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This report covers a two year period 1 January 1994 -
December 1995.

1. INTRODUCTION
The Instituto de Astronomı´ a is responsible for conductin

research in Astronomy and Astrophysics at the Universi
Nacional Autónoma de Me´xico ~UNAM !, for operating the
Observatorio Astrono´mico Nacional ~OAN!, and for the
graduate program in Astronomy in collaboration with t
Facultad de Ciencias at UNAM. The areas of research c
ered are divided into Stellar Astronomy, Interstellar Mediu
Galactic and Extragalactic Astronomy, Cosmology and G
eral Relativity, and Astronomical Instrumentation.

2. PERSONNEL
Permanent research staff members are: Aguilar, L., Al

Ch., Alvarez, M., Arellano, A., Arthur, S.J., Bisiacchi, G.F
Bohigas, J., Canto´, J., Carrasco, L., Carrillo, R., Chavarrı´ a,
C., Colı́n, P., Colome´, C., Costero, R., Cruz-Gonza´lez, I.,
Curiel, S., Dultzin-Hacyan, D., Echevarrı´a, J., Escalante, V.
Fierro, J., Firmani, C., Franco, J., Galindo, J., Garc´a-
Barreto, J.A., Go´mez, Y., Gonza´lez, J.J., Henney, W., Her
rera, M.A., Koenigsberger, G.~Director!, Kurtz, S.,
Lawrence, S., Levine, S., Lizano, S.., Lo´pez, J.A., Martos,
M.A., Moreno, E., Moreno, M.A., Page, D., Peimbert, M
Peña, M., Peña, J.H., Peniche, R., Piccinelli, G., Pishmis
P., Poveda, A., Raga, A., Recillas, E., Reyes, M., Rodrı´guez,
L.F., Rosado, M., Ruelas, A., Salas, L., Sarmiento,
Schuster, W., Serrano, A., Tapia, M., Torres, S., Tovm
sian, G., Va´zquez, E., Voitsekhovitch, V.

Technical staff members are: Angeles, F., Bernal,
Chapa, O., Cobos, F., Co´rdova, A., Espejo, C., Flores, J.D
Garcı́a, B., Garcı´a, V., Garcı´a, J.G., Garfias, F., Gonza´lez, S.,
González-Bedolla, S., Gutie´rrez, L., Guzma´n, C., Harris,
N.O., Herna´ndez, B., Iriarte, A., Jime´nez, M.E., Langarica,
R., Lara, E., Lara, G., Lazo, F., Lo´pez, E., Luna, E., Maciel
A., Martı́nez, L., Mata, V., Monroy, S., Montalvo, F
Murillo, M., Ochoa, J.L., Orozco, B., Orozco, J.L., Pal
mares, J., Pani, A., Parrao, L., Quintero, A., Ruiz, E., Sa´enz,
E., Sánchez, B., Sevilla, M., Sierra, G., Sohn, E., Sotelo,
Themsel, E., Tinoco, S., Toledo, F., Va´ldez, J., Velasco, R.
Yustis, J.C., Zavala, G., Zazueta, S.

Postdoctoral fellows: Carigi, L., Carpintero, D., De D
ego, J.A., Ferna´ndez, M., Garcı´a-Segura, G., Gueorguiev, L
Kingsburgh, R., O’Donnell, J., Orlov, V.

Graduate Students: Ambrocio, P., Arias, L., Arrieta, A
Avila, V., Ayala, S., Ballesteros, J., Benı´tez, M., Benı´tez, E.,
Carrillo, R., Contreras, M.E., Cruz, F., Cue´llar, G.,
D’Alessio, P., Dı´az, R.I., Espresate, J., Garcı´a, J.L., Gonza´-
lez, D., Herna´ndez, H.M., Labrandero, M.J., Lebro´n, M., Lu-
ridiana, V., Medina, S., Mun˜oz, G., Noriega, J.H., Olguin
L., Orozco, M.J., Osorio, M., Pichardo, B., Rojas, A., Ro
E., Santillán, A., Segura, A., Valenzuela, O., Va´zquez, G.
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3. RESEARCH FACILITIES
The Instituto de Astronomı´a has research facilities in

Mexico City; Ensenada, Baja California; and Morelia, M
choacan. It operates observatories in San Pedro M´rtir
~SPM!, Baja California~2.1m, 1.5m, and 0.84m telescopes!,
and Tonantzintla, Puebla~1.0m telescope!. Instrumentation
includes: REOSC Echelle and B & Ch spectrographs; IR
camera and spectrometer system~CAMILA !; Scanning
Fabry-Perot interferometer~PUMA!; IR ~K, L, M,!,
Strömgren ~ubvy and Hb), and double photometers; and
variety of CCD detectors ranging in size from 512 x 512
2024 x 2024 pixels. Computing facilities include UNIX
workstations and access to UNAM’s CRAY YMP/432 s
percomputer. Satellite 64kbps links connect Ensenada
SPM to Mexico City. In support of instrumentation develo
ment there are optics, mechanics and electronics laborato
in both Mexico City and Ensenada, and mechanics and e
tronics shops in SPM.

