/orCADC) causeda distribution to be
missed.CFHT feelscon�dent thatthis delaycanberespectedfrom now on.

In orderto avoid the delivery andreal-timeprocessingbeingaffectedby a machinefailure (Elixir
clusteris composedof 4 mainnodes,only oneseverefailurehappenedsofar, in Nov. 2003),all machines
now have a duplicatenode.Swappingfrom a clustercon�guration to anothercanbeaccomplishedin a
matterof minutes.

2.3.5 Pushingthe limits of wide-�eld photometry

MegaCamusesa Sloan�lter set: u*,g',r',i',z' (u* is differentfrom the Sloanu' asthe E2V detectors
usedin MegaCamhave a betternear-UV response).This forcedus to usethe very bright sparsepho-
tometricstandardspublishedby Sloanin 2002(Smithet al., AJ). Thescatterin thezeropointsnoticed
from observingrun to observingrun is largerthanonewould expectfrom theinstrumentandthesiteof
MaunaKea.TheSNLSis by far themostdemandingprogramin termsof photometricaccuracy andthe
CanadianandFrenchteamshave put a lot of efforts in understandingthe limitations of the instrument
andcalibrationthatcausea scatterof +/– 2 to 3% on the�nal photometryof stackedframes(resultalso
con�rmed by Terapix). SinceCFHT hadseta goalof a 1% photometryaccuracy on thetheElixir pro-
cesseddata,thereis currentlyaneffort led by theSNLSteamsandtheCFHT Elixir teamto tacklethis
issue.New observingstrategiesarenow in placeduringeachQSOrun:

k Defocus(slightly) theinstrumentwhenobservingprimarystandards
k Observethedeep�elds with shortexposuresto build tertiarystandards
k Acquisitionof thephotometricgrid in medianseeingconditions
k Review in minutedetailsof all thestepsthatcouldaffectphotometry
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3 Realitiesof observing: why the CFHTLS data rate is slower than
expected

Thissectionaimsatdescribingthefactorsresponsiblefor theslowerthanexpecteddatarateof thesurvey
comparedto theinitial planwhichwasbasedonstatisticsfrom previousyearsandperformancenumbers
derivedfrom theinstrumentdesigndocuments.As statedin theprevioussection,someof thefollowing
factorsarealsoresponsiblefor thedifferencein time balancingbetweenthe threesurvey comparedto
theinitial goals(i.e. weatherandimagequality).

3.1 Weather

Bad weatheron MaunaKeais by far the �rst causefor lack of ef�ciency: either the domeis closed
becausetheoutsideconditionsareverybad(snow, highhumidity, highwind),or thesky is fully overcast
with cirrustoo thick (morethan1 mag.attenuation)to allow any usefulscienceto beconducted,or the
seeingis sobadthatnohighly rankedscienti�c programcanbeexecuted(seeinghigherthan1.2” in the
r' band).

Herearethestatisticson thetime lost to weathersincetheof�cial startof theCFHTLSwhich is ap-
proximatelytakenasthebeginningof thesemester2003B(actualof�cial startwason May 30th2003).
Thesenumberscomefrom the QSOsemesterreportsavailableon the QSOweb site at CFHT (these
numbersapplyonly for nightswhenMegaPrimewason telescope).

Semester 2003B 2004A 2004B
Total number of QSOnights 104 118 116
Nights lost to weather (cumulated) 31 32 25
Fraction 30% 27% 22%

