VIRUS Instrument Collimator Assembly
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Abstract

The Visual IntegralField Replicable Unit Spectrograph
(VIRUS) instrumentis a baselinearray of 150 identical fiber
fed optical spectrographsglesignedo supportobservationgor
the HobbyEberly Telescope Dark Energy Experiment
(HETDEX). 130 VIRUS collimator subassemblieBave been
assembledh a productionline andarenow complete Herewe
review the design choices and assemblypracticesused to
producea suite of identicallow-costspectrographs a timely
fashionusingprimarily unskilledlabor.
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Introduction

The Hobby-Eberly TelescopeDark EnergyExperiment(HETDEX) is a project
designedto probe the nature of Dark Energy using the HET telescope
HETDEX consistsof three main parts a major telescopeupgradeincluding

replacingthe top end of the telescopeto allow for a larger focal plane,the

construction of the Visual IntegralField Replicable Unit Spectrograph
(VIRUS) instrumentandthe executionof alargeareablind surveyfor Lyman

alphaemitting galaxiesat redshiftsz<3.5. The VIRUS instrumentis composed
of threesubassembliesheintegralfield unit (IFU) fiber bundlethatcarriesthe

light from the focal plane of the telescopeto the instrument the collimator

assembliesdescribednere,,that form the body of the spectrographand the

camerathat focusesthe dispersedlight onto the detector The VIRUS

Instrument is currently nearing the end of the construction phase, with

production of IFU units and cameraswell underway The 130 collimator

assemblieslescribecherearenow completelyassemble@ndaligned

»

The VIRUS spectrograplpairs
will be mounted inside two
climatecontrolled enclosures
located on either side of the
telescope
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The VIRUS Collimators

To facilitate the assemblyline-style productionof this unique instrument,the
opticalandmechanicatesignsof VIRUS havebeencarefully studiedto make
the instrumentboth affordable and able to be constructedin a reasonable
amount of time. These studiesrepresenteda significant amount of time
Invested early in the project For the collimator assembly construction
describedere,this early effort hasnow paid off andresultedin a uniquesetof
Instruments that were completed efficiently using primarily unskilled
(undergraduatstudentwvorker)labor.
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Left: Sectionview drawing of a pair of VIRUS spectrographs Right One
completecollimatorwith all opticsinstalled Additional completedcollimators
(with their protectivecoversinstalled)maybe seenn thebackground
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Optical and M echanical Subassemblies

Installationfixture usedto install the folding flat into the headplate Two pairs
of mirrors areinstalledinto two headplatesin onesetup Thefold mirrorsare
precisely positionedwith respectto the headplatesusing a Faro coordinate
measuringmachine (CMM) arm having a measurementccuracy of ~25
micronsandare held in placewith metal shimswhile RTV is appliedaround
theedgesof themirror.

Collimator mirrorsareinstalled
In the instrument using an
Invar mounting puck that is
bonded to the back of the
mirror. The puck is precisely
located with respect to the
edgesof the mirror using an
alignmentfixture.

VPH gratingsare optically alignedin their cell during installationusinga laser
(left). Internal baffles of the grating housingsare installed using a fixture
(right). Thegratingcell is laterinstalledontop of thehousing

Collimator subassembliesvere pre-assembledand stored before the final

collimator assembly Shownhereare the baseplates(left) and side, top, and
bottom plates(right). Each of thesecomponentdhas multiple alignmentand
attachmenteaturego facilitate the final assembly Collimator mountingplates
with attachednvar meteringrodscanbe seenonthetop rackof thecarts
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Final Collimator Assembly

Collimatorswere completedin batchesof 10-15 at atime. This numberwas
primarily setby the sizeof the assemblybench Eachsetof 10-15 collimators
wereassembledvera 2-3 weekperiod

In the end, the final mating of collimator subassembliesnto a complete
collimator unit was accomplishedelatively quickly, with the final thirty pairs
of collimatorsbeingassembledh just overtwo weeksin Decembe013 The
recordassemblytime of fifteen minutesto completeone pair of collimatorsis
sharedby theteamof NagasawandL.i.

Oncethe final collimator assemblyis completeno further optical alignmentis

requiredat this stage The completedcollimatorsarefitted with a plasticcover
that remainswith the collimators once installed on the telescope protected
from dustwith plasticwrap,andfinally packagedandshippedio UT-Austin for

Integrationwith theVIRUS camerasandfinal opticalalignment

Conclusions

The VIRUS collimator assemblyprocesss completefor 130 collimators (65
pairs) Important considerationsthroughout the design and construction
processncludedan optical designwith relatively loose alignmenttolerances,
thoughtful vendor selection and management, careful prototyping of
componentsfollowed by redesignwhen necessaryprecision alignment of
opticalcomponentsvithin cellsthatcanberigidly mountedat preciselocations
within the instrument preliminarysubassemblgonstructiorthat enabledrapid
collimator unit completion,and careful attentionto quality control throughout
the entire process Although the VIRUS spectrographscomprise a
challenginglylarge instrumentunlike any previously producedin astronomy,
theseconsiderationgesultedin a suite of VIRUS collimatorsthat have been
completedn a costeffectiveandtimely manner
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