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Abstract & Content

This documentpresentdow the CFHT Legag Suney (CFHTLS)is operatedat CFHT underthe
New ObservingProcess.CFHT's responsibilityin the CFHTLS joined effort with the CADC and Ter-
apix to provide datato the Canadiarand Frenchcommunitiegandworld later on) is to gatherthe raw
datawith the MegaPrime/MgaCaminstrumentunderQueuedServiceObsenationsmode,to calibrate
andremovetheinstrumentakignaturerom thedatawith the Elixir pipeline,to collectancillarydataand
shipthemalongthe FITS Elixir data(whatis dumbedasa wholeasthe CFHT dataproducts)through
the CFHT DataArchiving and Distribution Serviceto the CanadianArchiving DataCenter After de-
scribingthescopeof eachof thesethreecomponentandhow they have evolvedundertheimpulseof the
CFHTLS, this documenfocuseson identifying the reasonsvhy over the pastthreesemestersincethe
sunwy startedthe CFHTLS datahave not beengatheredasfastasinitially expected.The mainculprit
appearso bethe MaunaKeaweatheybut the operationandintrumentalinstrumenboverheadslsoplay
arole. Only by decreasindghe observingoverhead€anCFHT getclose(5.5to 6.0 hoursper night) to
the numberof hoursof validateddataper night thatwasadwertisedat the time the CFHTLS wasbeing
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1 How it becamepossible:the New Observing ProcesgNOP)

In anagewheremostmajor groundbasedastronomicafacilities turnedtheir focuson serviceobserv-
ing andqueuedprioritized obsenations,CFHT decidedto producea large effort in 1999to put sucha
schemaen placefor aninstrumentmonopolizingmostof thetelescopdime throughouthe year( 40%):
the CFH12K,a100million pixelscamerawith a eld of view of 42 by 28 squarearcminutesWide- eld
high resolutionimaginghadthenalreadybeenidenti ed asthe bestnichefor CFHT to keepits leading
scienti ¢ positionin the eraof the very large telescopesAt the time of the rst light of the CFH12K
in Januaryl1999,the designof its follow-up wasalreadywell advanced:the MegaCamcamergfunded
andbuilt by the CEA-DAPNIA, France)to be housedn a brandnew top-end,MegaPrime(fundedby
CNRCandCNRS,built by CFHT, HIA andOPM). MegaPrimewith its largewide- eld correctorbuilt
by SAGEM wasto provideanincreasedeld of view andbetterimagequality comparedo theold prime
focus,up to aradiusof 0.7 degreefrom the centerof the mosaic(MegaCams eld of view is 1 square
degree).Note herethata conditionsetby CEA-DAPNIA to fund andbuild MegaCamwasthata major
suney would have to be offeredto the CFHT community this wasthe seedof whatwould becomethe
CFHT Legacgy Sunwey.

It wasclearthatin orderto optimizethescienti ¢ productvity of thesemajorinvestmentgMegaPrime
beingthelargestandmostexpensve instrumentever built for CFHT wasalsoexpectedto useasmuch
as60-65%o0f the telescopdime), the serviceobservingschemehadto be putin place,operatedand
smoothedut beforeMegaPrimecould startits operations Soonafterthe CFH12K hadstartedts oper
ationon thetelescopen 1999,the brainstormingstartedat CFHT to setup the new observingscheme.
It wasdecidedof not just taking datain servicemode,but to look at the procesof gatheringdatafrom
CFHT asawhole: from the submissiorof atime proposalup to the processing@nddelivery of the data
to the scientistsat their homeinstitutions. This wasthe birth of the CFHT's New ObservingProcess
(NOP)whichis madeof four maincomponents:

QueuedServiceObsenations(QS0O)

Elixir , the dataprocessingndcalibrationpipeline
DataArchiving andDistribution Service(DADS)
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
maincharacteristicsf thefour componentasthey runtodayfor MegaPrimewith moreattentiongiven
to theelementgertainingto the operationof the CFHTLS (to bediscussedhn a latersection).

1.1 MegaPrime/MegaCam

MegaPrimeis the nevestCFHT wide- eld imager It is the composedf a new prime focusupperend
meantto provide higherimagequality to the camerat houses:MegaCam.This camerais madeof 36
2048 4612pixel CCDs,for atotal of 340 Megapixels. The camerasamplesicely the medianseeing
at CFHT (0.7 arcsec.in the R band)with 0.187arcsecondvide pixel. It providesa eld of view close
to 1 squaredegreeandis sensitve from thenearUV (U band)to the nearinfrared(Z band).MegaCam
usesasetof Sloan Iters (u*g'r'i'z"). MegaPrimeis alsoequippedvith animagestabilizingunit meant
to reducethe effectsof wind shale. MegaPrimeis operatedxclusively throughthe NOP.

1.2 QSO

The QSOsystenconsistof a suiteof toolsandsoftwaresoperatedy a dedicatedyroupof astronomers
andserviceobsenersat CFHT. Thesystenmfunctionsrangefrom the submissiorof observingprograms,

the preparatiorof queueson a per night basis,the executionof the queueshroughoutthe night, and
nally theevaluationof theobsenations.
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A teamof four residentastronomersit CFHT sharethe duty of preparingthe queuesandvalidating
theobsenations(the QueueCoordinators)This requiresseseralhoursof attentve work every day, and
thedutyrotatesavery 4 to 5 days.A teamof two dedicatedserviceobseners(the QueueObserers)with
occasionabackupfrom the pool of observingassistantsakathe telescopeoperatorsyun the queues
at night, jumping from one queueto anotherdependingon the observingconditions. The observing
conditionsarede ned as:

Seeing(imagequality measuredt the centerof the eld)

Sky backgroundaverageevel over several CCDs)

Sky transpareng (atool calledSkyProbetracksthis within 2%)
Time constraintgfollow-up programsge.g. KBOs or SNe)

About ve differentqueuescovering differentsky conditionsare preparedevery day to optimize
telescopdime andalsoto minimizeoverheadssmuchaspossible(numberof Iter changespumberof
areasof sky visited). This allows for the mostadequatgrogramssuitedfor the givenobservingcondi-
tionsto be obsered. Therearehowever overheadsssociateavith jumping from onequeueto another
hencethatoptionis alsopartof the equationto optimizethe useof thetelescopdime. After theimages
have beenobtainedthe rst threeparameteréistedabove aremeasuredo allow lateronthe QSOcoor
dinatorvalidatingor disqualifyingthat givenexposure.If validatedthetime is chagedto the program
(integrationtime plusthe overheadof 40 secondgor MegaCam).The conditionsremainusuallystable
duringa setof exposuredakenfor a given program,but sometimegonditionsevolve andforce several
exposurego bedismissed.This is whatde nesthe Queuevalidationef ciency which sitstypically for
MegaCamat80to 85%- thebesteverachiavedwas92%for CFH12K,100%is impossibleasconditions
arealwaysboundto evolve erraticallysometimesiuringsomenights.