However thewinter nightsarelongerby 2.5 hoursthansummernights(10h45mnversus8h15mn)
andthebadweathertendsto dominatein thewinterof course,hencethelossin time is evenmoresevere
overall asthesurvey wasde�ned with a yearlynight lengthaverageof 9h30mn.Fromthesestatistics,
let usconsiderthetotal numberof night lost to weathera yearto 60,andthan66%of thatbadweather
happensduringtheperiodOctoberto Marchwhichhasanaveragenight lengthof 10h30mn,andtherest
duringtheApril-Septemberperiodwhichhaveanaveragelengthof 8h50mn.Thetotalnumbersof hours
lost is actually60 l 0.66l 10.5+ 60 l 0.34l 8.8,which givesa total of approximately600hours.Using
now theaveragenumberof hourspernightthroughouttheyear(9.5hours),this is equivalentto 63nights
of observinglost to badweatherovera year. Thetotalnumberof QSOnightswasonaveragethesepast
threesemesters113,hencea moreaccuratenumberto quantifythefractionof time lost to weatherover
a yearis 28%((113l 2)/63).

The badseeingis alsoan importantfactor: of all the observationsobtainedwith MegaCamsince
�rst light from theg' to thez' band,25%exhibit an imagequality higherthan0.9 arcsec.,thehighest
acceptableimagequality for theCFHTLS.While the0.9to 1.2arcsec.imagequalitydomaincanstill be
usefulfor someQSOprograms,this meansthatthefractionof cleartime left after thebadweatherhas
beenaccountedfor is not fully usablefor theCFHTLS:only about80%or soof it sincetheDeepSNLS
canmakeuseof someof thedegradedseeingperiods,but only at theverybeginningandveryendof an
observingrun.

Overall,theserecentweatherstatisticsshow thatMaunaKeasuffersfrom unusualbadweather:28%,
far morethanthe20%at mostthatwasexpectedat the time theCFHTLSwasbeingde�ned. And the
fourth semester, 2005Astartedin February, is evenworsewith 75%of cumulatedlossdueto very bad
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weatheraftertwo QSOobservingruns.

3.2 Technicalproblems

MegaPrime/MegaCamis a verycomplex instrument,andthe�rst semesterof operationwasrich in fail-
urestypical for a younginstrument.However, thenumberof hourslost to technicalproblemshaven't
decreasedasquickly asthey shouldhave if they hadfollow thetypical law of aninstrument's life. Some
partsof the instrument(particularlytheautofocusandthewide-�eld corrector)have requireda signif-
icantamountof sky engineeringtime which accountsjust thesameway asfailuresforbiddingscience
observations.

Note thatall failureswerethoroughlyinvestigatedandaddressedin a way that shouldforbid them
from reoccurring.Themostseverefailurewasa vacuumproblemin thecryostatwhich causedthe�rst
two weeksof the�rst 2004AQSOrun to betotally lost (andtherestwaslost to theweather).

The following table,basedon the QSOsemesterreports,givesthe total numberof nights lost to
engineeringplustechnicalproblems:

Semester 2003B 2004A 2004B
Total number of QSOnights 104 118 116
Nights lost to E&T (cumulated) 12 24 9
Fraction 12% 20% 7%

On average,the fraction of time lost to engineeringand technicalproblemsis 13%. However,
MegaPrimehasproven to be very stableover the past6 months,andnow that the imagequality is-
sueof the wide-�eld correctorhasbeenmostly addressed(seebelow), a morerealisticnumberof 5%
shouldbeexpectedfor thecomingsemesters.

Hencesofar, accumulatingthebadweatherconditions,theengineering,andthetechnicalproblems,
thefractionof time lost is 41%(versusthe“planned”25%).

3.3 Observing ef�ciency

Outof theremainingtimeavailablefor observing,onehasto considertheinstrumentandtelescopeover-
heads.Hereis a list of themostsigni�cant overheadsduringanight,andthetypical totalcontributionto
thetime budgetpernight.

