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The following report covers Astronomy Department ac-3. FACILITIES

tivities from October 2001 through October 2002. The Adler Astronomy Department has the unique distinc-
tion of being located on the premises of the newly-renovated
1. FOREWORD Adler Planetarium & Astronomy Museum. Through joint ap-

. . pointments at the University of Chicago, the Adler As-
The primary missions of the Astronomy Department are: .
; . _tronomy Department has access to the Apache Point Obser-
(1) to conduct forefront research in astronomy, astrophysics, S
) . . ; vatory 3.5-m telescope, which is owned and operated by the
and cosmology, while effectively integrating research pro- . :
. . . .~ Astrophysical Research Consortium.
grams with public outreach?) to be a leading resource in

. ) . The Doane Observatory is located on the site of the Adler
conveying the methodology, concepts and discoveries of 3Blanetarium, on the shore of Lake Michigan in downtown
tronomy to the public;(3) to provide content for Adler ’

projects that convey the process of science; @do be a Chicago, and houses a research-grade 0.5-m Cassegrain tele-

leading center of highly skilled science interpreters, who ca scope by DFM Engineering. Instrumentation has recently

. . 'been upgraded, and includes a 1Kx1K Finger Lakes Instru-
effectively bridge the gap between the research and educa- ; .
: e ; S mentation CCD camera, a SBIG STV high-speed CCD cam-
tional communities, and help train other scientists to become . .

L . era, and several video cameras, with a standard complement
more effective in their outreach efforts. . , ) .

of astronomical filters. The observatory is routinely used for

public observing events, evening classes, and live sky shows.

2. PERSONNEL A research program involving the photometric monitoring of

Current department personnel and research interests: active galactic nuclei is planned following the completion of
K. Coble, NSF Astron. & Astrop. Postdoctoral Fellow, the instrumentation upgrade.
Univ. of Chicago/Adler(Ph.D. Univ. of Chicago 1999— March 2002 saw the completion of CyberSpacean
Cosmology, Cosmic Microwave Background interactive multimedia environment containing Vision Sta-
L. Fortson, Director, Adler Astronomy Department; Se- tions for virtual reality experiences, a distance learning class-
nior Research Associate, Univ. of Chicago; Associate Memroom with state-of-the-art videoconferencing equipment, and

ber, Univ. of Chicago Center for Cosmological Physics@ computer classroom for interactive learning activities. The
(Ph.D. Univ. of California, Los Angeles 1991 Cosmic fast time scale with which new content can be disseminated

Rays, High Energy Astrophysics in CyberSpace opens new doors for effectively integrating
E. Gates, Adler Vice President for Science & Education;research programs with educational outreach. Also in March,
Senior Research Associate, Univ. of Chica@h.D. Case hew interactive components were installed in Adler’s largest
Western Reserve Univ. 1990- Cosmology, White Dwarfs, exhibit gallery— the Milky Way Galaxy.
Cosmic Baryon Budget & Metal Production
G. Gyuk, Adler Astronomer; Research Scientist, Univ. of4. SCIENTIFIC ACCOMPLISHMENTS
Chicago; Associate Member, Univ. of Chicago Center for
Cosmological Physic4Ph.D. Univ. of Chicago 1996 —
Cosmology, Microlensing, White Dwarfs, Cosmic Baryon It is extremely important to understand the composition in
Budget & Metal Production the knee region of the all particle spectrum, primarily be-
M. Hammergren, Adler Astronomer; Adjunct Professor of cause the knee is the only distinguishing feature of an other-
Astronomy, Benedictine Univ.; Participating Guest, wise impressively continuous power law extending over
Lawrence Livermore National Laboratory; External Collabo-~ 10 decades in energy. This break in the spectrum provides
rator, Sloan Digital Sky SurvegPh.D. Univ. of Washington reason to believe that cosmic rays below and above the knee
1998 — Solar System, Asteroids are produced by different astrophysical mechanisms. Current
D. Roberts, Adler Astronomer; Visualization Support Spe-theories using supernova shock acceleration and galactic dif-
cialist, Northwestern Univ.; Adjunct Researcher, Physics &fusion models predict that the composition should become
Astronomy Department, Northwestern Uni¢Ph.D. Univ. of  increasingly iron-like just above the knee. Composition mea-
Oklahoma 1992 — Galactic Center, Masers, Radio As- surements at the knee are then one of the few directly mea-
tronomy surable predictions that can be used to confirm this model.
J.F. Salgado, Adler Astronomer; Adjunct Professor of As- As the PI of the BLANCA experiment, Fortson has re-
tronomy, Benedictine UniPh.D. Univ. of Michigan 2000 cently led an effort to measure the composition of cosmic
— Interstellar Medium, Radio Astronomy, Visualization of rays between 16 eV and 18° eV by studying the Cheren-
Astronomical Data kov radiation associated with the air showers produced at
G. Wolf-Chase, Adler Astronomer; Research Scientistthese energies. The Broad Lateral Non-imaging Cherenkov
Univ. of Chicago(Ph.D. Univ. of Arizona 1992— Star For-  Array operated in conjunction with the Chicago Air-Shower
mation, Molecular Clouds, Infrared & Microwave As- Array in Dugway, Utah through May, 1998. Results from this
tronomy, Protostars, Jets & Outflows experiment generally agree with the model where a lighter

