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This report covers the period 1 July 1994 to 30 June 1995.settings as needed. As the report period ended, Burmeister
was engaged in improving the performance of this multitask-
ing system.

1. PERSONNEL

During the report period, W. B. Lee was Visiting Assistant
Professor of Astronomy. Federman was on sabbatical leave; RESEARCH
otherwise, the permanent staff was unchanged_. 3.1 Stellar Astrophysics

Graduate students involved in astronomical research
were: Bruce Cantor, Brian Friedmann, Karl Gordon, Rebecca Ritter Observatory participated in an internationally coor-

Lindell, Chris Mulliss, Jens Petersohn, Dmitri Ryutov, Jr., dinated, multiwavelength campaign, led by H. Henrichs

Yong Zheng, and Janos Zsargo. (Univ. Amsterdany, to study time variability in the spectra of

Visiting undergraduate Michelle BeavéPurdue Uniy.  the O-type starg Per and 68 Cyg. We also collectechelle
was involved in research during the summer of 1994, withspectra of\ Eri as part of a campaign organized by R. Hirata
support from an REU grant to the Department of Physics andkyoto Univ.), and we observed selected A-type shell stars

Astronomy. and Herbig Ae/Be stars as part of a consortium led by C.

Students involved in accelerator-based laboratory astrocrady (Applied Res. Corp. The observatory also provided
physics were: undergraduates Rich Ghrist and Mike Kachemigh-resolution spectra atdlof selected Be and shell stars

and graduate students Rick Irving, Murray Henderson, Yusand symbiotic stars, in support of investigations by K. S.

han Lu, Rasa Matulioniene, and Henry Povolny. Bjorkman (Univ. Wisconsin and R. Schulte-Ladbediniv.
Pittsburgh respectively, with the Astro-2/WUPPE mission in
1995 March.

2. OBSERVATORY INSTRUMENTATION Working with Morrison, Beaver studied variable spectral

The 1200< 800-pixel CCD camera system that was re-features in the candidate Herbig Ae/Be star HD 50138. The
ceived from Wright Instruments Ltd. in November 1992 pro- observational material consisted of CCBhelle spectra ob-
vided another trouble-free year for the 1-m telescope. Duringained from 1993 Nov. to 1995 Mar. with the 1-m telescope,
the report period, a total of 784 stellar and planetary spectran which the SNR ranges from about 20 to about 10@. ikl
were obtained on 93 nights. Most of the stellar observations strong, double-peaked emission feature, with the central
were made with théahelle spectrograph at the standard Habsorption approximately at rest with respect to the center of
a setting, where the spectral coverage consists of 9 disjointnass of the star. The Heand Sill lines have their absorption
70-A regions in the yellow and red, and with a wide slit thatminima at this same velocity, but they show an inverse
yields a spectral resolving power of about 26,000. P-Cygni profile. The long-wavelength absorption wing is

In May, Observatory Technician R. J. Burmeister com-strongly variable, occasionally disappearing completely to
pleted the design, construction, and installation of aleave a symmetrical absorption featygsthough the short-
remotely-operated cover for the upper end of the 1-m telewavelength emission persists at these tim€ékese line pro-
scope’s closed tube. Consisting of overlapping, triangulafile characteristics support the claim that this star is accreting
aluminum plates, the cover opens or closes like a flowepgas.
when its driving pistons are activated by compressed air. Mulliss analyzed radial velocities obtained from 58 Ritter
Operation can be commanded manually at the press of echelle spectra of Her, a well-studied B3 IV star that ex-
button or from a computer. hibits photometric, radial-velocity, and line-profile variabil-

Also during the report period, we replaced our aging ISITity. Discrepant periodicities have been reported in the litera-
television camera, which was used for placing a star imagéure. Since the star exhibits both orbital and pulsational
on the input end of the optical fiber that couples the telescopeadial-velocity variations that are similar to each other in
to the spectrograph and keeping it there during an exposureamplitude, it was necessary to apply an iterative process to
with an SBIG ST-6 CCD camera. Advantages conferred bydetermine separate least-squares solutions for the orbital el-
the CCD, according to our experience, include more accuratements and the pulsational velocity variations. The best-
focusing of the telescope optics and more accurate centerirfgting least-squares orbit solution was subtracted from the
of stars on the fiber, both of which cause higher photorvelocity data, periodic functions fitted to the residuals, that fit
throughput down the fiber. At the end of the report period,subtracted from the data, and the process repeated. A previ-
implementation of the ST-6 as an autoguider was still inously unreported radial-velocity variation with a period of
progress. 0.80+ 0.02 d dominated the orbit residuals. The stability of

