The Commissioning of CAFE

The CAssegrain Fiber Ewironment

Nadine Manset CFHT

As peoplearestartingto know, CAFE providesa fiber feedfrom the
Cassgrainto the Coudefocusof the CFHT, replacingthe red mirror
train,andincreasingheversatilityof our high-resolutiorspectrograph
Geclo.

Lessthanayearafter CAFE wasinitially recevedat CFHT andtested
atthesummitof MaunaKeain Octoberl999(seeBulletin #41), CAFE
hasalreadybeenusedwith greatsuccessluringthelastGeclo run,in

July 2000, using a methin CCD, EEV1.

The final phases of testing

To getthere,CAFE wasfirst sentbackto Francesothatelectronicsand
softwarecould be finishedandmodifiedaccordingto suggestionand
ideasfrom both CFHT staf and our FrenchcolleaguesThe earlier
Octobertestsprovedto beanessentiapartof the commissioningro-
cess by allowing usto find problemsandpossiblesourceof failure,
differentsolutions,andmakingthe Frenchstaf familiar with the con-
ditions of operationsat CFHT (temperaturehumidity, maintenance,
noise resourcesharedvith otherinstrumentsetc.).After thosemod-
ifications,andwhile still in France CAFE wasextensvely testedone
last time using scripts before being shippediago Havaii.

In May 2000,CAFE wasrecevedin Hawaii andsentto thesummitfor
extensve andthoroughtestingof theunititself andall of its sparecom-
ponents (cards, cables, optical fipmechanical component).

In JuneandJuly, testsperformedduringthe day andduringengineer-
ing nightsallowedusto install CAFE atthetelescopédor thefirst time,
alignit with thetelescopendspectrographyseit onthesky andchar-
acterize it.
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Some characteristics of CAFE/Gec&

Firstlight of CAFE occurredn theearlyeveningof June21,2000,0n
a bright starafter numerous setup and alignment operations.

CAFE usesthe LLLTV “field view” camerapreviously usedwith
Geclo. Thecircular field of view of 40 arcseds smallerthanbefore,
but it wasfoundto be sufficient. The positionof the hotspot(the posi-
tion onthe TV screerto put a starsothatthe countsaremaximumat
theExposureMeter, andthusin thespectrographasbeendetermined
andfoundto beindependenotf telescopgosition.In additionto field
acquisition this camerds usedfor guiding,andanappropriateroce-
dure for guiding has been found.

Alignment procedureswvere doneto align CAFE with the telescope
pupil andthe imageslicer with the gratings.Flexure testswere also
performed and no fkeire problem was detected.

Theroutefoundfor the opticalfibers,from the Cassgrainbonnetteo
the 3rd floor slit room hasprovento be safefor the fibers,at all tele-
scope positions.

The Geclo sessiorwasmodifiedby the CFHT staf to includethefew

modificationsintroducedby CAFE. After thoroughtestingandexten-
sive usein real scientific conditions,the sessionis now operational,
efficient and usefriendly.

More importantly two extensie seriesof measurementsere con-
ductedto verify the quality of the datacoming out of CAFE/Geclo
(modal noise tests) and measureCAFE’s performance(throughput
measurements).

Modal noise tests

The so-calledmodal noise problemhasbeenknown for yearsin the
communicationsvorld. Briefly, the propagtion of differentmodesin
an multimodeoptical fiber whoseshapeor positioningchangeswith
time will degradethe S/N ratio of the outputsignal. Somelaboratory
testssuggestadegradatiorthatcouldbeashighasafactorof 2 to 4 for
high-resolutionfiber-fed spectrographdike Geclo (for moredetails,
seefor exampleBaudrancetal. 1998,“Use andDevelopmentbof Fiber
Optics on the VLT” in Opticsin Astronomy Ill, ASP Conference
SeriesVol. 152, 32). Testswere performedon CAFE usingflat field
exposuregaken at differenttelescopepositions.Although thesetests
shavedapossiblyslight, but significantdegradationupto 30%)of the
S/N ratios,they could not reproducethe factorof 2-4 in degradation
seerin laboratonyjtests Nonethelessndagainfollowing theresultsof
laboratoryteststhe CFHT staf cameupveryquickly andonveryshort
noticewith an elegant, simple andfunctional“fiber agitator” (which
agitategheopticalfiberwith anamplitudeof 1 mmandafrequeng of
30Hz), to preventmodalnoiseandthe S/N degradatiorassociateavith
it.

Throughput measuements

Thanksto photometricsky conditionsduring someof the engineering
nights, it waspossibleto measurehethroughpubf CAFE+ EEV1and
comparesomeof the measurementsith previousonestakenwith the
mirror train. Initially, we found out afew morephotons(0-20%more)
in theblue (450-620nmYhanwith the Coudetrain + EEV2, but fewer
(upto 20%less)in thered (620-780nm)However, testsperformedn
Septembernd using the flat field lamp with the spareoptical fiber
shaved 25% more flux thanwith the fiber that had beenusedso far.
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Thereforewith thesparefiber, thethroughpufor CAFE+ EEV1could
possibly be equal or abe the throughput for the train + EEV2.

UV transmission of CAFE

In Septemberan additionalengineeringnight wasusedwith Geclo’s
UV optics(collimator andcamera)o check CAFE’s transmissiorin
theUV, below 400nm,out of thenormaloperating-angeof theoptical
fibers.It wasfoundthat CAFE will still transmitlight down to 313nm,
althoughatalevel toolow to beof ary use At 313nmthereare4 times
lessphotonscomparedo the UV mirror train, but thisis mostlydueto
theknown poorUV transmissiomf theopticalfibers.At 404.7nmand
with theUV optics,thereis alossof about50%,comparedo thetrain
andRedoptics.CAFE might be analternatve to usingthe UV mirror
train, which hasnot beenusedin yearsbecausehe numberof nights
requestedvith theUV train couldnotjustify thetime andeffort putby
CFHT staf for its setup and alignment.