Duringthetime QSOwasoperatecbn CFH12K(2001-2002)severaltime constrainegorogramshad
beensuccessfullyxecutede.g. satellitesof Jupiter KBOs, Supern@ae),proving thenthatonly service
observingasprovidedby QSOcould carryon successfullywo of thethreemainprogramsddenti ed for
the CFHT Legacgy Sunwey: the SNLS andthe Very Wide component.

Following the SAC andBoD recommendationshemaingoalof QSQis to achieveaverygoodcom-
pletionlevel on gradeA programs.QSOis ableto achieve this regularly with A programscompletecdat
alevel higherthan90%whenthe weatheris within reasonablstatistics.A programsepresenapprox-
imately 35 to 40% of the queuetime for a givenageng, andB programsll the other65 to 60%. The
numberof nightsprogrammedn the telescopés directly derived from the total amountof hoursfrom
A andB programsrequestedor all agenciestotal numberof nightsdivided by 6.0 hoursof validated
hourspernight (versus6.5onthe rst semesteranoreonthisin section3).

A highly importantschedulingconstraintfor the QSO coordinatorsat the granularityof a QSOob-
servingrun (which laststypically 17 to 20 nights,but somehave beenasshortas 10 daysasthe MOS
instrumentrequiresdarktime also),is to balancehe agenciesCanadaFrance Hawaii, Korea, Taiwan,
andnow the CFHTLS"ageng”. Queueswill betailoredthroughouta run primarily to keepthe balance
of theobsenedtime matchingthebalanceof therequestedime for eachagengy (typically, the CFHTLS
represent$0% of the whole QSO allocation). This ensuresall agenciessuffer equally from the bad
weatherandtechnicalproblems.

The succes®f the QSO operationis unquestionableover the pastfour yearsit hasproventhatthe
bestof the telescopeandobservingconditionscanbe usedto gatherdatabasedon the merit setby the
Time Allocation Committeeq TACs) ranking. Also, the ageng balancingis perfectlyrespectedvhen
comesthe end of a semester Section3 presentghe challengeQSOfaceswith the executionof the
CFHTLS,andtherealitiesof observingvherebadweathermostly)andlack of ef ciency of theobserv-
ing chainhampetthe gatheringof data.
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1.3 Elixir

At thetime the rst wide- eld imagersaw rst light at CFHT, MOCAM (16 MpXx) in 1994, little was
known aboutthe subtleeffectsinvolvedin usingmosaicsof detectorgobservingstratgies, datapro-

cessing)or pushingdown the limits on the astrometryand photometryon large eld of views. When
the UH8K (64 Mpx) becameavailableat CFHT, standardmageprocessingoftwareprovedto beinad-

equateandnew tools hadto be developedto allow fastdetrendingof the data(pre-processing)When
CFH12K arrivedwith its 100 million pixels (200 Mbytes les), it wasclearthata large fraction of the

CFHT communitysimply could not handlethe datathe old way: startingfrom raw frames. Whenthe

NOP projectwas startedwith the ideaof providing fully processedlata(removal of the instrumental
signature)o the user the scopeof the dataprocessingvasextendedto a full per CCD astrometricand

photometriccalibrationof the data(no stackingandglobalastrometriccalibrationwaservisionedasthe

Terapixdatacenterwasfocusingmajor efforts on this speci c step). The suite of softwarescomposing
theentirepipelineis called“Elixir".

FromtheElixir viewpoint,theadvantageof the QSOoperationgs thatall dataaretakenwith equally
experiencedobsenersand the datagatheredhroughouta run are a lot more uniform thanwhat was
achieved by a setof occasionalisitor obseners. This allows for high quality master at- elds and
fringe framesto be createdper observingrun. Also, photometricstandardsare only obsened when
conditionsarephotometricallowing for azeropointto bederivedperrunwith severalreliablemeasure-
ments.

CFHT committedto provideimagesfully processedfull removal of theinstrumentakignature),at
photometricallyto within 1%, andastrometricallycalibratedto within 0.2 arcsecondThe CFH12K had
little fringing andthe recipesdevelopedat that time shaved their limits on the MegaCamdatawhich
have fairly strongfringing in thei' (6%) andz' (15%)bands.A fanciercorrectionalgorithmis under
development For the atnessof the photometry(thatis the ux from a givenobjectshouldbethe same
onary locationof the eld of view), Elixir usesa“photometricgrid” allowing thecalibrationof the at-
eld scatteredight effects,thechangeof optical scalefrom centerto edge,andtheapparenbroadening
of the Iter bandwidthfrom centerto edge.Suchmapis convolvedinto themastettwilight at- eld, al-
lowing all effectsto becorrectedn asinglestepwhenthedatais pre-processedlixir' sastrometryruns
exclusively on aperCCD basisandit canhapperthatgiven CCDs(speciallyin theu* band)don't have
enoughstarsto allow Elixir to matchthe USNOB1 catalog(in which casetheinitial World Coordinate
Systemderived from the telescopgointing remainsunchanged)or worse,createa wrong astrometric
solutionfor that CCD (a patchhasbeenappliedin Feh 2005to reducefurtherthis fairly rarecase).

Elixir is basicallya fully automatedprocessrequiring little supervision. During a run, real time
statisticsarederivedfrom acquireddata(seeing sky level) andfed backto the QSOtools,allowing the
obsener & coordinatorto evaluatethe quality of the data. At the endof an observingrun, the dataare
processedbllowing four majorsteps:

Createmasterdetrendrames:masteibias,darks,twilight at- elds, fringe frames(i' & z")
Derive theastrometryof all imageson a per CCD basis.

Derive the zeropointsfor all lters.

Qualify the sciencedatabasedn thethreeprevioussteps.

For a typical MegaCamrun, about1,700images(all imagetypes)are obtainedrepresentingnore
thanoneterabyteof data.Elixir hasto gothrougheachsingleof themfor the variousstepdistedabove
andthanksto increasedomputingfacilitiesatthetime MegaCambecameoperationalnamely vedual
2.4 GHz processor®Cloadedwith memoryanddisk space)acompleterun canbefully processedall
4 steps)in typically veto six days. Thereis humanguality control after eachof theseindividual steps
to ensureall wentwell. The currentsupportfor the Elixir operationsat CFHT restson a singleresident
astronomerAll Elixir operationscanbe remotelyactivated,controlledandchecled. After the run pro-
cessingall the Elixir dataproducts(imagestatisticsdatabasephotometricdatabasedetrenddatabase)
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areopenandcanbeusedby DADS to proceedwith the datadistribution.

A by-productof themainElixir for CFH12Kwasthedevelopmenbf SkyProbe asmallCCD camera
with alarge eld of view usingHipparcos'Tycho V-bandphotometrycatalogto measurehe absolute
transmissiorof the atmospheravherethe telescopepoints. The accurag is within a few percentand
hasprovenin 99% of the casedo beableto tell if the conditionswerephotometricor not. Thistool has
becomeanessentiapartof the CFHT nighttimeoperationsanda secondchannein the B bandin under
constructiorfor backupandcrosscomparison.