Burmeister enabled computer-controlled operation of thehis mode of oscillation was investigated with a sliding-
spectrograph calibration lamps. This function is carried ouwindow analysis, in which successive 30-point data sets
by a PC running under OS/2, which also runs programs thawere analyzed with the Lomb periodogram. The 0.80-day
control the ST-6 and remotely adjust the spectrograph gratingscillation gradually gave way to the two periods observed
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by Rogerson(1984). Thus, the mode switching that has pre- 3.2 Interstellar Matter
viously been suspected in this star is now better documented.

Gordon has been analyzing Rittechelle spectra of the Federman and collaborators acquired data on OH absorp-

) . . tion at 3078 A and studied the consequences of the mea-
spectroscopically variable A-type supergiantyg and HR surements for OH and CHproduction. With J. Weber and

1040. In HR 1040, the morphology ofetiss highly variable, D. Lambert(Univ. of Texas at Austii he observed, ¢, and

with emission appearing sometimes on the red side of thg Per at McDonald Observatory with a CCD. They con-
[

absorption, sometimes on the blue side, sometimes on bot tmed earlier measurements of OH absorption towaehd

and sometimes on neither. In addition, the data show tw . . o
episodes of greatly increased strength of the blue-shifted a _Per and obtained a constraining upper limit towger. If

i t of W which bably indicat osmic ray ionization controls OH production, these results
sorption component of &, which probably indicates en- provide estimates of the cosmic ray ionization rate. loniza-
hanced mass loss.

. o tion rates of 101" to 10 1 s were found; the highest rate
Gordon and J. Aufdenber@vrizona Statg are continuing g

. o " was obtained for the sight line m Per. Since this sight line
to monitor the Hr vanability of the symbiotic system CH passes near the active star-forming region IC 348, the en-