Action Time per action Budget per night Goal/Status

Exposureoverhead 50sec 70 l 50= 58mn 70 l 45= 52mn
Guide star acquisition 30sec 20 l 30= 10mn u 2 mn
Filter change 90sec 10 l 90= 15mn Optimized(excludestandards)
Focus 400sec 8 l 400= 53mn 0 secwith auto
Photometric standards 540sec 2 l 540= 18mn 0 secwith tertiarystandards
Domerotation vxw�y�z n/a 10mn Reducedwith lessstandards

Currentdevelopmentsat CFHT arefocusedon the mostsigni�cant overhead:the focusingof the
instrument.The autofocushasbeena very hardpoint with an erraticbehavior but now that the image



14 March15,2005

quality hasbeengreatlyimprovedon MegaPrime,the guiding/focusprobesalsobene�t from thevery
signi�cant improvementin imagequalityat theedgeof the�eld of view. CFHTexpectstheautofocusto
beeasierto troubleshootandimplementatthispoint. Theguidestaracquisitionis beingmadefasterwith
a changeof regimeof theguideprobemotors:theguidestaracquisitionshouldbe10 to 15 timesfaster
asof April 2005.On-goingwork in Elixir for reducingtheerrorin theabsolutephotometriccalibration
couldleadto eventuallydroptheSloanbright standardsin favor of tertiarystandardslocatedin thefour
CFHTLSdeep�elds (sincethey arethemostvisitedplacesby CFHT throughouttheyear).

Currently, thetotalnumberof hourscomingfrom theinstrumentandtelescopeoverheadsis approxi-
mately2.7hours(derivedfrom theprevioustablewith thephotometricstandardsincludedsincethey are
not consideredscienti�c QSOobservations).This represents28%of theaveragelengthof anight. With
theimprovementslistedabovethis numbershouldgodown to 14%(1.3hours).

It is importantto recognizethefactthat theQueuedServiceObservationsmodeis not meantto pri-
marily optimizetheobservingef�ciency of thetelescope,it is meantprimarily to optimizethescienti�c
returnof thetelescopeby ensuringthat thetop rankedprogramsgetexecuted(for semester2004B,the
completionof A rankedprogramsreached97%,and67%for B rankedprograms),andthatthetimebal-
ancebetweenfundingagenciesis respected(this is achievedwithin 1 to 2% at theendof thesemester).
QSOwill neverbeasef�cient asanobservingprogramwhichwould integratewith longexposuresona
coupleof �elds a night in a single�lter . QSOhasto dealevery night with a largenumberof exposures
of variouslengthson many locationsacrossthesky, andwith many �lter changes.Thefollowing tables
show this clearly(theintegrationtimehereis openshuttertime):

Semester 03B 04A 04B

Total number of QSOnights 118 116 113
Total number of nights with light integration (opennight) 93 105 112
Total number of exposures 6323 5289 7879
Averagenumber of exposuresper opennight 68 50 70
Maximum openshutter time over a singlenight (hrs) 7.60 6.76 8.27
Averageopenshutter time over the number of opennights (hrs) 4.2 3.0 4.9
Total number of �lter changes 1392 1524 1795
Averagenumber of �lter changesper opennight 14 14 16

It is interestingto take a look at thenightswhich achievedthehighestnumberof hoursintegrated
over a singlenight for thesethreesemesters,aswell asan average(typical) QSOnight for the2004B
semester(Nov. 172004):

Date Oct.2103 Apr.2604 Nov.1304 Nov.1704

Total number of hours integrated 7.60 6.76 8.27 4.39
Number of exposures 103 66 57 113
Mean etime(sec) 265 368 520 139
Number of sky regionsvisited 9 7 9 14
Number of �lter changes 32 22 13 32
Number of standardsobservation (sets) 3 2 1 2

Not surprisingly, thetypical QSOnight of 2004Bhada lot of shortexposures,many �lter changes,
many differentregionsof thesky observed,whereasthebestnightsof thethree�rst semestersaresimply
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theopposite.

