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The following report covers the Department activities of the surrounding disk. For TW Hya, the data indicated that

from July 2002 through June 2003. an optically and geometrically thick disk extends to at least
140 AU from the star, and the dust within it must have
1. PERSONNEL grown to sizes on the order of 1 cm. Inside 4 AU, the disk is

At the University of Cincinnati, research in astrophysicsOptica”y and geometrically thin, but this region must contain

can be broadly characterized as the investigation of young Sufficient population of grains on the order ofuin in size
stellar systems and their environment, primarily at infrared” ©rder to produce the observed Mm silicate emission
wavelengths. The astrophysics faculty consists of associafé@nd- The abrupt change in disk properties at 4 AU may
professor Margaret Hanson, whose major research interetidicate the presence of planet-building within that region.
centers primarily around near-IR studies of young, massivéimilar modeling is now under way for other obje¢GW
stars and the massive clusters they form in, and full professd@ri, GM Aur, DM Tau, Lick Ca 15, etg.

Michael Sitko, who works largely in the field of dust in  Sitko and a graduate student, William J. Carpenter, have
comets and disks surrounding young intermediate-mass arizgegun a program to model the global characteristics of the
low-mass stars. Dr. Matthew Kenworthy, a post-doctoral fel-entire sample of objects. For handling such a large group of
low working under the auspices of Prof. Hanson’s NSFobjects, the publicly-available DUSTY cod&niversity of
CAREER Grant, works in the area of infrared studies ofKentucky) is being used. In a few cases, these results will be
young clusters, brown dwarfs and extrasolar planets, and theompared with those using Monte Carlo methods. As part of
development of instrumentation and sophisticated spectraa program led by D. H. WoodetNASA Ames, Sitko has
scopic observing methods. In addition, a number faculty inbeen monitoring the infrared spectral signature of the highly
the Particle Physics grou(Philip Argyres, Paul Esposito, variable T Tauri star DG Tau. This unusual object has ex-
Peter Suranyi, Rohana Wijewardhana, and Louis Witt#8  hipjted a silicate profile that has changed from emission to
actively pursuing theoretical research in areas related tgpsorption and back again. Features consistent with the pres-

black holes and cosmology. ence of crystalline grains are present.
Hanson and collaborators have completed two studies
2. RESEARCH published early in 2003 based on earlier VLT spectroscopic

studies in the near-infrared on the ultra-compact HIl region
G29.96-0.02, and the young star forming region NGC 2024.
As part of a program supported by a grant from NASA'sIn the former, and with the help of lead author Leticia
Origins of Solar Systems program, Sitko is collaboratingMartin-HernandezKapteyn Institute, NI, they performed a
with D. Lynch and R. RussellThe Aerospace Corporatipn near-infrared nebular analysis on the ionized gas. In the latter
and C. Grady(Eureka Scientificin a survey of the mid-IR study, lead author Arjan BiKU. of Amsterdam, NI used
(3-14 um) spectral characteristics of dusty protostellar disksstellar spectroscopy of IRS2b in NGC 2024 to show this
The mid-IR data were obtained over the course of 8 yeargoyrce to be the main source ionization for the entire Hil
using the Aerospace Corporation’s Broad-band Array Specr‘egion.
trograph SysteniBASS). The purpose of the program is to Hanson, Tom Wilson and Dirk Muderéoth of Max-

investigate the evolution of the grains during the e'pc’(:hsblank-lnstitut Bonn, Germanypublished their study of the
when planetary systems are developing. In all, over 40 pre-

) tatblerbia Ae/Be st d T Tauri st mm line-emission from the M17 star forming region. In this
main sequence statslerbig Ae/Be stars an auri stars study, they mapped out the northern quiescent molecular

were observed. In many cases, multi-epoch observationﬁ .
. . . : .~ Cloud and the south-western star forming molecular cloud to
have been obtained, in order to investigate the time-

d . : . _compare kinematic, chemical and ionizing properties. This
ependent changes in the structure of the innermost reg|0n?| d them to delineat ber of i tant star f
of the disks. To unravel the geometry of the disks, and thé 0Wed them o delineate a number of important star forma-

distribution of the dust within them, theoretical models arellON tracers within the mm-line properties of the two clouds,
being applied to these and other available data. WhICh can be used to help identify star forming sites in other
Sitko is working with N. Calvet and her collaborators at 9iant molecular clouds. _ _
the Harvard-Smithsonian Center for Astrophysics to investi- Kenworthy and collaborators completed the first paper in
gate the structure of the disks surrounding the T Tauri starg series of studies on M8, the Lagoon Nebula. This first
as they did previously with TW Hya. In these investigationsPaper, lead by Nick Tothil[Smithsonian Observatorypre-
a sophisticated model that includes the effects of both intersents new high resolution submillimeter and millimeter-wave
nal viscous heating and external irradiation from the star ignaps of the molecular gas and dust around the edge of the
used. By combining the spectral energy distribution of theHIl region. Further work, lead by Kenworthy, on the
star with high resolution imaging at millimeter wavelengths, near-infrared stellar sources in the M8 field, is soon to be
it was possible to place significant constraints on the natureompleted.