CAFE and science

After all the hardwork provided by the Geclo teamin JuneandJuly,

it wasdecidedo useCAFE for theGeclo July2000runs.Duringthose
4 runs,CAFE hasworkedflawlessly both mechanicallyandelectron-
ically; thesoftwarecloselyresemblesheoneusedwith the Coudemir-

ror train, and obsenrersfelt rapidly comfortableusing CAFE. During

thosecommissioninguns,very goodandexcellentscientificdatawere
obtainedandtherewasno signof modalnoiseproblemsin fact,spec-
tra with unprecedente®/N ratios (well in excessof 3000!) were
obtainedon bright starsduring one of the runs.Flat fielding seemgo

be considerably better than iae/with the mirror train.

Althoughafew morethings(mostlycosmeticheedto bedone CAFE
has preen to be a great success. All this is googsfor Geck.

Finally, it isinterestingo notethatsincethe CAFE unitis permanently
installedon the telescopeit canbe usedwheneer the telescopes in
its /8 configuration(if the detectoris keptcold). For example,if the
seeings sobadasto preventimagingatthe Cassgrainf/8 focus,spec-
troscopy could possibly be carried out. Furthermore some projects
couldbenefitfrom arapidswitchbetweerAOB andCAFE, whichonly
takes a few minutes,the time requiredto move the central mirror
located in the bonnette.

WIRCAM

Thierry Forveille- CFHT

With MEGACAM now firmly on its rails for first light in early 2002,
attentionwithin CFHT now increasinglyturns towards offering our
userdts obviouscomplementawide-fieldnearIR mosaic. Thescien-
tific applicationdor thisinstrumentaretoo numerougo enumeratén

the spaceavailable here, but centeraround objectswhose spectral
enenpy distribution peaksbeyond the CCD sensitvity window, either
intrinsically (i.e. cool objects) or becausé hasbeenreddenedby dust
or by a cosmologicredshift. Suchprogramsinclude, amongstmary

othersall applicationsof photometriaedshifts(whichbeyondz=1are
poorly constrainedrom UBVRI alone) searctor veryhigh(z>7)red-
shift objects studiesof darkmattercandidate# ourgalacticspheroid,
anddiagnostic®f thestarformationprocessln fact,thedifficulty (and

cost) of producinglarge format nearIR detectords the only reason
why therearent severallarge arraysalreadyin usearoundthe world.
The availability of the 2K x 2K Hawaii2 array from Rockwell now
malkes them a real possibility

To betteridentify the detailedtechnicalboundaryconditionsfor a
wide-field nearIR imageron our telescopeCFHT contractedKlaus
Hodapp (IfA Hilo) to carry out a conceptualdesignstudy Klaus’

design,while by no meansfinal at this stage,is rather detailed. It

clearly determineghat the instrumentis feasiblewithin the contem-
platedbudget,andestablishesarrav rangesof optimalvaluesfor the
mainparametersf interesto usersA ratherfirm conclusioris thatthe
final designshouldstick to a 4K x 4K focal plane,aswider mosaics
(besidegheir financialimplications...)would run into detectoravail-

ability problems,aswell as overfill our 30" unvignettedCassgrain

field of view (the chipsarenot buttable,sothefield of view hasgaps).
The studyincludesopticaldesigngor both0.25” (field equivalentto a
17’ square)and 0.30” (equialentto a 20.5’ square).The tolerance
analysisdemonstratethatthe 0.25” plateis a very safedesign,while

the 0.30” scalewould needtightly specifiedoptical componentgo

avoid degradedmagequality. The largerplatescalealsostretcheghe

massandtorquelimitationsfor anF/8 instrumentWIRCAM'’ s plates-
caleis thereforeunlikely to significantlyexceed0.25”, a valuewhich

alsoprovidesadequatesamplingof our excellentnearIR seeingdisk

undermost circumstancesBuilding upon characteristicof MEGA-

CAM, thedesignincludesafasttip-tilt andautomatidocuscorrection,
ensuringhattheinstrumenwill take advantageof theexcellentnatural
seeing at CFHT

Work atpresentoncentratesn assemblingundingfor this expensve
intrument,andidentifying the institutesin the threeagencieghatare
interestedn taking responsabilityfor major subsystemsf theinstru-
ment.We now feelthatthiseffort is ontheright track(asubstantiapart
of theinstruments budgethasbeensecured)andcloseto converging.
We have high hopesthatthe next issueof the Bulletin will announce
the formal kicloff of the WIRCAM project!

Making a Better Shutter
Jeff Ward & Wiley Knight- CFHT

ABSTRACT. Over asix yearperiodseveralexposurecontrol shutters
andshutterlik e deviceshave beenbuilt by modifying existing products
or custommachiningin house.With eachnew shutterproject, experi-

encefrom the previousshutterdesignenhancedevelopment.Thishas
resultedin the latestshutter a magneticlatching, springless, low

power , sensedxposure shutter to be used for CFHRI

INTRODUCTION

Oneof themostimportantdevicesusedfor astronomyis aninstrument
shutterto controlexposuretimes. Althoughshuttersareconsideredo

besimpledevices finding areliableunit complyingwith aperturesize,
speedpower dissipationand open/closesensings difficult. Over the
yearswe have foundit necessaryo improve our stockof variousven-
dor suppliedshutters. This paperwill describethe evolutionarypro-

cessof building upon experienceas each new shutter application
presented itself.
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