Cyg. . _hanced rate may be the result of recent Type Il supernovae.
Anderson completed work under a NASA Consortium o, ca the ionization rate is known, measurements of HD with
Agreement with a group of investigators at NASA-Ames ledy, o copernicussatellite yield values for the cosmologically
by Edwin Erickson. Model atmospheres of hot stars wergy,orant D/H ratio. The three directions in Perseus have
computed in order to provide realistic ionizing fluxes for acomparable D/H ratios, and the analysis suggests that
study of H Il regions. The models revealed that seeminglyy — (1.5+ 0.5) X 1075, a value consistent with atomic
unrelated inconsistencies between standard models and 0854 from the Lyman series of absorption lines.
servations are actually connected:hot stars are brighter in The upper limit on OH absorption towaglPer led to a
the extreme ultravioletHe 1 continuum than predictedp)  petter understanding of CH formation. As is now well
they have less Fai absorption near 155 nm than predicted, known, the endothermic reaction *G- H, — CH' + H
andc) they have unexplained variable emission in thelHe st e included in the scheme for Cidynthesis. A similar
2.058 um line. All of these problems are resolved when an gaction (O+ H, — OH + H) adds to the amount of OH
outwardly increasing microturbulenggadientin the upper  high temperatures are involved in Chproduction. Although
atmosphere is included in the models. Anderson is preparing,e upper limit on OH towardt Per is comparable to the
the results for publication. observed amount of OH towaxdPer, there is a factor of 10
As an outgrowth of the previous work and its implications jore cH toward ¢ Per. The high-temperature scheme does
for infrared spectra and for the extreme ultraviol@8-54 ot allow large variations in the CHOH ratio. Instead, Fe-
eV), Anderson has begun a collaboration with J. Drew ofgerman with University College, London colleagues J. Raw-
Imperial College London to explore the parameter sensitivityings, S. Taylor, and D. Williams suggested a non-thermal
of infrared emission lines in hot main-sequence stars. In adsgyrce for CH that invoked the passage of Alfravaves.
dition, Anderson and Drew are collaborating with a group atsince C" ions are tied to the magnetic field permeating the
Wisconsin to model the extreme ultraviolet spectra of thegjoud, the Alfvan wave causes non-thermal motion of C
B-type giantse CMa and 8 CMa. These stars have been relative to the cold, neutral background, Hnolecules,
observed by theEUVE satellite to have higher radiative thereby allowing the CH reaction to proceed, but hindering
fluxes in the EUV than any contemporary model predicts. enhanced production of OH. More detailed models are now
Iwamoto, in collaboration with a Kyoto group, continued jn progress.
analytic as well as numerical calculations on the physical For 27 lines in 14 multiplets of $, Federman and J.
kinetics problem associated with the phase transitions bezardelli (Villanova Univ) analyzed data that were acquired
tween the proto-neutron star phase and the meson-condensgslpart of their other programs with the Goddard High Reso-
phase. They looked into the evolution of the chemical com{ution Spectrograph oRIST. The result was a self-consistent
position, the time dependence of the temperatiwkich  set of oscillator strengths for Sabsorption toward Oph.
arises from the competition between the neutrino cooling andhe curve-of-growth analysis included a weak line whose
the heating due to the latent heat released any signature oscillator strength had been determined precisely in recent
in the form of a neutrino burst. laboratory experiments. The resulting astronomically derived
Stimulated by recent measurements of the Hubble paranmultiplet oscillator strengths agree well with the results from
eter that contradict the estimated age of old stars in our gathe Opacity Project for the multiplets wifts° andP° upper
axy, lwamoto, with collaborators at Kyoto, Michigan, and states, but significant differences occur for transitions involv-
Tokyo, began evaluating the uncertainties associated witihg 3D° upper states. It appears that mixing amébg states
age estimates of old stars. Specifically, they are introducingvith excited cores has to be included in the large-scale cal-
such effects as mass segregation, convection, Coulomb soulations.
lidification, opacity, and other plasma physics uncertainties Witt and Gordon collaborated with D. Calzeti8TSc)
in the otherwise currently-best evolutionary code in order taand colleagues on investigating the UV scattering properties
see whether the combined uncertainties in the estimated age§dust in the reflection nebula IC 43BJE observations of
of stars could accommodate the age of the universe that ihis object obtained during the 1980’s had indicated that en-
inferred from the observational value of the Hubble hanced scattering might occur in the wavelength range coin-
parameter. ciding with the 2175 A extinction feature. New, high S/N
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IUE data in two regions of IC 435 showed conclusively that  Wolff and Cantor are using a weak G®and to monitor
no such enhanced scattering is present and that the 2175tAe global opacity on Mars. Using therelle spectrograph
feature is produced by a pure absorption process. Furtheof the 1-m telescope &=60,000 allows accurate determi-

more, the scattering throughout the UV is strongly forwardnation of equivalent widths of individual lines in the 8689 A

directed, with an increasing asymmetry toward shorter wave-band. From comparison of these data with models, the glo-

lengths. bal optical depth and the temperature structure in the atmo-
Witt and Gordon launched a new study of radiative trans-sphere may be deduced.

fer in clumpy scattering media. Work is in progress on ap- James collaborated with L. MartifLowell) on Earth-

plying the results to dusty galaxies and clumpy reflectionbased Mars imaging during the 1995 opposition. These CCD

nebulae where models with homogeneous dust distributionsbservations were made with the 31-in reflecting telescope at

may yield inadequate descriptions. Lowell Obs.; the schedule was designed to fill in the gaps
Witt collaborated with T. SnowUniv. of Coloradg on an  between the monthliAST sequences. In addition, James is a

investigation of the interstellar carbon budget. New resultdarticipating Scientist on thiglars Global SurveyoCamera

concerning the abundance of carbon in young stars as well &gam.

stars similar to the Sun in age and galactocentric distance

suggest that solar abundances are not suitable as cosmic rgf4 Laboratory Astrophysics

erence abundances. Snow and Witt recommend the use of a

reference abundance of 2250 carbon atoms per $®™ for t of the Position Sensitive Detecti ¢ d .
the present interstellar medium. Coupled with recent dete €Nt OF the FOSIIoN Sensitive Detection system and assoc-
ted data collection collection equipment has continued.

minations of the interstellar gas-phase carbon abundané® Curtis. Irvi d Hend h leted isoel
along several lines of sight, this leaves fewer than 100 car- urtis, 1rving, and Fenderson have completed 1Soelec-