1.4 DADS

Therole of the DADS within the NOP is to archie the raw data,sendthe raw datato the Canadian
Archiving DataCenter(CADC), sendthe Elixir processedataon DLT tapesto the Principallnvestiga-
torsattheirhomeinstitution (to CADC for the CFHTLSEIlixir data).

Settingup the NOP at CFHT wasalsoaboutincreasingthe value of the FITS databy accompag-
ing themwith a setof ancillaryinformation. This datasetis composedf weatherstatistics(including
SkyProbedatafor example),observinglogs, commentsrom the QSOteam,andElixir statistics. All
thisinfo is integratedwithin aHTML templatedistributedon a CDROM to the Pl for easybrowsing(all
this hasbeenportedalsoto FITS tablesfor archiving at CADC).

DADS getsgoingwith thearchiing processassoonasanew imageis obtainedatthetelescopethe
imageis copiedautomaticallyto a differenthostatthe summit,compressedndtransferedo thedisksin
Waimeathrougha T1 line. At thatpoint dataareimmediatelysaved on two individual SuperDLT tapes,
readbackandchecled. Oneof thesetof DLTsis thenshippedvia FedExto CADC every 5 to 6 days.

For the distribution processPADS hasto wait for the greenlight from Elixir at the endof an ob-
servingrunif the Pl hasasledfor immediateaccesdo the processedata.Otherwisedataareprocessed
in abulk atthe endof the semesteandshippedo individual Pls.

The DADS systemin Waimeaconsistscurrentlyof 15 Terabytesof disk storagedistributedon 15
nodes.DADS usesElixir' s parallelprocessingapabilitiesonly at the time the dataneedto be shipped
(i.e. only sciencaaw dataarekeptondisk atall time). It takestypically 3 minutesfor Elixir to gofrom
theraw le tothe nal processedmnagewith all theupdatedastrometryandphotometrykeywords.

As for all theotherNOP componentsDADS doesnot have a full time dedicatednanpaver but two
engineergrom the softwaregroupwho overview the operations.

1.5 NEO

NEO is primarily aninterfacebetweenQSO(the obserer) andtheinstrumentplustelescopelt de nes

asinput a simplecommandine orientedlanguagejt returnsASCII formatedinfo to the requestsand

producesHITS les asoutput. The NEO interfacesweredevelopedin orderto minimize the overheads
associateavith theinstrumentandtelescopeontrol. More generallyNEO alsocoversa suiteof observ-
ing toolslik e the exposuretime calculatorDIET for example.NEO is exclusively a developmenproject

anddoesnot have an operationaload like QSO, Elixir and DADS. It involvesmary engineersaacross
severalgroupsat CFHT.

2 The CFHTLS: settingnew standardsin the NOP chain

TheCFHTLSwasbeingde ned by the MegaCantSurwey Working Group(MSWG, theentity thatwasto
becomeéoday's SteeringGroup)asthe NOPsuccessfullyperatedvith the CFH12K.Muchwaslearned
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Figurel: functionsof the entitiesservingthe CFHTLS communities

on the feasibility of somescienti ¢ programsunderQSO, mostimportantof all thattime constrained
programscould be donesuccessfulndersuchan observingmode. As the CFHTLS becamea reality
in 2001 after beingapproved by the SAC andthe Board of Directors,therewasno real concernabout
the evolution of the NOP from the CFH12Kto MegaCamto supportthe increasinghumberof scienti ¢
programsjncludingthe CFHTLS, thelargestobservingprogramever conductecat CFHT.

Theconcerngamefrom thelargestscopeCFHT hadto approachonits operationthe CFHTLSdata
o w involvednew partnersThe CADC hadto sene the CanadiarandFrenchcommunitiesvith CFHT
dataproductsasquickly aspossibleafterthey've beenacquired.The Terapixdatacenterwasbecoming
fully partof the chainwith the productionof stacled calibratedimagesand catalogswith CADC still
playingits exclusive role of archiving anddistributing the Terapixdataproducts.

Thefollowing sectiondollow the CFHTLS DataFlow structureanddevelopfor eachsteptheimpact
andchallengegshe CFHTLS hascreated.As for the evolution of the CFHT dataproducts(Elixir data
andancillary data),it shavs how requirementsetby the CFHTLS have alsosened Pl programswith
higherquality dataandservices.

2.1 The challengesof the QSO operation in the CFHTLS era
2.1.1 Standard interfacing with the QSO system

Let usstartthis sectionwith a quick reminderon someQSOfunctionalities:afterPlshave beengranted
time on MegaPrimeby the TACs, the QSO's “Phase2” (PH2, a web-basedpplicationpopulatinga
relationaldatabasels opento let thementerthe speci ¢ detailsof their observingprogram:

Instrumentcon gurations

Targetcoordinates

Observingconstraintsseeing sky backgroundsky transpareng
Organizationin blocksandgroupsof obsenations

Speci c commentgegardingtheir program

PH2is openfor alimited amountof time prior thebeginningof anew semestefSemesteA = Febru-
aryto July, SemesteB = Augustto January).
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Figure2: the CFHTLS DataFlow

2.1.2 A QSOprivilegeto the CFHTLS: dynamic PH2

The compleity of the Legagy Surwey time constraintprogramshowever pointedout even beforethe
obsenationsstartedin 2003, that regular updateof the speci cationsof the requiredCFHTLS obser

vationsto be executedby QSOwerenecessaryA granularityof a few daysis not corvenientasQSO
coordinatorgely on stratgjiesat the observingrun scale.The following approachwasadoptecover the
courseof the rst semestersf operations:all threecomponentgespeciallythe Very Wide) canupdate
their obsenationsrequesthetweenwo observingruns, CFHT wishingto have this doneat least5 days
beforethenew observingun starts.Thisis animportantprivilege,whichis alsogivento certainC-F-H-

K-T Plswith time constrainfprograms.

For the Deep-SNLSsuney, thespeci cationsof the obsenationsper eld and Iter areprettymuch
the samefrom run to run but it is the priority within the groupsof obsenations(per eld and Iter)
throughoutthe run which can quickly evolve, especiallywhen the bad weatheraltersthe observing
efciency of the telescope.A lot of communicatiorvia email wastaking placeinitially betweenthe
Deep-SNLScoordinatorandthe QSO team,but this hadnow beenreplacedby simple directionsup-
dateddaily on a web site locatedin Victoria (homeinstitution of Deep-SNLScoordinator),basedon
the dataobtained(or not in caseof badconditions)the night(s) before(all coordinatorshave accessn
a timely mannerandin variouswaysto preciseinformation pertainingto the CFHTLS dataacquired
duringthecurrentobservingrun— moreonthisin sectiord).