The time accountingdoneby QSOhasalways included40 secondsper exposure,a time charged
to theobservingprograms:PIsareaskedto includethis exposureoverheadin their time requestto the
TACs (notethat it is underestimatedcomparedto the real valueof 50 seconds,this translateasan ap-
parentlower QSOef�ciency, saya few percent).The openshuttertime plus the40 secondsoverhead
perexposureis referredhereafterasthe“QSO integration” time. In the following table,thedifference
between“Totalhoursof QSOintegration”and“Totalhoursof QSOscienceintegration” is comingfrom
thephotometricstandardsandthesnapshotprograms(really badobservingconditionsusedanyway to
gatherlight).

Also, thecanonicvalidationrateexpectedfor MegaPrimewas90%(seesection1.1for adescription
of the validationprocessandwhy it can't naturallynever be equalto 100%),however the pastthree
semestershave hadmany periodsof unstableseeingandthevalidationratehasbeenaffectedby up to
10%(“Queuevalidationef�ciency” in thenext table).

Adding thebadweather, thetime lost to engineering& technicalproblems,andtheinstrumentover-
heads(includingthephotometricstandards),thetotalnumberleft for light integration(openshuttertime)
over thepastthreesemestersis: 9.5 l 0.61- 2.7= 3.1hours,which for a typical night with about70 ex-
posurestakenandthe84%validationef�ciency over thepastthreesemesters,givesapproximately3.3
hoursof QSOvalidationtime per night, 50% off from the 6.5 hoursper night uponwhich the survey
strategy hadbeenbuilt.

Semester 2003B 2004A 2004B Average

Total number of observing nights 104 118 116 113
Number of nights lost (weather, technical) 43 (41%) 56 (47%) 34(30%) 44(39%)

Total hours of openshutter time 394 314 553 420
Total number of exposures 6323 5289 7879 6497

Total hours of QSOintegration 464 373 640 492
Total hours of QSOscienceintegration 425 335 568 443
Total hours of QSOvalidated time 340 282 500 374
Queuevalidation ef�ciency 80% 84% 88% 84%

AverageQSOvalidation (hours per night) 3.2 2.4 4.3 3.3

Onemustbeoptimisticfor thefutureastheobservingoverheadsandthetimelost to engineeringand
technicalproblemswill decrease,a trendthat canbe seenalreadyin the 2004Bstatistics.If all of the
itemslistedin theoverheadtableareaddressedwithin thesemester2005A(humanresourceshavebeen
affectedto the project), the semester2005Bcould offer an extra 1.5 hoursper night. With a planned
technicalproblems& engineeringtime decreasedto 5%, andstill consideringthe currentrateof bad
weather(28%),theopenshuttertime pernight would thenbe9.5 l 0.66- 1.3= 5.0hours,which brings
a QSOvalidationtime of approximately5.2hourspernight (considering70 exposurespernight, anda
90%validationrate).

If the weatherreturnsto the canonicvalueof 20% derived from the 1990s' MaunaKea weather
statisticsandthe instrumentbehavesperfectlywith technicalproblemsrepresentinglessthan2% (the
maximumlevel setby CFHT's new standardsfor instrumentsoperation),themaximumlevel theQSO
validationcould reach(still considering70 exposurespernight, anda 90%validationrate)is approxi-
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BEFORE AFTERAFTERBEFORE 

Figure5: Illustrationof thedramaticimagequality improvementof the imagequality beforeandafter the
�ipping of lensL3. Top plot is thehistogramof theimagequality over the�eld of view, bottomplot is the
starellipticity mappingacrossthe�eld of view. Plotsproducedby Terapix.

mately6.2hourspernight.

In conclusion,while thesemester2005Awill still run at anexpectedpaceof QSOvalidationof ap-
proximately4.5 to 5.0 hourspernight, an increaseup to 5.2 hourspernight is accessiblefor semester
2005Bevenwhenadoptingthepoorweatherstatisticsof thepasttwo years.Theinitial goalof 6.5hours
pernight is impossibleto reachif thecurrentweatherconditionson MaunaKeapersist.This is a very
importantpoint furtherdiscussedin theCFHTLSmid-termreview maindocument.