4. RESEARCH PROGRAMS
Star Formation and Stellar Astronomy, Interstellar M

dium, Galactic Astronomy, Extragalactic Astronomy, a
Astronomical Instrumentational Development.

5. INSTRUMENTATION AND LARGE TELESCOPE
PROJECTS

The construction of a Scanning Fabry-Perot interfero
eter was successfully completed. The optical design allow
field coverage of 10 arcmin, a spectral coverage from 350
8000 Å with a free spectral range of 19.68 Å, and a reso
tion of 0.41 Å at Ha. The design allows it to be coupled t
a photon counting device as well as to a large format CC
The control system is based on a PC-compatible comp
which is responsible for controlling the~Queensgate! etalon
and the instrument.

In collaboration with U. Massachusetts at Amherst, t
construction of an IR camera/spectrograph~CAMILA ! was
concluded. It is based on a NICMOS 3 Hg Cd Te detec
developed by Rockwell with a spectral range of 1-2.5mm.
The initial configuration of the system consists of the follo
ing components: detector cryostat, detector control electr
ics, low noise preamplifiers, detector-PC interface, opera
system and optics. The complete optical configuration allo
the following modes of operation: direct imaging~12 filter
positions! and polarimetry, and spectroscopy on three disp
sion modes~low, medium and high resolution!.

An active support system with 18 actuators for the p
mary mirror of the 2.1m telescope was designed and
stalled successfully. This active optics system allows for
correction of low order aberrations identified by seve
wavefront analysis techniques.

In 1993 the Institute applied for a grant from CONACy
for the construction of a 6.5-meter telescope for the SP
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Observatory: the Telescopio Mexicano Optico-Infrarrojo
Nueva Tecnologı´a ~TIM !. Originally a copy of the Magellan
Project, and based on a monolithic, borosilicate honeyco
primary mirror and a welded-plate structure, the TIM co
cept was changed in 1995 to a 6.5-meter segmented prim
with a tubular structure, thus reducing the overall co
Though similar to the Keck I and II projects, it will differ in
its ‘‘total’’ active control of each segment. The intention is
build the support structure in Me´xico and to polish parts o
the optical system at the Institute’s optical facility.

6. SPM SITE CHARACTERIZATION PROGRAMS
Detailed measurements of the atmospheric turbulence

climatological conditions have been carried out at SPM. T
results obtained during a three year period with the Site T
ing Telescope~STT! from Steward Observatory yielded
median seeing of 0.61 arcsec~FWHM! and a first quartile of
0.50 arcsec. These were confirmed by independent mea
ments with the monitor of the Observatories of the Carne
Institution. Measurements with the Micro-Thermal Arra
~MTA ! show that the seeing decreases by 0.1 arcsec
height of 15 meters.

PUBLICATIONS
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Afflerbach, A., Churchwell, E., Hofner, P., and Kurtz, S. ‘‘
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compact HII Region G29.9-0.0,’’ Astrophysical Journa
V. 437, pp. 697-704, 1994
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Auer, L.H., and Koenigsberger, G. ‘‘Line Profile Variation
from Atmospheric Eclipses: Constraints on the Wi
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Belmonte, J.A., Michel, E., Alvarez, M., Jiang Shi, Y
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283, pp. 121-128, 1994

Bohigas, J. ‘‘Bidimensional Spectral Analysis o
NGC6302,’’ Astronomy and Astrophysics, V. 288, p
617-633, 1994
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920, 1994

Chavarrı´a-K., C., Moreno-Corral, M.A., Herna´ndez-Toledo,
H., Terranegra, L., and de Lara, E. ‘‘H-Alpha Interfero
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963-972, 1994
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Bright Candidates,’’ Astronomical Journal, V. 108, p
405-416, 1994

Cruz-Gonza´lez, I., Carrasco, L., Serrano, A., Guichard,
Dultzin-Hacyan, D., and Bisiacchi, G.F. ‘‘Mepsicro
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las,’’ Astrophysical Journal Supp. Series, V.7, pp. 47-6
1994

Della-Valle, M., Mirabel, I.F., and Rodrı´guez, L.F. ‘‘The
Optical and Radio Counterpart of the X-Ray Nova Op
uchi 1993,’’ Astronomy and Astrophysics, V. 290, p
803-806, 1994