2.1.3 Priorities within the CFHTLS

The previous subsectiorshavs that eachcomponenbf the survey hasthe capabilitiesof changingal-
tering, andupdatingits observingstrateyy from runto run, andduringa run. However asthe CFHTLS
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Figure3: exampleof possibletime clashedetweenCFHTLS components

programasa whole hasthe statusof an ageng, andsincethe balanceof time betweenagenciess an

importantconstrainisomethingt alwaysachiezeswithin 1 percentattheendof eachsemester)it is the

CFHTLS coordinators'responsibilityin agreementvith the otherSG membersto ensurethatthe bal-

ancebetweerthethreecomponent®f the CFHTLSI s respectedThe QSOcoordinatorglay of course
acrucialrole at gettingthe properobsenationsobtainedbut dueto the complexity of their task(dealing
with mary programsfrom several agencies)the CFHTLS coordinatorsaeventually acknavledgedthat
it wastheir responsibilityin the endto ensurethe propertime balancingwithin the CFHTLS program.
It took abouta yearof trial of variousstratgjiesbeforethe currentstratgyy wasadopted:a weekprior

eachobservingrun, the CFHTLS coordinatoraneetthrougha conferencecall andde ne the CFHTLS
stratgyy for the comingobservingrun. Theresultof their discussioris passedn to the QSOteamvia

emailin simpletermsde ning themainguidelinesof the CFHTLSageng for thecomingobservingun.

Thedecisiongakenby the CFHTLS coordinatorsarebasedn thefollowing criteria:

Field availability

Time constraints

Whatwasobtainedthusfar (pastrunsstatus)

Statusof theinstrument(failure,or imagequality for example)
Goalsfor time balancingbetweernthethreesurvey components
Goalsfor time balancingbetweenlters within a givensurey

Figure3 givesanvisualexampleof the competitionbetweerthethreeCFHTLS componentsvithin
nightsof a givenobservingun (thedifferentcolorsrepresentlifferent lters). It is clearthereis acom-
petitiononthe Right Ascensiorfor exampleonthis diagramafairly commonsituationfor the CFHTLS
(see gure 4 for a distribution of the elds on the sky). Notethat gure 3 doesnot shov ary Pl pro-
grams,someof which have time constraintsor arein direct competitionwithe CFHTLS on the hour
angle,equallydif cult to fulI' (seetheindividual CFHTLS componenteportsfor discussioron the

observingstratgies)

2.1.4 The sourcesof the current survey ef ciency problem

The CFHTLSIs avery complex programhighly susceptibldéo the instrumentstatuse.g.imagequality
thatforcedthe Wide surwey to startslow up to the endof 2003B.The weatheris the mostdetermining
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Figure4: Locationof the CFHTLS elds, asourcefor RA con icts.

factorasbadconditionsdo not affect all threesurvey componentgqually: dueto its time constraints,
the Deepsuney tendsto take prominenceover the othertwo componentssomethinghatshaws clearly
in the currentglobal statisticsof the suney with the Deepsuney aheadf its goalfractionby 13%. The
following table presentghe statusof the CFHTLS obsenationssincethe beginning of the surey on
May 30th 2003 (the integrationtime follows the QSO metricwith the inclusionof an extra 40 seconds
overheador eachexposure).More ontheseissuescanbefoundin section3.

Statusof the CFHTLS asof Feb. 2005

Survey Component Deep Wide Very Wide

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%

Targetfraction of CFHTLS 44.0% 34.0% 22.0%
2.2 DADS

2.2.1 The Interface Control Document

Prior the CFHTLS, the only interfaceusedto exchangedatabetweenthe CFHT and CADC wasFITS,
but with the additionof the ancillary data(weathey etc...) it becameclearthata clearinterfacehadto
be de ned betweerthe entitiesservingthe CFHTLS communities.CADC led the effort with the devel-
opmentof the InterfaceControlDocument(ICD), areferencdor theformat,organizatiorandexchange
of data. It wasdecidedthat FITS would remainthe maininterface,with all the ancillary datacodedin
machinereadable=ITS tables. This forceda fairly major remodellingof the DADS softwarethatwas
usedto prepareancillarydatafor the PIsin humanreadablgormat(whichis however still preseredfor
the CDROM distribution).

2.2.2 Summit to Waimearaw data transfer

TheDeep-SNLSprogramcallsfor aquickidenti cation of thesupernwaecandidatesifterthedatahave
beengatheredat the telescope.For stratgic reasongsupport,maintenance)the Real-Time Analysis
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SystemgRTAS) from the Deep-SNLSteamsare locatedat the CFHT headquartersn Waimea. This

meanghattheraw datahave to comedown from the summitasfastaspossible . DADS setupa scheme
in whichdatafrom the Deep-SNLSprogramhave priority overall theotherMegaCandatafor thetrans-
fer to Waimea.Lateron, alosslessompressiorschemeavasadded resultingin imagesbeingarchived

in Waimeawithin minutesafterhaving beenacquiredonthetelescope.

2.2.3 Supporting Elixir developments

It takestime andalot of datamining to derive thebestrecipesfor dataprocessingf a giveninstrument.
It wasclearfrom the beginningof the CFHTLSthatthe Elixir recipeswould improve overtime, calling
for successie re-releas®f the data.In orderto supportthe Elixir needgor accessinglataover alarge
timescale DADS hasbeefedup its storagecapabilitiesto 15 Terabytesallowing morethanoneyearof
MegaCandatato beavailable.

2.2.4 Network transfer to CADC

In thepast,raw datausedto beexclusively sentto CADC ontapes.However, usersof datafrom the Very
Wide suney neededhccesgo the datawithin days,a constraintnot strongenoughfor themto install a
RTAS in Waimea. The frequeng of the tapeshippingfrom CFHT to CADC wasnot adequatehence
CFHT setupwith CADC a completeschemeor transferringdatathroughthe network. CADC being
capableof ingestingandpublishinganimagewithin minutesof reception the timescalefor having the
CFHTLSraw dataavailableto the usersat CADC melteddown to lessthana day after the acquisition
onthesky.

2.3 Elixir

2.3.1 The Interface Control Document

As partasthenew standardsetby the CFHTLS,theneedfor theexclusive useof Multi-ExtensionFITS

(MEF) les, andfully machinereadablecontainof the FITS headerdiasleadthe Elixir teamto upgrade
mostof its interfaces(note: this alsoappliedto NEO). This resultedoverall in anincreaseof the data
quality andtheir archival value.

2.3.2 Tuning the Elixir recipes

As statedearlier, the initial Elixir recipesfor MegaCamwere simply derived from the lessonlearned
with CFH12K.However, severalstepswverechangedeforethe rst dataweremadeavailableto thePls.
Evenmorecarewastakenon decidingtherecipeto adoptfor the rst releaseof CFHTLSElixir datato
CADC in January2004(which would endup at Terapixfor stacking).