3.4 Imagequality

Scienti�c useof MegaPrime/MegaCamstartedshortlyaftertheof�cial �rst light in January2003,how-
ever the imagequality provedto befar from what thespeci�cationshadcalledfor. Over thefollowing
months,CFHT'sstaff convergedonanoptimalcon�gurationwhichwasjudgedadequateby theCFHTLS
SteeringGroupto startintegratinglight on CFHTLS�elds. Therewasa wish from theSteeringGroup
for thecon�guration to be keptstablefor long periodsof time, saya semesteror two, to allow proper
calibrationof the instrumentcharacteristicsandpotentialimpacton the sciencegoals. The CFHTLS
of�cially startedonMay 30th2003justasthewholeinstrumentopticalcon�gurationwasfrozen.

Investigationson thepoor imagequality deliveredby MegaPrime's wide-�eld correctorprogressed
atamoderatepaceuntil theCFHTUsers'Meetingheldin CampbellRiver(Canada)in May 2004,where
it wasmadeclearby thecommunity(especiallytheSteeringGroup)thattheopticalperformancesof the
instrumentwereimpedingseriouslytheCFHTLS,evenputtingit at risk. A taskforcewasputtogetherat
CFHT, leadingto theanalysisof all thevariousopticalpartof theinstrumentandthetelescope(primary
mirror), a very complex andrisky tasksinceall theopticalelementsfrom thewide-�eld correctorhad
to be dismantledagainandagainandput backtogetherasMegaPrime's on-sky schedulecouldnot be
perturbed.Nothingobviousshowedup throughoutall thesestudies,thoughthebiggestandlargestlens
of thewide-�eld correctorslowly appearedasthemostserioussuspect(L1).

It wasduring oneof thosedismantling/remountingoperation(usuallytaking placewithin a single
day, puttinga very high pressureon CFHT's engineersandtechnicians)that thethird lensof thewide-
�eld corrector(L3) wasmountedback�ipped upside-down. L3 is indeedavery�at lenswith little power
andwith mechanicalmountsallowing thelensto be�ipped, themistake is understandable.The“error”
wasnoticedastheimagequality on theMegaCamimagesspectacularlyimproved! Figure5 shows the
differencebetweenthenormalopticalcon�guration(basedon thedesign,L3 is indeednot supposedto
be �ipped, what the �ipping did is correctsomeaberrationscausedby the lensL1, a propermodelling
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of this effect in undergoingatCFHT).First,onecanseethatthehistogramof theimagequality is much
narrower: theimagequalityacrossthewholemosaicis alot moreuniform. Second,theshapeof thePSF
is a lot betterwith theellipticity alsoalmostuniform acrossthewhole �eld of view. Only the top left
andlower right cornersnow have imagequality beyondthespeci�cations,this leaves94%of the �eld
of view within speci�cationsfor thesciencedriversidenti�ed for MegaPrime/MegaCam.This con�gu-
ration,in placesinceDecember2004,hasprovenstableover time andthesameimprovementis seenin
all bands,from u* to z'. Thefollowing tablegivestheimagequality (arcsec)at thecenterof eachof the
36 CCDs(organizedin 4 rows of 9 chips)for thebestimageever obtainedat CFHT with MegaPrime,
shortlyafterL3 was�ipped:

0.54 0.49 0.48 0.49 0.47 0.46 0.46 0.49 0.54
0.49 0.50 0.49 0.47 0.46 0.46 0.45 0.44 0.45
0.51 0.53 0.54 0.50 0.47 0.47 0.46 0.46 0.49
0.53 0.54 0.54 0.53 0.50 0.48 0.48 0.54 0.65

Investigationson thewide-�eld correctorarecontinuingatCFHT, but ataslowerpacesincethenew
optical con�guration putsthe instrumentvery closefrom thedesignspeci�cationsandallow all of the
plannedscienceto bedone,especiallytheCFHTLSweak-lensingcomponent.

