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Dear Vik,
I was most interested to read your proposal for ULTRACAM, which promises to be a very versatile
instrument in studying rapid time variability in a variety of astrophysical objects. As you are aware, SAAO
has been involved in time-resolved observational programs for sometime. More recently Darragh
O’Donoghue (formerly of the University of Cape Town) has developed the UCT CCD Camera, which
utilises a Wright Instruments Camera with a frame-transfer CCD (the active area is only 380 x 260
pixels). This modest sized device has been revolutionary at SAAO for studies of various time-varying
phenomena, including such diverse objects as non-radially oscillating stars and accreting binaries with
either white dwarf or black hole primaries. The instrument has been used on the SAAQ 1 .9-in, 1 .0-in
and 0.75-in telescopes and is becoming increasingly over-subscribed, particularly from external
proposers.

ULTRACAM offers a major advance over any (of the few) existing high-speed CCD instruments. The
CCD has demonstrated superior DOE in the blue and is much larger, while the dichroics provide for
simultaneous multi-waveband observations. These characteristics, combined with the high frame rates,
will ensure new and unique science opportunities. The possibility of using ULTRACAM at SAAQ is very
appealing, and I for one would be very keen in any collaborations using such an instrument. I know that
many of my colleagues would also be interested. I am also sure that any external, scientifically worthy,
proposal to use ULTRACAM would be fully supported at SAAO. Indeed SAAQ has had various user-
provided instruments allocated from time to time (the Durham Polarimeter being a recent example).

Furthermore, I see no potential logistical problems mounting ULTRACAM on the SAAO telescopes. In
the case of the 1.9 and 1 .0-in telescopes, the instrument would be mounted directly onto the standard
acquisitionlguider box, which has its own off-set guide CCD camera. In the case of the 1 .9-in it might
also be an advantage to mount ULTRACAM at the Newtonian focus, where the plate-scale is more suited
to CCD photometry.

I would also like to mention to possibilities of ULTRACAM’s use on SALT. Although primarily a
spectroscopic telescope, there will likely be some interest in imaging (a Fabry-Perot imager is planned)
and high-speed photometry. The Hobby Eberly Telescope, (SALT’s prototype) is commissioning a Low
Resolution Spectrograph, which also has an imaging capability. We expect that SALT will have a similar
instrument, perhaps with a rapid read-out CCD similar to ULTRACAM. Although the telescope has
severe restrictions in terms of it’s ‘viewing window’, it nevertheless offers some unique opportunities for
un-precedented high-time resolution studies of OPO phenomena, eclipses, milli- and micro-second
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variability, all with a 9.2-in diameter pupil! I am particularly interested in exploring whether ULTRACAM
could be an instrument mounted as an alternative to the currently planned standard acquisition camera
for SALT. Such an instrument would not likely become a work-horse facility instrument, being rather
specialised, but would be offered for specific time-critical observations from time to time. It might be the
case that the instrument would spend most of its time on SAAQ’s smaller telescopes and be available
on SALT only at certain times.

In conclusion I can see ULTRACAM having a high level of support in the SAAO community, either as a
‘visiting’ instrument and/or as the basis of a similar instrument acquired for SAAQ at sometime in the
future. I wish you all success in making ULTRACAM a reality and I hope that the proposal’s reviewers
grasp the importance such an instrument will have in the study of time-varying phenomena, a subject
currently undergoing a renaissance of sorts!

Yours sincerely,

Dr David A.H. Buckley
SALT Project Scientist
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March 2, 1999

Sheffield University
SH!I’FIELD
U.K FAX NO: 0944 114 2728079

Dear Dr Dhillon

Regarding your proposed high-speed OC~ camera ULTRACAM, we are very intarmated’ In the
possiblUties of Its use at SAAO. As you are aware, we male extensive usa of a high-speed Wright
Instrumants oamera, developed by Dr Dan’sgh O’Donoghue~ ULTRACAM promises a major
advance In high time resolutions studies, and I know that a number of astronomers at SAAO would
be Interested in collaborating with you In using it

in addition, SAAO hosts a number of visitor Instruments from time to time (e.g. the Durham
polaulmetor) from external applIcantswhose proposals are accepted. ULTRACAM could certainly
be allocated time at SAAO in elmilar circumstances when extemab time is awarded on the usual
basis of scientific ranking of the particular proposal.