4.1 Composition of Cosmic Rays
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composition is seen at energies below the knee changing to Unfortunately, the paucity of lines of sight and the low
more iron-like composition above the knee. However, thereevent rate make studying the structure of our galactic halo
is an intriguing feature in this composition trend which wasthrough LMC microlensing very difficult. Furthermore, there
not predicted and which has also been detected by competing the question whether the Milky Way is a typical galaxy.
experiments such as Kascade. A workshop was hosted hMicrolensing towards M31Andromeda address all three of
Fortson and collaborators at the Adler Planetarium in 2000 tghese concerns. By looking at the variation of the optical
study this feature and review the recent results from Manyepth across the face of M31, MEGA probes a wide variety
new experiments studying composition of cosmic rays at they jines of sight through its halo. Because of the high incli-
knee. Fortson was a principle author on the paper resultingtion of M31(77°), the optical depths to the disk are con-

from this workshop which was published in 2002. This papefgjgeraply higher than for the LMC. Finally, microlensing ob-
has been cited in the Particle Physics Data Book on the S€Curvations  will directly address the question of the

tion on Cosmic Rays as the reference paper for cosmic ray&niqueness of the LMC measurements: finding a MACHO
at the knee. '

With collaborators at the Univ. of Chicago, Fortson is Ezlrooanricc):urr:gl;29a2n2r02§§r?cg;:i§)é vyjzt:llged:fmc;rll;t(rat; rt:qaat_
participating in an effort that would detect the emission of y 9 d 9 y

Cherenkov light directly from the primary particle as it en- tion and evoIEtlor(qt least for sp|ra.Ds ber of th
ters and interacts with the atmosphere. By studying Geza Gyuk continues as an active member of the MEGA

BLANCA data, we can place a limit on very high ma& (Microlenging Exploration of .the Galaxy and An.droméed'a
>26) nuclei fractions in the composition of cosmic rays. collaboration, a long-term project to search for microlensing
Fortson presented her work on composition of cosmic rays &Vents in Andromeda. MEGA uses an innovative image sub-
the Aspen Winter School, January 2002. traction technique that radically increases the experimental
sensitivity to changes in the flux due to microlensing. With a
multi-year baseline already obtained, the MEGA collabora-
4.2 Cosmology tion is starting its last season of observing M31. On the the-
oretical front, along with Arlin Crotts(Columbiag Gyuk has
shown that with observation of M31 over a period of a few
Coble focuses on Cosmic Microwave Backgrod@#B)  years we should expect hundreds of events and a clear halo
observations and analysis. She has been working with thgigna for halo fractions greater than 0.1. MEGA expects to
DASI and SZE groups at the Univ. of Chicago. CMB mea-focys on construction of a data pipeline and analysis of its
sure_ments critically test thg standard th_eory of structure forgaia over the next year. The result should be strong limits not
mation as well as constrain cosmological parameters. ThSnIy on the total M31 mass in MACHOSs but also on some of