Dultzin-Hacyan, D., and Benı´tez, E. ‘‘Near and Far Infrared
Emission of Seyfert 2 Galaxies and Various Types
Star-Forming Galaxies,’’ Astronomy and Astrophysic
V. 291, pp. 720-724, 1994

Echevarrı´a, J. ‘‘On the Mass-Transfer-Orbital Period Rel
tion in Cataclysmic Variables,’’ Revista Mexicana de A
tronomı́a y Astrofı́sica, V. 28, p. 125, 1994

Escalante, V., and Vı´ctor, G.A. ‘‘Transition Probabilities and
Photoionization of Neutral Atomic Oxygen,’’ Atomic
Data and Nuclear Data Tables, V. 56, pp. 213-229, 19

Firmani, C., and Tutukov, A. ‘‘Bursting and Stationary St
Formation in Disks and Nuclei of Galaxies,’’ Astronom
and Astrophysics, V. 288, pp. 713, 1994

Franco, J.J., Miller, W.W., Arthur, S.J., Tenorio-Tagle, G
and Terlevich, R. ‘‘Thin Shell Formation in Radiativ
Shocks I: Supernova Remnants in Low-Density Media
Astrophysical Journal, V.435, pp. 805-814, 1994

Franco, J., Shore, N.S., and Tenorio-Tagle, G. ‘‘On the M
sive Star-Forming Capacity of Molecular Clouds,’’ Astro
physical Journal, V. 436, pp. 795-799, 1994

Garay, G., Lizano, S., and Go´mez, Y. ‘‘The Velocity Struc-
ture of the Cometary HII Regions, G13.8710.28, G32.80
10.19-B, and G61.4810.09-B1,’’ Astrophysical Journal,
V. 429, pp. 268-284, 1994

Garcı́a-Barreto, J.A., Downes, D., and Huchtmeier, W.
‘‘HI Deficiency in the Coma I Cloud of Galaxies,’’ As-
tronomy and Astrophysics, V. 288, pp. 705, 1994

Gavazzi, G., Garilli, B., Carrasco, L., Boselli, A., and Cru
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314, 1994

Girart, J.M, Rodrı´guez, L.F., Anglada, G., Estalella, R., To
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relles, J.M., Martı´, J., Peña, M., Ayala, S., Curiel, S., and
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Gómez, J.F., Curiel, S., Torrelles, J.M., Rodrı´guez, L.F., An-
glada, G., and Girart, J.M. ‘‘The Molecular Core and t
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2264G,’’ Astrophysical Journal, V. 436, pp. 749-75
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Scattering in the HH 1 Jet,’’ Astrophysical Journal, V
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Hollenbach, D., Johnstone, D., Lizano, S., and Shu, F
‘‘Photo-evaporation of Disks Around Massive Stars a
Application to Ultracompact HII Regions,’’ Astrophysica
Journal, V. 428, p. 654, 1994

Kenyon, S.J., Hartmann, L., Hewett, R., Carrasco, L., Cr
González, I., Recillas, E., Salas, L., Serrano, A., Stro
K.M., Strom., S.E., and Newton, G. ‘‘The Hot Spot in D
Tauri,’’ Astronomical Journal, V. 107, pp. 2153-226
1994

Kingsburgh, R.L., and Barlow, M.J. ‘‘Elemental Abundanc
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Monthly Notices Royal Astronomical Society, V. 271,
257, 1994

Koenigsberger, G., Moffat, A.F.J., St. Louis, N., Auer, L.H
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LMC,’’ Astronomy and Astrophysics, V. 288, pp. 572
580, 1994

Le Coarer, E., Rosado, M., Georgelin, Y.P. Viale, A., a
Goldes, G., ‘‘H-Alpha Survey of the Small Magellan
Cloud,’’ Astronomy and Astrophysics, V. 280, pp. 36
372, 1994

Levine, S., and Sparke, L., ‘‘The Stability of Perfect Ellipt
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Marziani, J.P., Keel, W., Dultzin-Hacyan, D., and Sulent
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Massi, M., and Lizano, S. ‘‘Critical Density for Magneti
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Astrophysics, V. 287, pp. 581, 1994

Mirabel, I.F., Duc, P.A., Rodrı´guez, L.F., Teyssier, R., Pau
J., Claret, A., Auriere, M., Golombek, D., and Martı´, J.
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S. ‘‘LM1-64: a High Excitation Planetary Nebula with
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Peña, J.H., and Peniche, R. ‘‘Photometry of Open Clust
IV. NGC 1662, NGC 1444, NGC 2169, and NGC 7209
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