: : tronic measurements of lifetimes in Ag Cd i, and Iniv.
bon atoms per TOH available for the formation of large : ' .
P g Qese were motivated by recent GHRE3T observations of

carbon molecules and carbon dust, which represents a seve-\:1 .
the HgMn-type starg Cnc andy Lup, as well as by appli-

constraint for many current interstellar dust models. . : . .
With T. SasseefUC Berkeley, Witt and Friedmann ana- cations in EUV absorption spectroscopy made possible by, e.
' gd-» EUVE satellite data.

lyzed far-UV surface brightness measurements in fifteen : . .
fields obtained by the FAUST experiment during a March Curtis, Irving, Henderson, Ghrist, and Kacher have been

1992 shuttle mission. A Monte Carlo model, developed bycoIIaboratlng with I. Martinson, R. Hellborg, P. Bengtsson,

Witt and Petersohn, was used to predict the diffuse galacti .__Johansson, C. Jupeand G. KalugUniv. of Lund) and E.

light. The model takes into account the cloudy nature of the rzlalb%rt, Jt.' Grar;}zow, and ‘IJ.th(T.:CfeftBochum univ). Thtesef th
interstellar medium, and it utilizes a radiation field based orponaborations have compleled Iiletime measurements of the
the far-UV fluxes of 58,000 stars observed by the TD-1 sat'c>0nance and intercombination lines of N&la il, Mg i,
ellite. It is anticipated that tight constraints will emerge for gl v, S'dV’FPV'_ mt:]he Qeorl}_sequence, as Wf.:cl ‘?&'CN,{'V&
the far-UV albedo and the phase function asymmetry of ga- vV, and vl in the bery |un_1_ sequence. Liteime studies
lactic dust grains representative of the diffuse medium arave also been carried OL.“ foriiNin the boron sequence and
intermediate and high galactic latitudes. orCrT1et|T1b(_errs ofdthg alumlgucm Equt:e_r(ljce. tional Helleni

R. Lindell, under Witt's supervision, continued to study urtis, -1heodosiou an - Nicolaidesiational Hellenic

the wavelength dependence of attenuation by dust associat seqrch F_oundatipr) of Athgnkave developed. a method
with the “Evil Eye” galaxy, NGC 4826. y which high-precision measurements of lifetimes can be

combined with a comprehensive knowledge of cancellation
effects to make high-precision determinations of electrostatic
3.3 Planetary Astronomy core polarizabilities. They have applied these methods to
Mg™, Ca", and Zn", and they have achieved precise speci-
James has been the PI of BT project for monitoring fication of the wavelengths of transitions between high Ryd-
Mars with WFPC2 and with FOS. Images of Mars obtainedberg states of neutral Mg, Ca, and Zn.
during the past year, when the planet was near aphelion, Jupen and Curtis have made observations in spark and
revealed an extensive equatorial band of water ice cloud3ET tokamak spectra that have led to high-precision specifi-
encircling the planet. These clouds seem to be the result of @ation of energy levels and transition wavelengths in the Al
low saturation level for water vapor in the atmosphere; thissoelectronic sequence for the ions fromiPto Mo XxX.
season is one of relatively high humidity due to water sub- Curtis, Ellis, and Martinson have developed a data-based
liming from the north polar cap, and the water condenseparameterization that permits precise isoelectronic determi-
into clouds in the sub-equatorial region. This has major im-nations of line strengths, and they have applied it to transi-
plications relative to the global distribution of water on the tion probabilities for the resonance transitions of the Li, Na,
planet, which have been explored by James, T. ClancZu, and Ag sequences, and both the resonance and intercom-
(Space Science Inst., BouldeM. Wolff (a postdoc on this bination transitions of the Be sequence.
projech, and others in a recently submitted article. This work profited greatly from extended working visits
Zheng completed a study of the distribution and properby Martinson, Hellborg, and Bengtssédniv. of Lund) and
ties of martian clouds in 1998 ST observations. He used a by A. Hibbert and J. FlemingQueen’s Univ. Belfagt
radiation transfer code to deduce the optical thicknesses of Under the direction of Kvale, several studies of libns
clouds on Mars at various wavelengths. impacting on neutral atoms were recently undertaken. Stud-

At the Toledo Heavy lon AcceleratdiTHIA), develop-
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ied in particular was the single- and double-electron detach- Undergraduate astronomy enrollments for the four aca-

ment of H in collisions with noble gas atoms at 5- to 50- demic quarters covered by the report period were as follows.

keV impact energies. In addition, a detachment study ofn our general education courses, the annual total was 935