Themostimportantimprovementwasthe photometric atnessof thedata.High quality photometric
gridswereobtainedon high densitystar elds andallowed a muchbettersamplingof the illumination
function acrossthe mosaic. The rst Elixir releaseof January2004 bene ted from this upgrade,and
furtherworksonthis afteralight bafe wasinstalledonthetelescopearly2004ledto are-releasef all
the Deepdatasincethe beginning of the surwey in thefall of 2004 (the highestphotometrigprecisionis
neededo accomplishthe SNLS scienti ¢ goals). There-releas®f the Wide andVery-Wide datausing
theupgradednasterat- elds hasnt takenplaceyet.

Thefringe patternbehaior onthe MegaCamappeargo be a functionthatdependsiot only of the
sky level but alsoon the airmass. While we rst expectedthe fringe residualto be in the vicinity of
0.1%,somedatacannotbe correctedat betterthan1% underthe currentschemeTheimplementatiorof
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aprincipalcomponenanalysisusingmasteifringe framesderivedfrom speci ¢ sky conditionsis under
preparationThiswill leadto are-releas®f all i' andz' CFHTLSdatato CADC.

2.3.3 Real-Time Analysis Systems

While DADS deliversrapidly theraw datato Waimea this is not a formatadequatdor the precisepho-
tometrywork neededor the supern@aesearch The observingcon guration Telescoper MegaPrimet

MegaCamturnedoutto be very stablefrom runto run andthelevel of photometryaccurag andclean-
nessof thedetrendingstepcouldbeachievedusingthe mastedetrendingramesfrom thepreviousruns.
Elixir detectsautomaticallywhena new imagefrom the CFHTLS is availableon the archive disk and
immediatelyprocesseg& andpushest in alocationvisible to all the RTAS. Elixir processesneMega-
Camimagein approximately3 minutes,which meanghanthe SNe RTAS (this is the programthat get
prioritized transferfrom the summit) have accesgo fully processedmage,photometrically at within

1% asspeci edby Elixir, within only 10to 15mnaftertheimagewasacquiredat thetelescope.

Thereare currently 3 RTAS at CFHT: the Frenchand the CanadianSuperneae clusters,andthe
FrenchRGB RTAS which usesthe Very Wide suney data.

2.3.4 Providing Elixir datatothe CFHTLS community

In the courseof 2004, it appearedhat the optimal Elixir processedlata (using the masterdetrend-
ing framesfrom the observingrun), shouldbe deliveredas soonas possibleto CADC and opento

the CFHTLS community A maximumdelay of 20 days after the end of a run was setas a goal.
Elixir&D ADS have beenableto deliver the datawithin this delay over the pastsemesterexceptfor

a coupleof occurrencesvhereglitchesin the system{(CFHT and/orCADC) causeda distribution to be
missed.CFHT feelscon dentthatthis delaycanberespectedrom now on.

In orderto avoid the delivery andreal-timeprocessingeing affectedby a machinefailure (Elixir
clusteris composeaf 4 mainnodespnly oneseverefailurehappenedofar, in Nov. 2003),all machines
now have a duplicatenode. Swappingfrom a clustercon guration to anothercanbe accomplishedin a
matterof minutes.

2.3.5 Pushingthe limits of wide- eld photometry

MegaCamusesa Sloan Iter set: u*,g',r',i',z' (u* is differentfrom the Sloanu' asthe E2V detectors
usedin MegaCamhave a betternearUV response).This forcedusto usethe very bright sparsepho-
tometricstandardpublishedby Sloanin 2002(Smithetal., AJ). The scatterin the zeropointsnoticed
from observingrunto observingrun s largerthanonewould expectfrom the instrumentandthe site of
MaunaKea.The SNLSis by farthe mostdemandingprogramin termsof photometricaccurag andthe
Canadiamand Frenchteamshave put a lot of efforts in understandinghe limitations of the instrument
andcalibrationthatcausea scatterof +/— 2 to 3% onthe nal photometryof stacledframes(resultalso
con rmed by Terapix). SinceCFHT hadseta goal of a 1% photometryaccurag on the the Elixir pro-
cessedlata,thereis currentlyan effort led by the SNLSteamsandthe CFHT Elixir teamto tacklethis
issue.New observingstratgjiesarenow in placeduringeachQSOrun:

Defocus(slightly) theinstrumentwhenobservingorimary standards
Obsenethedeep elds with shortexposurego build tertiary standards
Acquisitionof the photometriagrid in medianseeingconditions
Review in minutedetailsof all the stepsthatcouldaffect photometry
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3 Realitiesof obsewing: why the CFHTLS datarate is slower than
expected

This sectionaimsatdescribinghefactorsresponsibléor the sloverthanexpecteddatarateof thesurwey
comparedo theinitial planwhichwasbasedn statistics§from previousyearsandperformanceaumbers
derivedfrom theinstrumentdesigndocumentsAs statedn the previoussection,someof the following
factorsarealsoresponsibldor the differencein time balancingbetweenthe threesurvey comparedo
theinitial goals(i.e. weatherandimagequality).

3.1 Weather

Bad weatheron MaunaKeais by far the rst causefor lack of efciency: eitherthe domeis closed
because¢heoutsideconditionsarevery bad(snaw, high humidity, highwind), or thesky is fully overcast
with cirrustoo thick (morethanl mag. attenuation}o allow any usefulscienceo be conductedpr the
seeings sobadthatno highly rankedscienti ¢ programcanbe executedseeinghigherthanl1.2” in the
r' band).

Herearethe statisticson thetime lostto weathersincethe of cial startof the CFHTLSwhichis ap-
proximatelytakenasthe beginning of the semeste2003B (actualof cial startwason May 30th2003).
Thesenumberscomefrom the QSO semestereportsavailable on the QSO web site at CFHT (these
numbersapplyonly for nightswhenMegaPrimewasontelescope).

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

However the winter nightsarelongerby 2.5 hoursthansummemights (10h45mnversus8h15mn)
andthebadweathettendsto dominaten thewinter of coursehencethelossin time is evenmoresevere
overall asthe surey wasde ned with a yearly night lengthaverageof 9h30mn. From thesestatistics,
let us considerthetotal numberof night lost to weathera yearto 60, andthan66% of thatbadweather
happensluringthe periodOctoberto Marchwhich hasanaveragenightlengthof 10h30mnandtherest
duringthe April-Septembeperiodwhich have anaveragdengthof 8h50mn.Thetotal numbersf hours
lostis actually60 0.66 10.5+ 60 0.34 8.8,which givesatotal of approximately600hours.Using
now theaveragenumberof hourspernightthroughoutheyear(9.5hours) thisis equivalentto 63 nights
of observingostto badweathemverayear Thetotal numberof QSOnightswason averagethesepast
threesemesterd 13,hencea moreaccuratenumberto quantify thefractionof time lost to weatherover
ayearis 28%((113 2)/63).

