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GTC AND THE UNAM ASTR ONOMY

J. A. LopeZ

RESUMEN

Seesperaque GTC inicie obsenacionesen el 2006. Esta cortribuci on examina el impacto que para el Instituto
de Astronom a dela UNAM (IAUNAM) ha tenido hasta ahora su participacion de socio con el Gran Telescopio

Canario (GTC).

ABSTRACT

It is expectedthat GTC will start obsenation in 2006. This cortribution examinesthe impact that participating
aspartners with the Gran TelescopioCanario (GTC) hashad sofar on the Institute of Astronomy of the UNAM

(IAUNAM).
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1. INTR ODUCTION

The IAUNAM manteins strong astronomy re-
seard lines and a vigorous postgraduate program.
The IAUNAM hasalsodecisively contributed to the
developmen of other astronomy departmerts and in-
stitutes in Mexico. In order to expand its researh
programs, the IAUNAM had been seekingways to
participate as partner in a large classtelescoge. An
attractiv e opportunity aroused with the advert of
the Gran Telescopiode Canarias. It was only nat-
ural that when deciding on the participation of the
IAUNAM in GTC more than oneopinion was heard.
The IAUNAM joined originally GTC mainly to pro-
vide its community of researtiers and postgraduate
students with accessto a large telescope. The be-
ginning of operations of GTC has been delayed for
a number of reasons. It is now expected that GTC
will start operations in 2006. When this happens,
GTC shall provide IAUNAM astronomersand grad-
uate students the opportunity of using the largest
singleground basedtelescoge in the world and state-
of-the-art instrumentation. However, it is now clear
that this partnership will not only mean accessto
a world classobsenational tool but it will also pro-
mote academicrelations and mobility of visiting re-
searhers and students among the GTC partners,
namely, Spain, Florida and Mexico. In addition, it
has provided the opportunity for technical and sci-
ence groups of IAUNAM to participate in the de-
sign, fabrication and assenbly of instrumentation for
GTC. The presen contribution briey reviews,from
a personalperspective, the impact that for the IAU-
NAM has had sofar, before rst light, its participa-
tion in GTC .

linstituto de Astronom a, UNAM, Ensenada, Mexico.
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Fig. 1. The Commissioning Camera built by IAUNAM,
stored at the GTC building in the Observatorio del
Roque de los Muchachos, La Palma, ready to start rst-
light operations.

2. BEFORE DAY ONE

It is expectedthat GTC will have rst-ligh t by
the third quarter of 2005. By st-ligh t the telescope
and assaiated cortrol systemsshould be fully as-
senbled and under commissioning tests. Likewise,
ne-tuning and calibration of the rst instruments
to operate with GTC will be performed right after
rst-ligh t. GTC will reach day one, ocial start of
observing programs, a few months later, in 2006.
Clearly, we are not waiting to sharein the excite-
ment of participating in GTC until the telescoge is
ready to operate scienceprograms, after day one.
IAUNAM sta hasbeenparticipating in projects re-
lated to GTC in the yearsleadingto day onein two
basic fronts: technology and sciencegroups.
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Fig. 2. A view of the support baseand azimuthal struc-
tures and one of the Nasmyth platforms of GTC.

2.1 Technolayy projects

IAUNAM hasdirectly participated in the dewel-
opmert of two rst generationinstruments for GTC,
namely: the Commissioning Cameraand OSIRIS.

The Commissioning Camera was designed and
built by IAUNAM in collaboration with CIDESI, an
engineeringand designcerter in Queretaro, Mexico,
(seeFigure 1). It hasbeendeliveredto GTC ful ll-
ing all speci cations and becomingthe rst genera-
tion instrument already in situ at GTC. This project
took IAUNAM to a closeand fruitful working rela-
tionship with CIDESI, with superb quality cortrol
standards. The ComCam experiencehas beena no-
table example of how basic scienceand Universities
can successfullycollaborate with high quality engi-
neering local rms. These are important activities
for UNAM.

OSIRIS is scheduled as one of the day one in-
struments for GTC. Its designincorporates a pow-
erful camerawith tuneable Iters and low and inter-
mediate spectral resolution capabilities. IAUNAM
has participated in its optical and medanical de-
sign and fabrication of some parts. Both of these
projects, the Commissioning Camera and OSIRIS,

Fig. 3. A view of the GTC dome with the supporting
cell of the primary mirror in the foreground, soon to be
integrated in the telescope structure.

with their respective delivery dead-lines and high
technical speci cations, have modi ed the programs,
priorities, rhythm and work standards of a substan-
tial part of the instrumentation group at IAUNAM.