H™ impact on methane was completed. for the three introductory lecture courses and 120 for the
With Kvale and Ellis, Matulioniene performed a theoreti- laboratory. The more advancésD0-leve) general-education

cal study of collisional excitation of neutral atoms by H courses had a total enrollment of 44. In graduate courses and

impact. In preparation for experimental work, she estimateddvanced undergraduate courses for science majors, the total

the expected cross section by means of a coulombic approxénroliment was 26.

mation theory of target excitation. The experimental part of

the research involved the extraction of cross sections from.2 Public

measured energy-loss spectra. Roughly six months later, Lu . .
obtained the first measurement of the cross section for H Undergraduate Assistants to Mak and Anderson for public

impact excitation of helium to ita=2 states. Current work educat(ljogl V\t/ﬁ reTEllzabethDSChulzt,hDawn (i?arrn_agy,ﬂ;] eflf?.TtOt'
aims to reduce the experimental errors in this measureme °f, ahd Aletha Tomezac. DUNNg the report period, the RItter
Witt and Ryutov collaborated with D. FurtoiRhode Is- lanetarium presented six unique planetarium programs, all

land Coll) on the characterization of a wide range of hydro- of which were written and produced in-house. New programs

genated amorphous carbGHAC) samples. These materials presented for the public at Ritter Planetarium weaethors
in parenthesgs

are laboratory analogues of interstellar dust components ré )
sponsible for the extended red emissi&RE) and the inter- Sr:cz)gﬂaker—’l&?tvyi(l\/:?li, '\'clciu”y' Schulz, and Carmajty
stellar 3.4um band absorption. Measurements of Raman “ ThearsA er pg ?[T(h a ?M K Capli Bind
scattering spectra and of the photoluminescence efficiency s There Anyone Out There{Mak, Caplinger, Binder

were performed, as well as measurements of theyu3- Ritter Planetarium continued its sponsorship of the

absorption band strengths and the UV-visible absorptior?trongsviIIe High S_Ch°°| Planetarium beg““ 'a?‘ year. .TO
spectrum. A subset of the HAC samples was found to matheIIO McCuIIy eStab“Sh. the Schuelle Planetarium in Bay Vil-
the mass absorption coefficient at 3uin of the interstellar aget, é)tr;:o, tr;)e E_Itlfwmtg f? roglr:nljs r\]/\t/eref id?zted Na'mrj]t pr e
dust while simultaneously matching the detailed absorptio ented there by Ritter stafl. Ights of Hollday Nights

- ; ; dapted by McCully and Mak “Santa’s Secret Star”
band profile. These HAC materials have a high band gapa )
near 2 eV, and also a high photoluminescence efficiency. (Tahd;gﬁi;gp't\ggcbﬂlmgﬁ;akand Is There Anyone Out

Lee and Witt collaborated in an experiment to conduct :
The total attendance for all programming conducted under

gas-phase spectroscopy of HAC clusters, produced by laser : . .
sputtering off HAC films provided by Furton. The aim was to ?he auspices of _thter_PIanetarlum and Brooks Observatory
eached an all-time high of 23,500 for the year, up about

search for absorption features matching diffuse interstellal 300 last Wh h itted tinued
bands. The column density of the produced species was in- rom fast year. en weather permitied, we continue

sufficient to lead to observable features. The experiment i%:ur normal program of monthly public observing nights with

: : : ; Ritter 1-m telescope and weekend evening viewings with
now being redesigned to capture the sputtering products in Q¢ el
g 9 P P gp the facilities of the Brooks Observatory. Each event usually

frozen argon matrix for subsequent spectroscopic analysis. .
In an ongoing experiment, Schectman, Henderson, angttrgcted 50 to 100 people. Approximately 5000 attended
uring the year.

Povolny obtained oscillator strengths for transitions iniSi .
from measurements of mean lives and branching ratios. We conducted our Five Part Amateur Astronomy Work-