The bad seeingis alsoan importantfactor: of all the obsenationsobtainedwith MegaCamsince

rst light from theg' to thez' band,25% exhibit animagequality higherthan0.9 arcsec.the highest

acceptablémagequality for the CFHTLS.While the0.9to 1.2 arcsecimagequality domaincanstill be

usefulfor someQSOprogramsthis meanghatthe fraction of cleartime left afterthe badweatherhas

beenaccountedor is notfully usablefor the CFHTLS: only about80%or soof it sincethe DeepSNLS

canmake useof someof the degradedseeingperiods but only atthe very beginningandvery endof an
observingun.

Overall, theserecentweatherstatisticsshov thatMaunaKeasuffersfrom unusuabadweather:28%,
far morethanthe 20% at mostthat wasexpectedat the time the CFHTLS wasbeingde ned. And the
fourth semester2005A startedin Februaryis evenworsewith 75% of cumulatedossdueto very bad
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weatheraftertwo QSOobservinguns.

3.2 Technicalproblems

MegaPrime/MgaCams avery complex instrumentandthe rst semesteof operationwasrich in fail-
urestypical for a younginstrument. However, the numberof hourslost to technicalproblemshaven't
decreasedsquickly asthey shouldhave if they hadfollow thetypical law of aninstruments life. Some
partsof the instrument(particularlythe autofocusandthe wide- eld corrector)have requireda signif-
icantamountof sky engineeringime which accountgust the sameway asfailuresforbidding science
obsenrations.

Note thatall failureswerethoroughlyinvestigatecandaddressedh a way that shouldforbid them
from reoccurring.The mostsererefailurewasa vacuumproblemin the cryostatwhich causedhe rst
two weeksof the rst 2004AQSOrunto betotally lost (andthe restwaslostto theweather).

The following table, basedon the QSO semestereports,givesthe total numberof nightslost to
engineeringlustechnicalproblems:

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

On average,the fraction of time lost to engineeringand technicalproblemsis 13%. However,
MegaPrimehasprovento be very stableover the past6 months,and now that the image quality is-
sueof the wide- eld correctorhasbeenmostly addressedseebelow), a morerealisticnumberof 5%
shouldbe expectedor the comingsemesters.

Hencesofar, accumulatinghebadweatherconditions theengineeringandthetechnicalproblems,
thefractionof time lostis 41% (versushe“planned”25%).

3.3 Obsewing ef ciency

Outof theremainingtime availablefor observingpnehasto considetheinstrumentandtelescopever-
headsHereis alist of themostsigni cant overheadsluringa night, andthetypical total contrilkutionto
thetime budgetpernight.

Action Time per action Budgetper night Goal/Status

Exposure overhead 50sec 70 50=58mn 70 45=52mn

Guide star acquisition  30sec 20 30=10mn 2mn

Filter change 90sec 10 90=15mn Optimized(excludestandards)
Focus 400sec 8 400=53mn 0 secwith auto

Photometric standards 540sec 2 540=18mn 0 secwith tertiary standards
Domerotation n/a 10mn Reducedvith lessstandards

Currentdevelopmentsat CFHT arefocusedon the mostsigni cant overhead:the focusingof the
instrument. The autofocushasbeena very hard point with an erraticbehaior but now thattheimage
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quality hasbeengreatlyimproved on MegaPrime the guiding/focusprobesalsobene t from the very
signi cant improvementn imagequality attheedgeof the eld of view. CFHT expectstheautofocugo

beeasietto troubleshooandimplementatthis point. Theguidestaracquisitionis beingmadefastemwith

a changeof regime of the guideprobemotors:the guidestaracquisitionshouldbe 10to 15 timesfaster
asof April 2005.0n-goingwork in Elixir for reducingthe errorin the absolutgphotometriccalibration
couldleadto eventuallydropthe Sloanbright standardén favor of tertiary standard$ocatedin thefour

CFHTLSdeep elds (sincethey arethe mostvisited placesby CFHT throughoutheyear).

Currently thetotal numberof hourscomingfrom theinstrumentandtelescop@verheadss approxi-
mately2.7 hours(derivedfrom the previoustablewith the photometricstandardéncludedsincethey are
not consideredcienti c QSOobsenations).Thisrepresent28%of the averagdengthof anight. With
theimprovementdistedabove this numbershouldgo down to 14% (1.3 hours).

It is importantto recognizethe factthatthe QueuedServiceObsenationsmodeis not meantto pri-
marily optimizethe observingef ciency of thetelescopeit is meantprimarily to optimizethe scienti ¢
returnof the telescopéoy ensuringthatthe top ranked programsget executed(for semesteR004B,the
completionof A rankedprogramgeache®7%,and67%for B ranked programs)andthatthetime bal-
ancebetweerfundingagenciess respectedthisis achiezedwithin 1 to 2% at the endof the semester).
QSOwill neverbeasef cient asanobservingorogramwhich would integratewith long exposureon a
coupleof elds anightin asingle Iter. QSOhasto dealevery night with a large numberof exposures
of variouslengthson mary locationsacrosshe sky, andwith mary Iter changesThefollowing tables
shaw this clearly (theintegrationtime hereis openshuttertime):

Semester 03B 04A 04B
Total number of QSO nights 118 116 113
Total number of nights with light integration (opennight) 93 105 112
Total number of exposures 6323 5289 7879
Averagenumber of exposutesper opennight 68 50 70
Maximum openshutter time over a singlenight (hrs) 760 6.76 8.27
Averageopenshutter time over the number of opennights (hrs) 4.2 3.0 4.9
Total number of Iter changes 1392 1524 1795
Averagenumber of lter changesper opennight 14 14 16

It is interestingto take a look at the nightswhich achiesed the highestnumberof hoursintegrated
over a single night for thesethreesemestersaswell asan average(typical) QSO night for the 2004B
semeste(Nov. 17 2004):

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 Iter changes 32 22 13 32
Number of standardsobsewation (sets) 3 2 1 2

Not surprisingly the typical QSOnight of 2004Bhada lot of shortexposuresmary lter changes,
mary differentregionsof the sky obsened,whereashebestnightsof thethree rst semesteraresimply
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theopposite.

The time accountingdoneby QSO hasalwaysincluded40 secondger exposure,a time chaged
to the observingprograms:Pls areaskedto includethis exposureoverheadn their time requesto the
TACs (notethatit is underestimatedomparedo the real value of 50 secondsthis translateasan ap-
parentlower QSOef ciency, saya few percent). The openshuttertime plus the 40 secondsoverhead
perexposureis referredhereafterasthe “QSO integration” time. In the following table,the difference
betweerTotal hoursof QSQOintegration” and“Total hoursof QSOsciencentegration”is comingfrom
the photometricstandardsandthe snapshoprogramgreally bad observingconditionsusedanyway to
gatherdight).

Also, the canonicvalidationrateexpectedior MegaPrimewas90% (seesectionl.1for adescription
of the validation processandwhy it cant naturally never be equalto 100%), however the pastthree
semesterfiave hadmary periodsof unstableseeingandthe validationrate hasbeenaffectedby up to
10% (“Queuevalidationef ciency” in thenext table).