2.1 Young Stars & their Environments
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2.2 Solar System enough for a number of other applications, such as short-

For the past few years, Sitko has been collaborating ngerlod binary systems with large brightness ratmeceeding

. magnitudes
D. Lynch and R. Russe(lThe Aerospace Corporatipon the . L i
investigation of the nature of cometary dust using BASS., Two graduate students, Badra De Silva and Sriyani Jaya

. illeke, completed their projects with Hanson in the summer
(S'\(;(r:nNea OLt-tlzlzrstleeyc;?gcgzosoéc?/l(st Aﬁ%rréetr?'b'tcg 1299 Tgf 2003, while a third new graduate student, Yara Beshara
nificantu(915 percent above continuyrsilicate exmlislsion flga- (BS, Louisiana State }) arrived to begin her project with
ture near 1Qum, while in other objects such as C/2002 X5 Hanson, organizing a spectroscopic study of the LBV candi-

(Kudo-Fujikawa it is weak or absent. The entire corpus of date star G79.290.46. Also, in June 2003, Melodie Frick-
) : her(BS, North K ky U. i
BASS spectra, stretching back over the past decade, is bei enscher(BS, Northern Kentucky U.began an appointment

. T Hanson’s new research assistant.
analyzed for possible trends in silicate band strength an
excess grain temperatufever that expected for a blackbody
in equilibrium) with orbital parameters. _
Sitko also contributed to two “white papers” submitted 2-4 Variable Stars
from the astronomical community to the National Research . ,
Council's Solar System Exploration Decadal Survey. One Sitko collaborated with a number of Aerospace Corpora-

dealt with Dust Astronomy, and the other with the relatedtion personneI(D.K.. L_ynch, R"]'. Rudy, R.W. Russell, S.
topic of Comets. Mazuk, C.C. Venturini, and W. Dimpfwho undertook both

near-IR(0.8-4.6m) and mid-IR(3-13.5um) spectra of the
unusual nova V838 Mon. This now-famous object has exhib-
ited a plethora of unusual features during the course of its
evolution. Among these are numerous molecular bands due
to metal oxides, and a feature near At that is most easily
Working with R. Rudy, D. Lynch, R. RusselThe Aero- interpreted as a silicate (_amission baqd \{vith a self-absorbed

core. The mass of the ejected material is estimated at 0.04
solar masses.

2.3 Stellar Astrophysics

space Corporatignand others, Sitko was involved in an in-
vestigation of the nature of IRAS 070%4536 using con-
temporaneous near-infrarg6.8-2.5 um) and mid-infrared
(3-14 uwm) spectroscopy. This previously uncharacterized
source was discovered to be a carbon star embedded in a
circumstellar dust envelope. The near-infrared spectrum diPUBLICATIONS
plays molecular absorption features of,CCN, and CO, The publication list includes all papers published or submit-
while the 11.3um feature of SIiC is present in the mid- ted between July 2002 and June 2003 by the staff.
infrared. Bik, A., Lenorzer, A., Kaper, L., Comeron, F., Waters,
Hanson has recently completed a new spectroscopic atlas L.B.F.M., de Koter, A., andHanson, M.M. 2003, “Iden-
of hot massive stars to update the one she published in 1996. tification of the ionizing source of NGC 2024,” A&A,
The new atlas includes over 3 dozen O and early-B stars, 404, 249-254.
observed at high signal-to-noi$8/N ~ 150 and resolution Combi, M.R., Capria, M.T., Cremonese, G., de Sanctis,
(R ~ 9000 in the H and K near-infrared bands. Besides M.C., Farnham, T.L., Fernandez, Y.R., Festou, M.C.,
improving upon the 1996 atlas paper on massive stars, these Fink, U., Green, J.R., Harris, W.M., Hergernrother, C.W.,
high quality spectra allow direct fits of the stellar profiles, Lamy, P.L., Larson, S.M., Levison, H.F., Lien, D.J.,
allowing for the first tests of new atmospheric models being Lisse, C.M., Meisel, D.D., Mblmann, D.T.F., Mueller,
developed with collaborator Joachim P@$. Munich, Ger- B.E.A., Samarasinha, N.HSitko, M.L., Weaver, H.A.,
many) for quantitative analysis of hot massive stars in the and Weissman, P.R. 2002, “The Study of Comets,” in
near-infrared. The atlas will be published in 2004, and the The Future of Solar System Exploration, 2003-2048.
model results will soon follow. In order to put together this  M.V. Sykes, ASPCS 272, 323-335.
high resolution atlas, Kenworthy played a crucial role in theGrun, E., Brown, P.G., Graps, A.L., Hahn, J.M., Hamilton,
reduction of much of the near-infrared spectra, and in devel- D.P., Harris, W.M., Horanyi, M., Huestis, D.L., Kirov,
oping sophisticated methods for removing strong telluric A., Kuchner, M.J., Levasseur-Regourd, A.C., Lien, D.J.,
(Earth absorption features. Liou, J.-C., Lisse, C.M., Meisel, D.D., Reach, W.T.,
Kenworthy and collaborator Phil HingU. of Arizong Sitko, M.L., Snow, T.P., Srama, R., Stansberry, J.A.,
completed a high precision, spectroscopic study of the star Sykes, M.V., Yano, H., and Zolensky, M.E. 2002, “Dust
HD 209458. HD 209458, which harbors an extrasolar planet, Astronomy: New Venues in Interplanetary and Interstellar
was observed just before, during and after secondary occul- Dust Research,” inThe Future of Solar System Explora-
tation to search for reflected light originating form the planet. tion, 2003-2013ed. M.V. Sykes, ASPCS 272, 283-295.
While their observations were unsuccessful to detect the rddammmel, H.B., Lynch, D.K., Russell, R.\WSijtko, M.L.,
flected light from the planet, their observations and reduc- and Polomski, E. 2002, “Neptune’s Ethane Abundance
tions where able to achieve exceedingly small levels of re- and Uranus’ Lack Thereof,” DPS 34.1002
flected light, about 0.1%. Such light levels are not highHanson, M.M. 2003, “Finding our Galaxy’s Super Star
enough to detect extrasolar planets, but would be high Clusters,” BAAS, 202, 2701
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