Their mean life for the line at 1527 A confirms the theo- shop Series, and Mak taught Se\./eimmet. Workshops_for

retical prediction of Hibberet al. (1992 from a large-scale teachers. Carmany developed an interactive planetarium pro-

computation gram and observing session to meet the requirements for the
The A— X (v',0) bands of CO withy’=7 are among Astronomy Merit Badge program in the Boy Scouts of

the best transitions for obtaining reliable estimates of columﬁo‘mde.r'cat' To dalte ?‘:\(’)eo Tvte conduc'\;ed.ttvl\éeréty Suci;‘/ progr?ms
density because they are relatively weak. The available eJ?ad N9 tolneary | stronomy 7 e”h. «:]Itges.h e con ;n-t
perimental and theoretical information on band oscillator/€9 OUr t€IESCOpe loan program, in which teachers must at-

strengths shows differences of 20-30%, a range that ignd a three hour workshop to become certified to borrow a

greater than the uncertainties associated with the astronom':elesnon's' The telescope has been continuously on loan
cal measurements. Federman, Lee, and K. Mennifigaiv. since the program began two years ago. Mak continued

of Wisconsin at Whitewatgrbegan an experiment at the working with John GraftoBryan High School, UT-SPICA-

Univ. of Wisconsin Synchrotron Radiation Center to helpgl) to provide students with observing opportunities in

determine the most appropriate set of oscillator strengths fol?ryan. .
interstellar studies. On 11 May 1995 the Planetarium was closed for asbestos

removal and for renovation of the lobby ceiling, offices, and
reading room on the first floor of the Ritter building. As part
4. INSTRUCTION of the renovation, a room is being converted into a resource
4.1 Academic area Where a continually growing collegtion of r'nate.rials Wi||
be available for teachers and the public to review, including
The M. S. degree in physics was awarded to Karl Gordonbooks, magazines, videotapes, and software.
Yushan Lu, Rasa Matulioniene, and Yong Zheng. Planetarium staff delivered papers at six conferences.
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5. MISCELLANEOUS Gordon, K. and Witt, A. N. 1994, “Escape of Stellar Radia-
T . tion from a Clumpy Scattering Environment,” BAAS, 26,
5.1 Participation in meetings 1329

Federman presented an invited talk at the InternationgBordon, K. and Witt, A. N. 1995, “Radiative Transfer in
Conference on High Resolution Astronomical and Labora- Galactic Environments with Clumpy Dust,” BAAS, 27,
tory Spectroscopy which was held in Brussels. 861

Witt gave invited lectures at the STScl Workshop “Dust Iwamoto, N.,(Qin, L., Fukugita, M., and Tsuruta, JS1995,
Survival in Galactic/Intergalactic Media” and at the NATO ~ “Neutrino Magnetic Moment and the Fourth State of
Advanced Research Workshop “Opacity of Spiral Disks” in ~ Matter,” Bull. APS, 40, 985
Cardiff, Wales. He also presented papers at the COBE Workwamoto, N.,(Qin, L., Fukugita, M., and Tsuruta, }51995,

shop “Uncovering the Far-Infrared Background” at the Uni- ~ “Effects of Neutrino Magnetic Moment on Neutron Star
versity of Maryland and at the ESO/MPA workshop “Spiral ~ Cooling,” Bull. APS, 40, 985
Galaxies in the Near-IR”in Garching, Germany. (Lee, S. W), James, P. B., anClancy, R. T) 1994, “Re-

lwamoto presented papers at the Fall Meeting of the Ohio gional Albedo Features on Mars: Results from HST Moni-
Section of the APS at the Univ. of Toledo, Toledo, Ohio and  toring during 1990-1993,” EOS, 75, 219
the Joint April Meeting of the APS and the AAPT in Wash- James, P. B.(Lee, S. W,, Clancy, R. T., Martin, L. J., and
ington, D. C. Bell, J) 1994, “Monitoring Mars with HST: 1994 Obser-
Witt served on the scientific organizing committee for the ~ vations,” BAAS, 26, 1123
Cold Dust/Galaxy Morphology conference scheduled forlLu, Y. 1995, “Measurement of total cross sections for H
Jan. 1996 in Johannesburg, South Africa. impact excitation of helium atoms,” M. S. Thesis, Univ.
K. Gordon attended the AAS meetings in Tucson and of Toledo
Pittsburgh and presented papers on radiative transfer iMatulioniene, R. 1994, “Total cross sections for Hmpact
clumpy media jointly with Witt. Also attending the Pitts-  excitation of neutral atoms,” M. S. Thesis, Univ. of To-
burgh AAS meeting were Cantor, Friedmann, and Lindell; ledo
presenting contributed posters were Beaver, Morrison, MulMorrison, N. D. and Beaver, M. 1995, “Spectroscopic Moni-
liss, and Zsargo. toring of the Be] Star HD 50138,” BAAS, 27, 825
Mulliss, C. L. and Morrison, N. D. 1995, “The Radial Ve-
locity Variations in lota Herculis,” BAAS, 27, 842
5.2 Visiting Lectureships Weber, J., and Federman, S. R. 1995, “NH in Diffuse Inter-