Addingthe badweatherthetime lostto engineering& technicalproblemsandtheinstrumentover
headgincludingthe photometricstandardsthetotalnumbeieft for light integration(openshuttertime)
overthe pastthreesemesterss: 9.5 0.61- 2.7= 3.1 hours,whichfor atypical night with about70 ex-
posuregaken andthe 84% validationef ciency over the pastthreesemesterggivesapproximately3.3
hoursof QSO validationtime per night, 50% off from the 6.5 hoursper night uponwhich the suney
strateyy hadbeenbuilt.

Semester 2003B 2004A 2004B Average
Total number of obsewing 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 QSO integration 464 373 640 492
Total hours of QSO scienceintegration 425 335 568 443
Total hours of QSO validated time 340 282 500 374
Queuevalidation ef ciency 80% 84% 88% 84%
AverageQSO validation (hours per night) 3.2 2.4 4.3 3.3

Onemustbeoptimisticfor thefutureasthe observingoverheadsindthetime lostto engineeringand
technicalproblemswill decreasea trendthatcanbe seenalreadyin the 2004B statistics.If all of the
itemslistedin the overheadableareaddresseithin the semesteP0O05A (humanresourcefiave been
affectedto the project), the semeste2005B could offer an extra 1.5 hoursper night. With a planned
technicalproblems& engineeringime decreasedo 5%, andstill consideringthe currentrate of bad
weather(28%),the openshuttertime pernight would thenbe 9.5 0.66- 1.3=5.0hours,which brings
a QSOvalidationtime of approximatelys.2 hoursper night (considering70 exposureger night, anda
90%validationrate).

If the weatherreturnsto the canonicvalue of 20% derived from the 1990s' MaunaKeaweather
statisticsandthe instrumentbehaes perfectlywith technicalproblemsrepresentindgessthan2% (the
maximumlevel setby CFHT's new standardgor instrumentsperation) the maximumlevel the QSO
validationcould reach(still considerings/0 exposureger night, anda 90% validationrate)is approxi-
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Figure5: lllustration of the dramaticimagequality improvementof the imagequality beforeandafterthe
ipping of lensL3. Top plot is the histogramof theimagequality over the eld of view, bottomplot is the
starellipticity mappingacrosshe eld of view. Plotsproducedoy Terapix.

mately6.2 hourspernight.

In conclusionwhile the semesteR0O05Awill still run atanexpectedpaceof QSOvalidationof ap-
proximately4.5to 5.0 hoursper night, anincreaseup to 5.2 hoursper night is accessibldor semester
2005Bevenwhenadoptingthe poorweatherstatisticsof the pasttwo years.Theinitial goalof 6.5hours
pernightis impossibleto reachif the currentweatherconditionson MaunaKeapersist. Thisis avery
importantpointfurtherdiscussedn the CFHTLS mid-termreview maindocument.

3.4 Image quality

Scienti ¢ useof MegaPrime/MgaCanstartedshortly aftertheof cial rst light in January2003,how-
ever theimagequality provedto be far from whatthe speci cationshadcalledfor. Over the following
months CFHT's staf corvergedonanoptimalcon gurationwhichwasjudgedadequatéy the CFHTLS
SteeringGroupto startintegratinglight on CFHTLS elds. Therewasa wish from the SteeringGroup
for the con guration to be kept stablefor long periodsof time, saya semesteor two, to allow proper
calibrationof the instrumentcharacteristicand potentialimpacton the sciencegoals. The CFHTLS
of cially startedon May 30th2003justasthewholeinstrumentpticalcon gurationwasfrozen.

Investigationon the poorimagequality deliveredby MegaPrimes wide- eld correctorprogressed
atamoderatgaceuntil the CFHT Users'Meetingheldin CampbelRiver (Canada)n May 2004,where
it wasmadeclearby the community(especiallythe SteeringGroup)thatthe opticalperformancesf the
instrumentvereimpedingseriouslythe CFHTLS,evenputtingit atrisk. A taskforcewasputtogetheiat
CFHT, leadingto the analysisof all the variousoptical partof theinstrumentandthetelescopdprimary
mirror), a very complec andrisky tasksinceall the optical elementsfrom thewide- eld correctorhad
to be dismantledagainandagainand put backtogetheras MegaPrimes on-sky schedulecould not be
perturbed.Nothing obvious shaved up throughoutall thesestudies thoughthe biggestandlargestlens
of thewide- eld correctorslowvly appeare@sthe mostserioussuspectL1).

It wasduring one of thosedismantling/remountingperation(usually taking placewithin a single
day, puttingavery high pressuren CFHT's engineersaandtechnicians}hatthe third lensof thewide-
eld corrector(L3) wasmountedback ipped upside-devn. L3 isindeedavery at lenswith little power
andwith mechanicamountsallowing thelensto be ipped, the mistale is understandablerhe “error”
wasnoticedastheimagequality on the MegaCamimagesspectacularlymproved! Figure5 showvsthe
differencebetweerthe normaloptical con guration (basedon the design,L3 is indeednot supposedo
be ipped, whatthe ipping did is correctsomeaberrationsauseddy thelensL1, a propermodelling
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of this effectin undegoingat CFHT). First, onecanseethatthe histogramof theimagequality is much
narrover: theimagequality acrosshewholemosaids alot moreuniform. Secondtheshapeof thePSF
is a lot betterwith the ellipticity alsoalmostuniform acrossthe whole eld of view. Only thetop left
andlower right cornersnow have imagequality beyondthe speci cations,this leaves94% of the eld
of view within speci cationsfor the sciencedriversidenti ed for MegaPrime/MgaCam.This con gu-
ration,in placesinceDecembeR004,hasprovenstableovertime andthe sameimprovements seenn
all bandsfrom u* to z'. Thefollowing tablegivestheimagequality (arcsechatthe centerof eachof the
36 CCDs(organizedin 4 rows of 9 chips)for the bestimageever obtainedat CFHT with MegaPrime,
shortlyafterL.3 was ipped:

0.54 049 048 0.49 047 046 046 0.49 0.54
049 050 049 047 046 046 045 0.44 0.45
0.51 053 054 050 047 047 046 0.46 0.49
053 054 054 053 050 048 048 0.54 0.65

Investigation®nthewide- eld correctorarecontinuingat CFHT, but ata slower pacesincethe new
optical con guration putsthe instrumentvery closefrom the designspeci cationsandallow all of the
plannedscienceo be done,especiallythe CFHTLS weak-lensinggomponent.

3.5 Image quality and time constraints

Dueto thetime constraintoonthe DeepSNLS andthe Very Wide componentsthe QSOteamhasoften
no choicebut to gatherafractionof thedataunderseeingconditionsworsethanwhatwasrequestedThe
inverseis alsotrue anddataare sometimegyatheredor the CFHTLS is muchbetterseeingconditions
thanrequestedin the end,thesetwo trendsbalancethemselesandthe averageimagequality over the
wholedatasetsitswithin theinitial speci cations.