Yours sincerely

Director

c.c. Dr David Buckiey
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Date: 1 March1999

Dear I

In rwpw~a.to your ~otsregarding the pose ibis future deployment ofUltraCamon theING
t.lwoep.e £ gen gos&~i that ~Q will support aousofthis insUurn.ntt~ ourtelescope.
iuida theiaualguideline.~r ~‘~uitei~!n,ui~wnen~

BoththeWilliam ~{ersche1TelescopeandtheIsaacNewtonTelescopewrreutly allow access
ofvisitor insuumgata,Fromthe documentationyousentI understandthat TJltraCamis largely
a stand-alonesysten~andthatyouwishto deploythis systemtirE ofall at the OE~RtL
NasinythfocusoftheWff~. Oncethe instnmentdevelopmentis funded.I canadviseyou to
establishcontactwith ourengineersandastronomerswell beforecomingouttoLaPalma.
engineeringandsafetyaspectscanthenbe addressed.You maywishto.takeadvantageofour
genericengineeringinsizvmentdesigndocument,which canbefoundontheWWW.

INGwill offer theusualengineeringandastronomysupportduringthe fuuire cornmiasiomng
and observingruns. Observing urn. will haveto be ippliedfor throughthe uaualpeerreview
p~ce.i. Timing ofacoessto the telescopewili dependon schedulingconmints.

I bolievethatTiliraCamfills an importantnichein the capabilityofcoinnion-userinstruments
at ING. I hopeyouwill besuccessfulin its developmentandlookforwardto seeingyour
wsirumentconictoLaPalma.

With kindregards,

RenaRutten

Director,NO
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Dr. V.5. Dhillon,
Departmentof Physics,
Universityof Sheffield,
SheffieldS3 7RH.

DearVik,

Wewouldwelcomeyour proposedUltracamimagingCCD instrumentas avisitor
instrumenton the Liverpool Telescope,for aperiodwhich we could agree,startingsometime
afterthe completionof our astronomicalcommissioning/sharedrisksobservingperiod,i.e. no
earlierthan March2001.Schedulingof Ultracamtimewithin this periodwould be subjectto
time allocationandschedulingconstraints,andwe wouldexpectthemajority of the time
allocatedon the instrumentto be allocatedby PATT. Ultracamcould go atthe Cassegrain
focusofthe LT, wheretherestrictionon the weight is that it mustweighno morethan400
kg, andif it is thisheavyits centreof massmustbe no morethan60 cm belowthemounting
plane.The out of balancemomentperpendicularto theopticalaxismustbe no morethan25
kg m. The spaceenvelopeavailableto visitor instrumentsis acylinder extending90 cm along
the opticalaxisbelowthe mountingplane,and 120 cm in diameter.The diameterofthe
mountingflangeon the A&G box is 85cm. The nominal focal planeis 75 mm belowthe
mountingplane.In addition to this, asmallamountof electronicsweighingno morethan 15
kg can be attachedto oneof the facesofthe octagonalA&G box.

Cablingavailableto visitor instrumentswill be: mainspower(230Volts, capacity10
amps),1 ObaseTEthernetconnection(controlLAN), anda numberof optical fibres.

Your groupwould haveto supportall useof Ultracam,or arrangeit with ING, andto
financeall costsadditionalto thenormal runningcostsof the LT (for examplethe costof
installationon andremovalfrom thetelescope,andcall out costsassociatedwith the
instrument).

Generation
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Telescopes

Yourssincerely,

D id Carter

Project Scientist: Dr 0 Carter MA PhD
New Generation Astronomical Telescopes, Byrom Street, Liverpool L3 3AF , UK
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23 AprIl1999

Vik DhIllon
Department of Physics & Astronomy
UnIversity of Sheffield
Sheffield 53 7RH
United Kingdom

Dear Vik,

I have read your grant proposal for ULTRACAM.

ULTRACAM Is clearly a timely and innovative instrument which promises to open up an
important new area of observational parameter space, namely that of high time
resolution.

The UK is particularly strong in precisely the areas of science which ULTRACAM is
targeting, and I would be very keen to see such an Instrument used at the AAT.