3.5 Imagequality and time constraints

Dueto thetime constraintson theDeepSNLSandtheVeryWide components,theQSOteamhasoften
nochoicebut to gatherafractionof thedataunderseeingconditionsworsethanwhatwasrequested.The
inverseis alsotrueanddataaresometimesgatheredfor theCFHTLS is muchbetterseeingconditions
thanrequested.In theend,thesetwo trendsbalancethemselvesandtheaverageimagequality over the
wholedatasetsitswithin theinitial speci�cations.

4 CFHT servicestailor ed to inform the CFHTLS community

4.1 Global CFHTLS communicationchannels

The SteeringGroup(SG) is composedof nine members(seeFigure6) andbearsthe responsibilityof
conductingthe CFHTLS for the CanadianandFrenchcommunities. It is in consequencethe central
nodeof all communications.TheSGreportsto theSAC onasemesterbasisthroughwrittendocuments.
TheSGhasrecentlydecidedto alsosendreportsto theTACssincethey tendto programlargeprograms
in directcompetitionwith theCFHTLSwhich makesQSOschedulingverycomplex (CFHT on its own
hasemittedsuchwishesto theTACs,alwaysunsuccessfullythough).As statedearlier, a constantcom-
municationchannelis openbetweentheSG(thecoordinators)andtheQSOteamthroughouttheyear.
The DataOversightGroup(DOG) is in charge in makingsureall the dataareproperlyformattedand
communicatewith therelevantentitieswhena problemarises.

To this day, the CFHTLS communityis composedof morethan200 scientists,all with a clearat-
tachmentto CanadianandFrenchinstitutions.Communicationto thiscommunityby theSGis primarily
throughemail(seebelow), andregularworkshopsandmeetings.

Sinceit is importantto show to therestof theworld theadvanceson theCFHTLS,bothCFHT and
Terapixhave a very openpolicy for accessingwww pagesfull of informationon the status(progress,
dataquality, etc...)of thesurvey. This is today, alongwith many oralpresentationsgiventhroughoutthe
year(50 talks relatedto theCFHTLShave beengiven in 2004,mostlyby SGmembers),theprincipal
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Figure6: Communicationchannelsfor theCFHTLS

meanusedto createaninterestfor theCFHTLSasthetimeof theworldwide2006releaseapproaches.

4.2 CFHTLS mailing lists

TheCFHTLSmailing lists arehostedandmanagedby CFHT. Whena scientistis interestedin joining
theCFHTLS,asubmissionform is submittedto theCFHTExecutiveDirectorwho,basedonthecurrent
homeinstitution, grants,or not, the right to mail to, andreceive from, the variousCFHTLS mailing
lists. This alsogivesaccessto theCFHTLSmail archive at CFHT, andof courseaccessaswell to the
CFHTLSElixir andTerapixdataproductatCADC (theCADC providesadifferentlogin andpassword).

4.3 Main CFHTLS website

WhentheCFHTLS of�cially started,a new web site focusedon the statusandprogressof the survey
replacedthe previous web site which was focusedon the de�nition of the survey. All the important
informationhasof coursebeenportedto thenew CFHTLSwebsite,whichis recognizedat the“of �cial”
CFHTLS web site. The web site is maintainedby CFHT's SteeringGroupmemberand is regularly
updatedwith thelatestnews. Thegoalis to keeptrackof all theeventsrelatedto theCFHTLS.

“www.cfht.hawaii.edu/Science/CFHTLS/”

4.4 CFHTLS Data website

A differentwebsitekeepstrackof all theobservationsobtainedby CFHTfor theCFHTLS.It is basically
a databaseopento everyone,constantlykeptup to date.Statusof theobservationcanbebrowsedeither
asa wholesincethebeginningof thesurvey (andprovidesfor exampletheglobal statisticswhich are
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usedby theCFHTLS coordinatorsto checkon thebalancebetweenthe threesurveys), or on a hourly
basisduringanobservingrun (this is especiallyusefulfor supportingtheRealTimeAnalysisSystems).
To keepevery pieceof informationpresentedon this web site clear, all parametersandquantitiesare
describedin details.