For the secondgeneration instruments of GTC,
the IAUNAM is currently participating with the Uni-
versity of Florida and the Instituto de Astrof sicade
Canariasin a collaborativ e proposalto build FRID A,
a near infrared cameraand integral eld unit with
spatially resolved spectroscopy. FRID A is designed
to operate with diraction limited optics and will
be the rst scienceinstrument to be coupledto the
adaptive optics systemof GTC. The rst ideasthat
lead to the concept of FRIDA emergedon one of
the parallel workshop about adaptive optics. These
have becomestudied in more depth at a later meet-
ing in the GTC o ce in La Lagunaamongthe GTC
partners. A joint concept design proposalis now in
preparation. In the caseof IAUNAM, FRID A will in-
herit much of the experienceof the instrumentation
group that participated in the Commissioning Ca-
mera. A stronger, more experiencedand better orga-
nized technical and managemenm group is the result
of the previous participations in the GTC projects.

Works are proceedingat a fast pacenow at GTC
(Figs. 2 & 3) and the approading rst-ligh t date
will bring the instrumentation and sciencegroups
to hectic completions of their dead-linesand strate-
gic scienceprograms. Somegroups at IAUNAM are
aware of this fact and have started preparing science
casego compete for our shareof the time. Researt
students are gradually becomingalso involved. Ob-
serving proposalsfor a 10 m-classtelescope need a
di erent approac and preparation.
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Fig. 4. A view of the Observatorio Astronomico Nacional in San Pedro Martir. All facilities at the OAN have been

built and are maintained by the IAUNAM.

2.2. Sciene programs

A number of astronomers from IAUNAM have
becomeinvolved or interested in the science pro-
gramsthat are being developed for the rst and se-
cond generationinstruments of GTC. As it happens
with the other GTC partners, the larger involvemernt
from researtiersand studerts is expectedwhenGTC
is in full operation. However, already se\eral groups
at the IAUNAM are anticipating the new possibili-
ties that will bring GTC for their researd areas.

The participation of IAUNAM astronomers in
sciencegroups related to GTC are distributed in
the following elds: Stellar populations in early-type
galaxies and star formation history. The erviron-
mernt of radio loud and quite quasarsat large z (3 - 4).
Environment ewlution of the early universe. Seard
for proto-galaxiesat z 4 - 6 by gravitational lens
ampli cation. Physical properties of galaxy clusters
acting aslens. The nature and characteristics of the
di used ionized gasin galaxiesand its variation with
galaxy morphology. The nature of the very extended
emissionline regions asseiated with active galactic
nuclei. Survey of extra galactic planetary nebulae
compiling abundancesand ionization structure infor-
mation; nebular properties with di erent stellar pop-
ulations. Star formation history and chemical evo-
lution of galaxies. Physical processesn circumstel-
lar and circumnuclear ervironments at high spatial
resolution, accretion disks, colliding winds and colli-
mated ou ows. Physicsof the ISM and star forming
regions.

The science and technical cortributions from
IAUNAM sta in this workshop are good examples
of the interests and participations mertioned in the
previous paragraphs. Therefore, it is clear that the
anticipation of GTC in the UNAM community has
already had an impact on local scienceand instru-
mentation programs, even before receiving a single
photon from GTC.

2.3. Postgraduate students

The postgraduate program in Astronomy in-
cludes students from the three UNAM astronomy
certers, namely, Mexico city, Ensenadaand Morelia.
This year thirty six students are registered in the
MSc programsand 21 studerts in PhD programs, for
a total of 57. GTC will be a tremendous opportu-
nity for them, howewer it is understandablethat only
very few of them at this stageare related, mostly in-
directly, with GTC. Nevertheless,this situation must
changein the near future, when GTC is operating.
One of the best pay-backs we will have from our par-
ticipation in GTC is the opportunit y that it will pro-
vide to the new generationsof Mexican astronomers.
GTC should allow studerts to upgrade their thesis
and resear® programs to compete at a world-class
level. This is an excellert opportunity for the next
generation of Mexican astronomy to catch-up with
large-classtelescope astronomy. It should also sene
to prepare more young astronomersto participate in
the future developmerts of our obsenatory in San
Pedro Martir (Fig. 4 & 5).
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Fig. 5. A view of the 2.1m telescope at SanPedro Martir.

3. AFTER DAY ONE

| thought appropriate for this secondGTC work-
shop to ewvaluate our participation, as IAUNAM, in
GTC. The facts shav that even beforearriving to

day one, before any photon has been delivered and
consequetly before any real science has actually
beendoneyet with the telescope, the participation in
this project has already proven fruitful for the IAU-
NAM. Of coursewe all want those photons as soon
as possibleand we want to be able to get our sci-
enceprograms going. Day one is coming and when
that happens, similar reviews to this one will have
the scienceresults for evaluation in the forthcoming
GTC workshops.
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