Sunyaev-Zel'dovich(S-2) effect is a signature in the CMB the halo’s structural parameters such as the core radius, flat-

from the interaction of CMB photons and the hot x-ray gastening and radial distribution. As a sideline, MEGA expects

gzzg‘;\'le:t?gng';? g;lg))((y glltljjﬁs::.cgr?m?ellrgn%ei—szuraerr]ge;;aﬁ? collect a vast database on Andromeda including variable
9 y y . stars, bulge and disk profiles, luminosity functions etc.
the Hubble constant, the matter density and constrain galaxy

cluster physics. Coble has been using SZ and VLA data to

gg:ﬁ:g:;g the effects of point sources on CMB and SZ ex—4.2.3 White Dwarf Search in the Sloan Survey

4.2.1 Cosmic Microwave Background

Gates and Gyuk have been studying an ancient, very cool,

4.2.2 Microlensing in the Andromeda Galaxy (M31) white dwarf population on both the theoretical and observa-

. _ . _ . tional fronts. They have proposed a new component of the
Although there is compelling evidence that spiral galaxies . L .

. ; L Galaxy, a very thick disk-like “shroud” which reduces the
are embedded in extended non-luminous halos there is little

: . . ) I required mass while at the same time maintaining the ob-
direct information concerning halo composition. X-ray ob-

servations rule out a hot, gaseous halo, and the Hubble SpagngEd LMC microlensing. While many newly observed an-

Telescope has placed tight limits on the contribution of faintc'em white dwarfs appear to have kinematics halfway be-

stars. The most promising candidates for the halo dark mattdV¢€" halo objects and disk objects, unfortunately the
are cold dark mattefCDM) particles and baryons in the number of such ancient white dwarfs known is still very
form of MACHOs (Massive Astrophysical Compact Halo Small _ _

Objects. Observation of microlensing events towards the ~GYuk and Gates are searching for more white dwarf can-
Large Magellanic CloudLMC) over the last few years has didates in the Sloan Digital Sky SurvégDSS. Theoretical
posed very intriguing questions about the baryonic content offodels indicate that these objects should be far bluer than
the Milky Way’s halo. Recent microlensing experiments sug-Previously expected. Since the Sloan Survey images in five
gest that perhaps 20% of the Galactic halo may be Composézplors, they select out only those objects that meet the crite-
of compact object§MACHOSs) with masses roughly in the ria for white dwarfs. Removing all objects that are astro-
range 0.1— 1 solar masses. Astrophysical candidates formetrically fixed(quasars, blue galaxies, gtyields a sample
MACHOs — white dwarfs, neutron stars, and black holes that can be confirmed spectroscopically. By the time the
— each present serious challenges for stellar formation an8DSS is finished they expect to have discovered somewhere
evolution theories. between 10 and 100 very cool white dwarfs.
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4'2'_4 Cosmic Baryon Budget and Metal Produ_ctlon with the Keck | telescope. They find that this unusual dog-
Light element abundances and the CMB fix the baryory,ne shaped asteroid is significantly longer than a radar-

density at about 5% of critical density, far above that ob-yqriyved shape modéDstroet al, Science 288, 836which
served directly in galaxies. Various candidates for the rey,q implications for formation scenarios.

maining baryons, such as MACHOs or intermediate tem- Hammergren is conducting a program of astrometric
perature intergalactic gas, have been proposed. Gates apflio.up of near-Earth asteroids that are in urgent need of
Gyuk have recently begun collaborating with Brian Fieldsobservations, using the ARC 3.5-m telescope at the Apache
(Univ. of lllinois, Urbana/Champaigrio explore the metal-  point Opservatory. This program is one component of a
licity history and baryon budget of the Universe. They arweekly transient observing effort organized in conjunction

synthesizing data from many observational techniques ag;in colleagues at the Adler and Univ. of Chicago.
well as computer simulations to obtain a global picture of

where the metals are produced and where they end up. 4.6 Star Formation
4.3 Galactic Center 4.6.1 Protostars, Jets & Outflows

Roberts, working with Yusef-ZadegiNorthwestern Uniy, hOr;]e Og, t::e outstandlnfg quesgog; n St‘;’}r formgtlon IS
has continued radio observations of the ionized gas at th¥ ether high-mass stars form and drive outflows- In a

center of the Galaxy. Roberts made new radial velocity mea§Im|lar manner to low-mass stars, but the answer to this

surements of the HIl region at the center of the Galaxy, Sgguestion is poorly constrained qbservationally. AIth(_)ugh the
A West. These observations are being combined with twdendenca/_ for stéars_ :]O form in fcluste_rs 'r:] rek:)gmnsf_ Ofl
earlier epochs to determine the change in radial velocity quittermediate- and high-mass star formation has been firmly
to acceleration of the gas. These radial velocity changes ar%stabllshed, the main database for infrared data on these stel-

