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This report covers the period from September 1998 througlthe 24 inch Mather telescope. This autoguider not only in-
August 1999. Traditionally, we have included rather detailedccreases the efficiency of observations but also improves ob-
descriptions of recent research in these pages. Howeveservational safety. Photometry was obtained on about 10
much of this material is now readily available in our nights using a WET photometer. Radial velocity observa-
departmental and individual websites. Thus, we havdions were obtained on 25 nights for an additional 1150 ob-
decided to limit the research discriptions in this report toservations.
brief descriptive titles of projects worked on during this ISU’s International Institute of Theoretical and Applied
period, along with specific internet addresses, and includ®hysics again provided facilities for the Whole Earth Tele-
only selected publications. For more information onscope’s run-time headquarters.
facilities, personnel, and research programs, see the
astronomy _and astrophysics group web site: http://& RESEARCH PROGRAMS
www.public.iastate.edu/ astro.

3.1 TeV Gamma-ray Astronomy

D.A. Carter-Lewis and F. Krennrich: Ground-based
1. PERSONNEL AND EDUCATION gamma-ray astronomy has opened up a new observational
window for observing TeV (12 eV) photons from active
galactic nuclei(AGNs), supernova remnants and pulsars.
; X Our group, as part of the Whipple collaboration has pio-
Eitter (Observatory Manag}:rs. Kawaler, F. Krenqnch, R. neered the technique of detecting gamma-rays from using
Lavery, R. C. Lamhlemeritu$ C. Struck & L. A. Willson. large (Whipple 10 m, ground-based optical telescopes. We

Graduate students in astronomy mclud_ed R. Benson, %re currently involved in constructing an array of seven 10 m
Dostal, M. Reed, F. Samue_lson,_D. C'_ Smith, S. Schulz, Gdiameter telescopdERITAS projec} to increase the sen-
W. Turner & K. Volmer. During this period, the Ph.D degree sitivity of the technique. Current scientific work includes the
was awarded to Frank Samuelsgrow at Los Alamos Na- measurement of energy spectra of AGNs and the study of

tlorbal dLab). q involved i ical h duri aarticle acceleration in the vicinity of a supermassive black
hdergraduates involved in astronomical research during,je - \ve are also concerned with the detection of short

this pgrlod were Agngs BischofBernice Black Durgnd Fel- bursts of gamma raysee http://egret.sao.arizona.edu/

lowship awardeg Eric Hoversten, Kevin Marasinghe, &

Nick Mostek. .
Appleton continued his term as AURA member represens-2 Galaxies

tative for ISU, and is also serving on the AURA Space Tele- R J. Lavery: Observational studies of distant collisional
scope Institute Counci{iSTIC). Kawaler continues as Direc- ring galaxies investigating the evolution of the galaxy

tor of the Whole Earth Telescop@VET) collaboration.  merger ratgvarious aspects with graduate student A. Remi-
Willson continues to serve on the AURA Board of Directors. jan, Illinois and S. Odewahn, Arizona Statiitial results of

Dr. Stephane Le Bohec worked as a postdoctoral fellowngicate a very steeply increasing merger rate with redshift.
with the Whipple Observatory. Dr. Scot J. Kleinman worked opservations of specific cases of gravitational lensing by dis-
as an assistant research scientist with the group. He is workant clusters of galaxies. These include the production of
ing with Kawaler on the Whole Earth Telescope project, andyjieqd image pairdmirror-like images on the same side of
served as the Associate Director of WET Operations. the deflector, image reconstruction of extremely thin gravi-

Visitors to the department during this period were Markational imagegwith graduate student L. Rimoldini, Pitts-
Bransford (NMSU), Tony Marston (Drake), Ray Norris  pyrg and detailed dynamical study of the lensing cluster
(Australig, Charlene HeisletAustralia), and George Rieke agg3 (with J. P. Henry, Hawali See “Research Programs”
(Arizona). The Whole Earth Telescope completed a 9|0ba|atwww.public.iastate.eduJIavery.
observing run with two targtets in April 1999, with visiting C. Struck: Dynamical models of star and gas dynamics of
headquarters personnel Anjum Mukudam, Atsuko Nittaseveral classes of collisional galaxies, including work on a
(both from the Univeristy of Texasand David Kilkenny bridge-plus-ring sampléwith B. J. Smith, Eastern Teny.

Faculty and staff active during this period were P. N.
Appleton, G. H. Bower(emeritug, D. A. Carter-Lewis, J. J.

(SAAO). and ocular galaxiegwith an extensive collaborationNu-
merical models of quasi-steady thermal and dynamical states
2. FACILITIES of the gas disks of isolated galaxies and their secular evolu-

Observations at Fick Observatory were obtained on abouton as dissipative structureéwvith grad. student D. C.
70 nights during this period. CCD observations were ob-Smith). Simple analytic models of dissipative structures sup-
tained on 34 nights. The new remote control CCD autoguideported against gravity by wave pressure or turbulence, in-
is now installed and working well at the Newtonian port of cluding (advective stellar winds, multiphase gas galaxy
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disks, and galaxy cores. This project involves multiple local
collaborations. Analytic models and family classifications of
caustic waves generated in galaxy disks by galaxy collisions.
A major review article on galaxy collisions was completed. M.
See www.public.iastate.edu/curt.

P. N. Appleton: Observational studies of interacting and
colliding galaxies, especially in the optical, IR and radiov,
(with V. Charmandaris, Cornell, C. Horellou, Onsala Space
Obs., Y. Gao, IPAC, M. Bransford, New Mexico State, C.
Struck, I. F. Mirabel, Saclay FranceHigh resolution radio
studies of the Compact Objects in Low-luminosity AGNs R,
(COLA) project (with A. Marston, Drake University, R. P.
Norris, CSIRO, C. Heisler & M. Dopita, MSSSO, M. Brans-
ford, New Mexico State, C. Struck & J. J. EitteA molecu-
lar line and CCD imaging study of a Bok Globule in Cygnus
(with J. J. Eitter, C. Horellou & P. Bergman, O%CFor
recent publications see www.public.iastate.edphapplet.

M.

3.3 Stars & ISM S

S.D. Kawaler: Investigations in stellar structure and evo-
lution. Late stages of evolution: white dwarfs and horizontal
branch stars. Theoretical models of stellar evolution and pulS-
sation. Stellar seismology as a tool to probe stellar interiors
using observations and matching to theoretical models. Re-
cent results include decoding the pulsation spectrum of &.
pulsating subdwarf B star, and calibration of seismological
distances using spectroscopy. Kawaler directs the Whole
Earth Telescopda global collaboration of observers who
monitor pulsating stars continuously over a several-week pe-
riod) (See http://wet.iitap.iastate.edu for more info on recenf.
activity with the Whole Earth Telescope. For more on
Kawaler's research and teaching activities, see http://
www.public.iastate.eduf sdk)

L. A. Willson and G. H. Bowen continue to work on F.
problems associated with mass loss from evolved red giants,
especially in developing improved dynamical models and usR.
ing them to interpret relevant observations. This work re-
sulted in one published conference reviésee below and
one in press in this period. Willson also began work on arR.
article for ARAA.

Willson and former graduate student M. Bransford con-
tinued work on the production of light elements in stellar
flares. This work was presented at the Chicago AAS meet-
ing, and a journal paper is in preparation. M.

PUBLICATIONS M.
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