4 CFHT sewicestailoredto inform the CFHTLS community

4.1 Global CFHTLS communication channels

The SteeringGroup (SG) is composef nine membergseeFigure 6) andbearsthe responsibilityof
conductingthe CFHTLS for the Canadianand Frenchcommunities. It is in consequencéhe central
nodeof all communicationsThe SGreportsto the SAC on asemestebasisthroughwritten documents.
The SGhasrecentlydecidedo alsosendreportsto the TACssincethey tendto programlargeprograms
in directcompetitionwith the CFHTLSwhich makesQSOschedulingvery complex (CFHT onits own
hasemittedsuchwishesto the TACs, alwaysunsuccessfullyhough).As statedearlier, a constancom-
municationchannelis openbetweerthe SG (the coordinatorsandthe QSOteamthroughoutthe year
The DataOversightGroup (DOG) is in chagein makingsureall the dataare properlyformattedand
communicatevith therelevantentitieswhena problemarises.

To this day, the CFHTLS communityis composedf morethan200 scientistsall with a clearat-
tachmento CanadiarandFrenchinstitutions.Communicationto thiscommunityby the SGis primarily
throughemail (seebelow), andregularworkshopsandmeetings.

Sinceit is importantto shav to the restof the world theadvanceson the CFHTLS, both CFHT and
Terapixhave a very openpolicy for accessingvww pagesfull of informationon the status(progress,
dataquality, etc...)of the surwey. Thisis today alongwith mary oral presentationgiventhroughouthe
year (50 talks relatedto the CFHTLS have beengivenin 2004, mostly by SG members)the principal
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The People & Communication channels
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Email, Teleconferences, Meetings

Figure6: Communicatiorchanneldor the CFHTLS

meanusedto createaninterestfor the CFHTLS asthetime of the worldwide 2006releaseapproaches.

4.2 CFHTLS mailing lists

The CFHTLS mailing lists arehostedandmanagedy CFHT. Whena scientistis interestedn joining
the CFHTLS,asubmissiorform is submittedto the CFHT Executive Directorwho, basedn the current
homeinstitution, grants,or not, the right to mail to, and receve from, the variousCFHTLS mailing
lists. This alsogivesaccesdo the CFHTLS mail archive at CFHT, andof courseaccesaswell to the
CFHTLSElIixir andTerapixdataproductat CADC (the CADC providesadifferentlogin andpassverd).

4.3 Main CFHTLS website

Whenthe CFHTLS of cially started,a new web site focusedon the statusand progressof the surwey
replacedthe previous web site which was focusedon the de nition of the surwey. All the important
informationhasof coursebeenportedto thenew CFHTLSwebsite,whichis recognizedatthe“of cial”
CFHTLS web site. The web site is maintainedby CFHT's SteeringGroup memberandis regularly
updatedwith thelatestnews. Thegoalis to keeptrackof all theeventsrelatedto the CFHTLS.

“www.cfht.hawaii.edu/Science/CFHTLS/”

4.4 CFHTLS Datawebsite

A differentwebsitekeepdrackof all theobsenationsobtainecby CFHT for the CFHTLS.It is basically
adatabase®pento everyone constantlykeptup to date.Statusof the obsenationcanbe browsedeither
asa whole sincethe beginning of the suney (andprovidesfor examplethe global statisticswhich are
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usedby the CFHTLS coordinatordo checkon the balancebetweerthe threesuneys), or on a hourly

basisduringanobservingrun (thisis especiallyusefulfor supportinghe RealTime AnalysisSystems).
To keepevery pieceof information presentedn this web site clear all parameterg&nd quantitiesare

describedn details.

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

4.5 MegaPrime/MegaCamweb site

Still basednthesamewebdesignto keepafamiliarlook&feel, the MegaPrime/MgaCansite presents
all thetechnicalinformationrelevantto the useof the databy a scientist.Its primaryfunctionis indeed
to educateon the processnvolvedin operatingthe instrument.to getacquaintedvith its propertieso
submita time proposal(exposuretime calculator etc...),alongwith a specialfocus on the datapre-
processingand calibrationby Elixir. Dueto the crucialimportanceof keepingtrack of the instrument
history (failures,changein properties,etc...) throughoutits life in regardsof its impacton the data,
all eventsthatarerelevantto the data(failure of anampli er, changein the optical con guration) are
recordedon thewebsite. This is of greatimportancefor the CFHTLS which timescaleapproacheghe
lifespanof theinstrument.

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

4.6 Scienti c meetings

Starting2004,the SteeringGroupmembershave also organizedyearly nationalmeetingsfor eachin-
dividual C&F community Also, this year CFHT is organizingin collaborationwith the IAP the rst
CFHTLS scienti ¢ meeting. It will be heldin May 2005in Paris at the IAP. The goalis to gatherto-
getherthe CanadiarandFrenchcommunitiedo offer themanopportunityto sharetheir experiencewith
the CFHTLSdataandtheir rst scienti ¢ analysis.

“www.cfht.hawaii.edu/LSWO05/”

5 Conclusion

The CFHTLS operationunderthe NOP at CFHT is a successtheinstrumentMegaPrime/MgaCamis
moreandreliable; QSO producegjuality datain abundanceandfollowing therequestedpeci cations,
especiallythetime constraintsElixir supportghe Real Time Analysissystemsproducegapidly qual-
ity datathatcanbe streamedkasilyinto the CADC archive wherethey madeavailableto the CFHTLS
community andthenstraightinto the Terapixstackingpipeline;DADS deliverspromptly all the CFHT
dataproductsto CADC: the Elixir processedmnages(FITS) andthe associate@ncillary elements.The
CFHTLS communitycanfollow all the advancemenbf the surwey, aswell asthe statusof the instru-
ment,on a daily or monthly basisby consultingweb siteshostedand maintainedat CFHT. Overall the
CFHTLShassetnew standardén the NOP chainwhich areadirectbene t to the standardPl programs.

However, MegaPrime/MgaCamis not yet sufciently efcient on the sky with overheadswvhich
arestill too high anddo not allow the gatheringof sciencedataat therateinitially expected.CFHT is
currentlyputting someeffort into this now thatthe previousmainissuehasbeenaddressedviegaPrime
now deliversexcellentimagequality acrosghefull MegaCameld of view.

More worrisome,the weatherconditionson MaunaKae over the pasttwo yearshave beenworse
thanusualandhave causedyreatdamage®n the observingstatistics.It is unlikely at this pointthatthe
initial predictedQSOvalidationrate of 6.5 hoursper night canever be achieved, but 5.5, or even 6.0,
hourspernightis within reachif the overheadsareeventuallyreduced.This lack of ef ciency (mostly
dueto theweather)hashada seriousmpacton the advancesof the CFHTLS which wasdesignedvith
a QSOvalidationrate of 6.5 hourspernight whereason averagethe rst threesemesterbave brought
only 3.3hourspernight.