being compared with proper motion velocities of SgrAWest:"’Ir nurlsenéas remains f[gat (I;Rgs ‘_N:]“Cr? ?{p'ca”,y profbels
made in the radio confinuum. arge cloud structures identified with the formation of clus-

ters or groups of starglumps, rather than the smaller con-
densations £0.1 pc — coreg out of which single stars or
multiple stellar systems form. In confused regions, determin-
Along with colleagues Yusef-ZadgMorthwestern Uniy.  ing the luminosities and spectral energy distributiéREDS
and Wardle, Roberts has carried out radio observations af individual star-forming cores is a shaky business at best. It
OH (1720 MH2 masers to determine the amount of absorp4s not at all clear what an SED means in cases where it
tion at the OH main line$1665 and 1667 MHz Main line  describes not a single star-forming core, but rather a group of
absorption, lack of main line maser emission and 1720 MHabjects, which may or may not be coeval, yet tRASda-
maser emission appear to be tracers of supernovalecular  tabase has been used extensively to help determine the lumi-

4.4 Masers

cloud interactions. nosities of young stellar object¥ SO9 and to establish cor-
relations between YSO and outflow properties. In principle,
4.5 Solar System such correlations can be used to investigate the relationship

4.5.1 Asteroids between o_utflow and a_lccretion rates, and thus_distinguish
e between different theories of the outflow mechanism.
Hammergren has continued his studies of solar system Wolf-Chase, with colleagues Moriarty-SchievedAC,
objects as an external collaborator with the Sloan Digital Sk>1-|ilo), Fich (Univ. of Waterlod, and BarsonySpace Science
Survey (SDSS. With his colleagues on the SDSS, he has|ngiitute, has been using observations acquired with the
examined the properties of approximately 10,000 asteroids ig,pmillimetre Common-User Bolometer Arrd$CUBA) at
the Early Data Release of the survey. They determined thg,o james Clerk Maxwell TelescopECMT)! on Mauna Kea
size distribution of main-belt asteroids down to diameters ot help model resolution enhancédIRES-processadRAS
approximately 400 meters, and found that there are aroungaia in order to determine the contributions of individual
ong—fourth as many small asteroids as had previously beeé}ar-forming coregand more evolved objegts IRASfluxes
believed. They also demonstrated that the SDSS can detegf hrotostellar clumps. She has found that most of the 60 &
the color segregation among asteroids across the main bei‘ooﬂm flux comes from very young objects that have sub-
which is believed to be due to an intrinsic compositional piliimeter counterparts, but most of the 12 & 26m flux
gradient in the solar nebula. _ comes from more evolved objects in the field. Many of the
~ Hammergren is examining the SDSS for pre-discovery|ymps containing these objects have been previously asso-
images of near-Earth asteroids and comets. Unlike other presaied with one molecular outflow, but with the aid of large-
discovery archives currently being searched, the SDS3cyie millimeter-wave maps of outflows in these regions, ac-
reaches a considerably fainter magnitude than the discovea'uired at the Arizona Radio Observatory 12-m telescope, and

surveys themselves, and provides multicolor photometry thaireviously published observations of jets and outflows, Wolf-
can help determine the taxonomic ty(@nd thus rough sur- - chase is finding that regions formerly associated with single
face compositionof such objects.

Along with colleagues B. MacintosfiL.LNL ), S. Gibbard

The JCMT is operated by the Joint Astronomy Centre on behalf of the
(LLNL), C. Max(LLNL ), and D. Gave(LLNL ), Hammer Particle Physics and Astronomy Research Council of the United Kingdom,

gren is investigating the Si_ze and shape _Of afstetﬁ'ﬂﬁ)_ the Netherlands Organization for Scientific Research, and the National Re-
Kleopatra through speckle interferometric imaging obtainedsearch Council of Canada.
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outflows show far more complicated outflow morphology outflow survey data to investigate the similarities and differ-

than previous lower-resolution maps indicate. Just as thences between jets from young low-mass and high-mass

IRAS flux is distributed among different sources, multiple stars.