Federman gave colloguia/seminars at the Univ. OthsteIIa\r( Cilgggsj;\B,\T"' AL'P'S;(" 4%I14(§7' he Mars A
Wisconsin-Madison, Yerkes Observatory, Univ. of Waterloo, enﬁ, N ob ’ NeW (:OHSa'It' ) I\(/)IUS STIL” € Uar_s t;n;_)-
Univ. of Texas at Austin, University College, London, and sphere: Observations o ;- M. Thesis, LUniv. ot To-

Queens Univ., Belfast. Witt presented colloquia at Cornell Iedp 3. and(P 1995. “N ical T fth
University and at ESO Headquarters in Garching, Germany?Sargo . and(Petrovay, K) » “Numerical Tests of the

Witt presented an invited lecture “Carbon in Interstellar _Qu:?}snmear Approximation of Mean-field Electrodynam-
Space” at the Spring Meeting of the Ohio Section of the ics,” BAAS, 27, 814
American Physical Society in Youngstown, OH.

Iwamoto gave an invited colloquium at Bowling Green PUBLICATIONS
State Univ., Bowling Green, Ohio. Allen, J. S., Fang, X. D.(Sen, A.) Matulioniene, R., and
Kvale, T. J. 1995, “Double-electron detachment cross
sections in intermediate-energy Holus noble-gas colli-
sions,” Phys. Rev. A, 52, 357

We gratefully acknowledge NASA grants to Federman(Bengtsson, . Curtis, L. J., Henderson, M., Irving, R. E.
and Schectman and to Demps€$TSc) and Bopp and and Maniak, S. T. 1995, “Lifetime Measurements iniN
grants from STScl to Federman and James. Witt, Gordon, using the Beam-Foil Technique and Cascade Correc-
and Friedmann acknowledge support from the NASA LTSA tions,” Phys. Scripta, 52, in press
program. Anderson gratefully acknowledges support from{(Block, D. L.), Witt, A. N., (Grosbol, P., Stockton, A. and
NASA-Ames for publication and computation. James is a Moneti, A) 1994, “Imaging in the Optical and Near-
Mars Global SurveyoParticipating Scientist and a Co-lona  Infrared Regimes. |. Arcsecond Spatial Resolution of
Lowell Observatory Mars observing grant. Widely Distributed Cold Dust in Spiral Galaxies,” A&J ,

Iwamoto wishes to acknowledge the Yukawa Institute for 288, 383
Theoretical Physics and the Department of Physics, KyotdBlock, D.), Witt, A. N. and(Grosbol, P. 1995, “Arcsecond
Univ. for support during his visits. Curtis acknowledges sup- Resolution of Cold Dust in Spiral Galaxies using Optical

5.3 Awards and Research Support

port from the US DOE. and Near-IR Imaging: Dust Masses Increase by 900%" in
Opacity of Spiral Disks, J. Davies, etDordrecht: Klu-
wer), p. 227

6. REPORTS, THESES, AND ABSTRACTS (Calzetti, D., Bohlin, R. Q, Gordon, K. D., Witt, A. N. and

Aufdenberg, J. 1994, “A Model for the Peculiar Interacting  (Bianchi, L) 1995, “Scattering Properties of Dust in the
Binary Star V644 Mon,” M. S. Thesis, Univ. of Toledo Reflection Nebula IC 435,” ApJL , 446, in press
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Curtis, L. J. 1995, “Precision Oscillator Strength and Life- Iwamoto, N.,(Qin, L., Fukugita, M., and Tsuruta, )S1995,
time Measurements,” chapter in Atomic, Molecular, and  “Neutrino Magnetic Moment and Neutron Star Cooling,”
Optical Physics Reference BogKY: AIP Press Phys. Rev. D, 51, 348

Curtis, L. J. and Ellis, D. G. 1995, “Predictive Systematiza- (Jupa, C,), and Curtis, L. J. 1995, “Isoelectronic Compari-
tion of Line Strengths for the ¥ —2s2p Resonance and  sion of the Al-like 323p2P — 3s3p2*P Transitions in the
Intercombination Transitions in the Be Isoelectronic Se- lons Pl — Mo xxx,” Phys. Scripta, 52, in press
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