The design of ULTRACAM as a stand-alone, compact and lightweight instrument
makes It striaghtforward to support as a prIvate Instrument on the AAT at Cassegrain
Focus.

-N

Dr IiJ Doyle
Director

(2

Brian Boyle



Dr R.W. Wilson
CavendishAstrophysics

Dr V.S. Dhillon ~ UNIVERSITY OF
Departmentof PhysicsandAstronomy CAMBRIDGE
Universityof Sheffield
Hicks Building AstrophysicsGroup
HounsfieldRoad CavendishLaboratory
Sheffield
S3 7RH

27 April 1999

DearDr Dhillon

Applicationof Uhracamto NRM Imaging.

Wewrite to expressourvery greatinterestin yourproposalfor the Ultracamtriple-
beamCCD camera. Equippedwith suitable fore-optics,Ultracamwould provide
an excellent camerafor our non-redundantmask (NRM) interferometricimaging
observations.

NRM is a provenmethodwhich permitshigh angularresolutionimagingof stellar
surfacefeaturesandother compactsourcesat optical wavelengths.The method
routinely allows the diffraction limit of the telescopeto be achieved,a capability
that is beyondthe rangeof eventhe most advancedadaptiveoptical systemscur-
rentlyavailableat largeoptical telescopes.
The NRM techniquereliesupontheuseof detectorswith high time resolutionand
the bestpossiblequantumefficiency and noiseperformance,as well as high data
acquisitionrates. Ultracamrepresentsstate-of-the-arttechnologyin theserespects,
andwould be asignificantimprovementover tbedetectorsthat havebeenavailable
to uspreviously.

The ability to recordin threecolourssimultaneouslywould be anotherimportant
advantage. Since most scienceprogrammesfor NRM requireobservationsin a
rangeof colours, for exampleto measurestellardiametersasa function of wave-
length, the efficiencyof ourobservationswould be improvedby a factor of three.
Furthermore,simultaneousmulti-wavelengthobservationswill allow a morecom-
plete solution for the atmosphericphaseerrors in the NRM datareduction,thus
improving theSNRand dynamicrangeof the resultingmaps.

AstrophysicsGroup
CavendishLaboratory
MadingleyRoad
CambridgeCB3 OHE
U.K.

Telephone:(+44)-(O)1223-76646.3
Fax: (+44)-01223-766462
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The rapid dataprocessingcapabilityaffordedby Ultracamwould further increase
ourobservingefficiencyvia rapidreductionandinterpretationof resultsduring the
observations(eg. allowingusto quickly assesswhichtargetshadinterestingsurface
structureand wereworthy of furtherinvestigation).
For observationsat theWHT GHRIL focal station, the fore-opticsrequiredto al-
low Ultracamto beusedfor NRM imagingwould be relatively simpleand inexpen-
sive. Manyscienceprojectswould be possible,including investigationsof pulsation
and masslossfrom evolvedstars,andthenatureof surfacefeatureson supergiants.
Interferometricobservationswith monolithic telescopesarealso requiredto com-
plimentdatafrom dedicatedinterferometerssuchasCOAST or LOA, by providing
‘compact array’ observationsof (relatively) largescale structure,and for source
selection.
The portability of Ultracam is one of its mostimportantfeaturessinceit presents
the possibility of applying the optical NRM techniqueto an 8m telescopefor the
first time. Deployedon the GEMINI telescopesin NRM mode,Ultracamwould
permit the resolutionof structuresat the 10 milli-arcsecondlevel. Significantnew
insightswill inevitably result from the ability to resolvemuch greaterdetail on
thoseobjectsalreadystudiedwith 4-in telescopes,andto resolvemanynewtargets
of smallerangularsize.

Observationswith GEMINI would requirea morerobust fore-opticsunit for use
at the Cassegrainfocus, which would needto be the subjectof a separategrant
application.
In summary, the use of Ultracam for NRM imaging representsan exciting and
timely opportunityto pursueastrophysicalprogrammeswhich will exploit thefull
diffraction limited resolutionof both four and eight meterclasstelescopes.

Yours sincerely,

.~— Dr. RichardWilson

Dr. Chris Haniff