sources contribute to outflows in clustered or grouped re- Determining the nature of protostellar objects in massive

gions. and intermediate-mass star-forming regions will greatly help
These results suggest that many of the previously notegb clarify the connection between outflow and accretion rates

source-outflow correlations reflect the sum total of sourcefor high-luminosity objects, and thus for establishing the

and outflow properties from protoclusters rather than thesimilarity to lower-mass protostars. Additionally, this work is

prOpertieS of individual sources within the cluster. Hence, th% ﬁrst_step in observationa”y addressing whether high_mass

relationship between outflow momentum and source bolomstars form in a similar manner to low-mass stars, or via coa-

etric luminosity at high source luminosities is particularly jescence of lower-mass star-forming cores.

called into question. These results have implications for the

method of using outflow momentum deposition rates and

source bolometric luminosities in order to infer the fraction

of the accretion flow that is ejected into the wind of pro- 4. 7 viery High Energy Gamma Rays

tostars, and thus for using this method to distinguish between

different proposed launching mechanisms. It is clear that in  Towards the end of the last century the Compton Gamma
many cases outflow momentum deposition rates cannot Bgay Opservatory detected hundreds of gamma ray sources

unequivocally correlated with source luminosities in many ofup to 40 GeV. Today, only a handful of sources are known to
the clustered regions for which luminosities were derived

- emit at TeV energies. The detection of gamma rays above
using IRASTluxes. . _ 300 GeV was first accomplished by the Whipple Telescope
Wolf-Chase and collaborators O’LingéSIRTF Science Atmospheric Cherenkov Technique telescopes. As the

Centey, Cole(JPL), and ResslefJPL) have been conducting follow-on to Whipple, the VERITAS collaboration is set to

surveys of both low- and high-mass protostellar regions USE ild four ACTS to continue the discovery and studv of ver
ing the high-sensitivity mid-infrared camera, MIRLIN, at the ! > S nu IScovery udy ot very

o high itti ' in th i .

NASA Infrared Telescope FacilityiRTF). Due to MIRLIN's 19" €nerdy gamma ray emitting objects in the universe

. . _ ' o _ Fortson is an active member of this collaboration through the
high-spatial resolution+1 5 and wide field of view at the

oo i : University of Chicago group. Apart from her work in the
IRTF (~1'), it is possible to study both the properties andconstruction efforts for the first telescogérst light pre-

the immediate environs of the target sources and resolve prgoq Spring 2008 Fortson is the Coordinator for Optical
tostellar binaries akk2 separation. These observations arecampaigns for VERITAS. In this role, she is involved in

being be used to establish a more accurate consensus of Qfyitoring the optical and gamma-ray bands of TeV selected
jects in star-forming clumps and their physical properties. active Galactic Nuclei to study the correlations in hopes of
By studying jets and Herbig-Haro Objects associated withjerstanding the gamma-ray emission mechanisms. Fortson
outflows from young stars, we can probe conditions in thenas time on the APO 3.5 meter and the WIYN 0.9 meter to
underlying wind more directly, and we gain dramatically in pursue her monitoring campaigns. She, along with col-

re;oluhon over single-dish millimeter wave observ.at|ons.Ieagues Gyuk, Hammergren, andrigl (Univ. of Chicago,
Since protostars are deeply embedded objects suffering from : . . y .

: o ; . is currently seeking funding to build a 16” robotic telescope
high extinction, many jets from these objects are better ob-

served at near-infrared, rather than optical, wavelengths. Hat the Apache Point Observatory for a dedicated monitoring
2.122 andFe Il] 1.644um lines are particularly useful trac- program.

ers of the shocked gas in protostellar jets. In particular,
shock-excited K emission can trace sites of momentum
transfer between stellar jets and their associated CO out-
flows. Although jets from low-mass YSOs have been studiecf1 :
in great detail, this is not the case for high-mass YSOs, es-

pecially those few that have been associated with the main S_algado has begn working on techmques for the_ visual-
accretion phase of protostellar evolution. ization of astronomical data for professional science journals