“www.cfht.hawaii.edu/Science/CFHTLS-DATA/”

4.5 MegaPrime/MegaCamwebsite

Still basedon thesamewebdesignto keepafamiliar look&feel, theMegaPrime/MegaCamsitepresents
all thetechnicalinformationrelevantto theuseof thedataby a scientist.Its primaryfunctionis indeed
to educateon theprocessinvolved in operatingthe instrument,to getacquaintedwith its propertiesto
submita time proposal(exposuretime calculator, etc...),alongwith a specialfocuson the datapre-
processingandcalibrationby Elixir. Due to thecrucial importanceof keepingtrack of the instrument
history (failures,changein properties,etc...) throughoutits life in regardsof its impacton the data,
all eventsthat arerelevant to the data(failure of an ampli�er, changein the optical con�guration) are
recordedon thewebsite. This is of greatimportancefor theCFHTLSwhich timescaleapproachesthe
lifespanof theinstrument.

“www.cfht.hawaii.edu/Instruments/Imaging/MegaPrime/”

4.6 Scienti�c meetings

Starting2004,the SteeringGroupmembershave alsoorganizedyearly nationalmeetingsfor eachin-
dividual C&F community. Also, this yearCFHT is organizingin collaborationwith the IAP the �rst
CFHTLS scienti�c meeting. It will be held in May 2005in Paris at the IAP. The goal is to gatherto-
gethertheCanadianandFrenchcommunitiesto offer themanopportunityto sharetheirexperiencewith
theCFHTLSdataandtheir �rst scienti�c analysis.

“www.cfht.hawaii.edu/LSW05/”

5 Conclusion

TheCFHTLSoperationundertheNOPat CFHT is a success:the instrumentMegaPrime/MegaCamis
moreandreliable;QSOproducesquality datain abundanceandfollowing therequestedspeci�cations,
especiallythetime constraints;Elixir supportstheRealTime Analysissystems,producesrapidly qual-
ity datathatcanbestreamedeasilyinto theCADC archive wherethey madeavailableto theCFHTLS
community, andthenstraightinto theTerapixstackingpipeline;DADS deliverspromptlyall theCFHT
dataproductsto CADC: theElixir processedimages(FITS) andtheassociatedancillaryelements.The
CFHTLS communitycanfollow all theadvancementof the survey, aswell asthestatusof the instru-
ment,on a daily or monthlybasisby consultingwebsiteshostedandmaintainedat CFHT. Overall the
CFHTLShassetnew standardsin theNOPchainwhichareadirectbene�t to thestandardPI programs.

However, MegaPrime/MegaCamis not yet suf�ciently ef�cient on the sky with overheadswhich
arestill too high anddo not allow thegatheringof sciencedataat the rateinitially expected.CFHT is
currentlyputtingsomeeffort into this now thatthepreviousmainissuehasbeenaddressed:MegaPrime
now deliversexcellentimagequalityacrossthefull MegaCam�eld of view.

More worrisome,the weatherconditionson MaunaKae over the pasttwo yearshave beenworse
thanusualandhavecausedgreatdamageson theobservingstatistics.It is unlikely at this point thatthe
initial predictedQSOvalidationrateof 6.5 hoursper night canever be achieved,but 5.5, or even6.0,
hourspernight is within reachif theoverheadsareeventuallyreduced.This lack of ef�ciency (mostly
dueto theweather)hashada seriousimpacton theadvancesof theCFHTLSwhich wasdesignedwith
a QSOvalidationrateof 6.5 hourspernight whereason averagethe �rst threesemestershave brought
only 3.3hourspernight.