With colleagues Al HarpefUniv. of Chicagd and Rhodri 25 well as for disseminating science research to the public via
Evans(Univ. of Wale$, Wolf-Chase is conducting a survey different kinds of mediae.g., sky shows, gallery exhibits,
for near-infrared jets in massive protostellar regions, usingveb publishing.
the GRIM Il near-infrared camera and low resolution spec- Roberts has worked on 3D visualization of astronomy
trograph on the Astrophysical Research Consorti#fRC) data in the 3D visual workstations in CyberSpace. Roberts,
3.5-meter telescope at Apache Point Observat@pO).  Wworking with Frisch(Univ. of Chicagg and Hansor(Univ.
These observations will be compared with MIRLIN mid- of Indiana Computer Scienienas helped to present data on
infrared images, as well as MSX and 2MASS survey data, irthe heliopause and the Sun’s motion through the Galaxy.
order to investigate whether the objdsisproducing the Roberts has also worked with SubbaR&miv. of Chicago
bulk of the luminosity are also driving jets, or whether the to deploy a visualization of an initial component of the Sloan
jets are driven by lower-mass objects in the field. The nearDigital Sky Survey on the visual workstations in Cyber-
infrared survey data will be compared to millimeter-wave Space.

8 Visualization of Astronomical Data
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5. OUTREACH & EDUCATION residential summer program in astronomy and physics for
General Astronomy Department educational & outreactigh school sophomores and juniors that has been held an-
activities include: nually since 1959. Hammergren has been asked to serve as

Providing the content presented in exhibits, shows, and\cademic Director at a new Socorro, New Mexico branch of
programs; including delineating the scope of the content an&SP in 2003, the first expansion of the Program in 44 years.
working with other departments to develop the content in thé1e is also on the teaching faculty of Benedictine University.

relevant media Roberts worked as a science advisor on Discovery Chan-
Presenting lectures to staff and to the public nel's hour-long “Unfolding Universe,” which aired in June,
Developing and providing astronomy on the web, includ-2002. NCSA visualization specialists worked with Roberts to

ing in-depth content, inquiries, and news create animations of the environment surrounding the black
Establishing mutually beneficial connections with otherhole at the center of the Galaxy. Roberts also programmed

research and academic institutions the interactive segments of the 3D StarRider show on the

Interfacing with colleagues to identify opportunities for Sun—Earth Connection entitled “Solar Storms,” which
collaboration, including, for e.g., grant proposals, course inopened in the fall of 2001.
structors, and lecturers Salgado, the designer of Adler's web site, continues to
Interacting with the media, including responding to re-develop astronomy conteftext and graphigsfor the public
guests for radio, print, and television interviews, as well aghat includes news, celestial events and skywatching infor-
helping to identify and develop topics of potential interest tomation. He is a member of the El Universo a Sus P8san-
the media ish version of the Astronomical Society of the Pacific’s The
Keeping staff apprised of news and discoveries in As-Universe at Your FingertipsBoard of Advisors and, along
tronomy with Wolf-Chase, a member of the NASA JPL Navigator
Leading a dynamic program of public observing eventsprogram Peer Review Panel. Salgado is also on the teaching
and opportunities faculty of Benedictine University.
Wolf-Chase directed a second phase of exhibit develop-
o ment in Adler’s largest exhibit gallery, the Milky Way Gal-
5.1 Highlights axy. The new components were installed in March 2002.

Coble has focused on bringing cosmology and AntarctiCWoIf-Chase was responsible for providing content and work-

science to the public, through courses, lectures, articles arlg9 ¢losely with exhibit designers to ensure the integrity of

electronic media. In September 2002, she organized anffe content, and effectiveness of the presentation, at all

moderated the Cosmo-02 Cosmology Education ForumsSt@ges of development. Three of the new components re-
Coble, Fortson, and Roberts organized Antarctica Day irsulted from collaborations with academic g:olleague_s Adam
May 2002, a day-long event held at Adler, which highlighted Frank (Univ. of Rochestér Andrea GheaUniv. of Califor-
research at the South Pole. nia, Los Angeles and Curt Strucklowa State Uniy. The
Fortson became Director of the Astronomy Department ircollaboration with Adam Frank assisted in. his gstab_lishment
December 2001. In this capacity, she oversees the outrea®h @ new software_company fpr astronomical visualizations.
efforts of the department in specific relation to their duties atVel-Chase coordinates public lectures for the department
Adler such as development of theater shows and exhibitiondnd maintains an ongoing presence on Adler committees that
as well as other educational programming. Apart from thisdevelop sky shows, educational programs, publications, and
managerial role, she represents the astronomy department SR€cial events. Wolf-Chase served on the committee to name
the CyberSpace Steering Committee which sets the direction! RTF, which met at the SIRTF Science Center in May 2002.
for content and educational programming in the CyberSpace
Gallery. Fortson is an Adler liaison to the Jet Propulsion
Laboratory’s Mars Visualization Alliance and advisor to their
Museum Liaison. She is also a member of the Education and
Outreach Committee for the Center for Cosmological PhysPUBLICATIONS
ics, involved in determining their EPO programs. Fortson The publication list includes papers published or submit-
has given numerous presentations at conferences and metged by the staff between October 2001 and October 2002.
ings over the past year including University of Chicago’sAbu-Zayyadet al, 2001, ApJ, 557, 686
Images and lIdeas: Exhibiting Science in Museums and\bu-Zayyadet al, 2001, Astropart. Phys., 16, 1
NASAss Office of Space Science Education and Public Out-Baltz, E.A.,Gyuk, G., & Crotts, A., 2002, “Event rates and
reach Conference, where she was a member of the final over- time scale distributions from realistic microlensing mod-
view panel. els of M31,” ApJ, in press
Gyuk is P.I. for Astro-Science Workshop, a NSF fundedCoble, K. et al, 2002, “Cosmic Microwave Background
summer outreach program for high-school students inter- Anisotropy Measurement from Python V,” Accepted to
ested in Astronomy. The ASW program is in its 39th year ApJ, astro-ph/0112506
and includes such distinguished alumnae as Astronaut Jot®oble, K., 2002, “Research and Education in Cosmology:
Grunsfeld. What | Am Doing and Why” BAAS, 34, #18.10
Hammergren continued as Associate Academic DirectoCoble, K., 2002, “Astronomy Education: A Museum Uni-
of the Summer Science Progrd®Sh, in Ojai, California, a versity Partnership” BAAS, 34, #48.04
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Crill, B.P. et al, 2002, “BOOMERANG: A Balloon-borne Salgado, J.F, 2002, “CyberSpace: Adler's Computer-Based
Millimeter Wave Telescope and Total Power Receiver for ~ Gallery,” BAAS, 34, #48.05
Mapping Anisotropy in the Cosmic Microwave Back- salgado, J.F. “Reaching the Spanish-Speaking Community
ground,” Submitted to ApJ, astro-ph /0206254 through Adler’'s Course Program,” Panel presentation at

de Bernardis, Fet al, 2002, "Multiple Peaks in the Angular 1o NASA OSS Education & Public Outreach Conference,
Power Spectrum of the Cosmic Microwave Background: Chicago, IL, June 2002

Significance and Consequences for Cosmology, ApJ’Swordyet al, 2002, Astropart. Phys., 18, 129

564, 559
Fowleret al, 2001, Astropart. Phys., 15, 49 Weekeset al, 2002, Astropart. Phys., 17, 221

Gates, E.& Gyuk, G., 2001, “A New (Old) Component of Wolf-Chase, G.A, 2002, “Stars,” inMacmillan Science Li-
the Galaxy as the Origin of the Observed LMC Micro-  brary: Space Sciences, Vol, &d. P. Dasch(Macmillan
lensing Events,” ApJ, 547, 786 Reference USH 198

Ivezic, Z. et al, 2001, “Solar System Objects Observed in Wolf-Chase, G, Moriarty-Schieven, G., Fich, M., & Bar-
the Sloan Digital Sky Survey Commissioning Data,” AJ,  sony, M., 2002, “Star Formation in Massive Protoclusters
122, 2749 in the Monoceros OB1 Dark Cloud,” MNRASo be pub-

Masi, S.et al, 2002, “The BOOMERANG experiment and lished
the curvature of the Universe,” Prog. Part. Nucl. Phys. 48,Yusef_zadeh' F., Wardle, MRoberts, D.A, Rho, J. 2002,

243, astro-ph/0201137 “Supernova RemnantSNR) Masers and their Relation-

O'Linger, J., Cole, D., Ressler, M. &\Volf-Chase, G.A ; : ”
1 o ’ ’ K hip to Mixed Morphol NRs” BAAS, 34, #78.04
2002, “A Mid-Infrared Study of the Class 0 Cluster in ship to Mixed Morphology SNRs S: 34,

LDN 1448,” Accepted by AJ pending minor revisions G. Wolf-Chase



