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This report covers the period 1 July 1996 to 30 June 1997.ing with Bjorkman on analyzing the data on the Herbig
Ae/Be stars and also on the classical Be stars. Supporting
1. PERSONNEL high-resolution optical spectra of the WUPPE stars were ob-
During the report period, Karen S. Bjorkman joined thetained by Morrison, Gordon, and Mulliss with the Ritter
permanent staff as Assistant Professor of Astronomy, anéchelle spectrograph, and these data will be included in the
Jon E. Bjorkman accepted a position as Research Assistaahalysis.
Professor. Anatoly Miroshnichenko began a postdoctoral re- With K. Wood (Harvard CfA), Bjorkman and Bjorkman
search associateship, working with K. Bjorkman on datadeveloped techniques for using continuum spectropolarim-
from WUPPE. Otherwise, the permanent staff was un-etry to diagnose the structure of circumstellar disks around
changed. classical Be stars. From observations with the Halfwave Po-
During the fall of 1996, Morrison was on leave at the larimeter(HPOL) at the Pine Bluff Observator§PBO), they
Astronomical Institute “Anton Pannekoek,” University of were able to show that the disk structure can be well con-
Amsterdam, The Netherlands. strained by the polarization data. These techniques are now
Students involved in astronomical research were: underbeing applied to additional stars, with M. Putm@s Wis-
graduate Greg Madsen; and graduate students Brian Abbolgnsin and Australian National Valso involved in that
Bruce Cantor, Brian Friedmann, Karl Gordon, David Kn- analysis.
auth, Ivayl_o Mihaylov, Ch_ristopher Mulliss, Jens Petersohn, |4 collaboration with A. QuirrenbactMax-Planck Inst,
Tracy Smith, Larissa Spiker, ZhongYuan Xue, and Janogjorkman and Bjorkman combined spectropolarimetry from
Zsargo Visiting undergraduate students Eric Higgs and Danpgg with interferometry from the USNO Mrkll interferom-
Yelle (Xavier Univ. and the Univ. of Pittsburgh, respec- ger for seven Be stars, and were able to demonstrate definite
tively) were supported by the NSF REU program. evidence for disks that are constrained to be quite thin. The
combination of interferometry and spectropolarimetry is

2. OBSERVATORY. shown to be useful for obtaining detailed information about
The 1200<800-pixel CCD camera system that was re-ine nature of circumstellar disks.

ceived from Wright Instruments Ltd. ip November 1992 pro- Bjorkman continued a spectropolarimetric survey of
vided another trouble-free year for thehelle spectrograph Herbig Ae/Be and T Tauri stars in the optical, using the
with the 1-m telescope. During the report period, a total ofyp( instrument at PBO and at the WIYN observatory at
515 stellar, planetary, and cometary spectra were obtained Qtt Peak. Additional observations were obtained during a
81 nights. Most of the stellar observations were made Wm\NIYN run with K. Nordsieck(U. Wisconsin in December
the s_tandard H 9?""?‘”9 setting, \_Nher(_a the spectral coveragelg%' and analysis of these data is underway. Other work on
con5|sf[s of 9_d|3]0|.nt 70_'&. regions in the yeIIowl and red’the Herbig Ae/Be stars by K. Bjorkman includes collabora-
and with a Wld(.e slit that yllelds a spectral resolving POWET N with C. Grady(Eureka Scientifirand M. Sitko(U. Cin-
S\;r%t,r?gglitDvl\Jlggié?fopg;C;i ég?;og el?];gfgai%r‘:lg)r/" ohbo- W_cinnatD to investigate the nature of the circumstellar enve-
' S éopes of these stars by means of ultraviolet, optical, and

jects observed with the 1-m telescope since the fall of 199 frared A d UV and obtical ; lari
and on the number and quality of spectra of each one can Bgtrrare Spectroscopy an and optical spectropofarim-

. etry.
found in Gordon(1996.
(1999 Spiker and K. Bjorkman have begun to revisit the ques-
3. RESEARCH tion of mass-!oss ra_tes of B star_s. Recenfc X-ray a_nd EUV
. results, combined with new theories for axisymmetric enve-
3.1 Stellar Astrophysics lopes around rotating stars, have suggested that current esti-

Continuing spectroscopic monitoring programs at RitterMates of mass-loss rates from B stars may be low. Using the
Observatory that are not described below concern: binarf€W results and true axisymmetric models, together with
stars, hypergiant stars, BA supergiant stars, Herbig Ae/B8€Wly reprocessetlJE archival data, Spiker and Bjorkman
stars, A-type shell stars, and UU Herculis-type stars. are deriving new mass-loss rates for comparison with older

K. Bjorkman continued her analysis of data obtained withPublished values.
the WUPPE instrument aboard the Astro-2 space shuttle mis- Miroshnichenko and K. Bjorkman studied spectropolari-
sion. These data are among the first ultraviolet spectropoldhetric data obtained by the Wisconsin Ultraviolet Photo-
rimetric observations of classical Be stars and of HerbigPolarimeter ExperimerWUPPE aboard theAstro-2 space
Ae/Be stars ever obtained. The UV observations are commission in March 1995. They found that the Herbig Ae/Be
bined with optical observations for complete spectropolarim-star AB Aur displays a position angle flip by nearly 90° in
etry from 1450 A to 1.05um. For the classical Be stars, the the UV region while another pre-main-sequence candidate,
effects of spectral type and rotation rate on the polarimetriddD 50138, does not. The results indicate that both objects
spectrum are being investigated. A. Miroshnichenko is work-have non-spherical circumstellar envelopes. That of AB Aur
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has a lower density contrast between the equatorial and polarhich should allow the analysis of the possible influence of
regions than that of HD 50138. turbulence gradients.
_ In collaboration with M. Elitzur(Univ. of Kentucky and In collaboration with K. Wood(CfA), J. Bjorkman con-
Z. lvezic (Princeton Univ), Miroshnichenko carried out tinued to develop Monte Carlo simulation techniques for 3-D
modeling of spectral energy distributiofS8ED) of a sample radiative transfer. Methods have now been developed for de-
of 13 galactic Be] stars in a range from 0.3 to 1Q0m. They  termining the 3-D radiative equilibrium temperature distribu-
found that the dust density distributions can be roughly defion within dusty environments. These methods have been
scribed as< r ~%2in the inner shell, and by a somewhat flat- applied to a study of dust formation in the disks arouriel]B
ter decline in the outer regions_ However, the SEDs differStarS. Preliminary results indicate that the Wind-Compressed
significantly within the group, possibly reflecting different Disk Model (Bjorkman and Cassinelli 199%an explain the
evolutionary states of individual stars. formation of disks around [] stars and that these disks are
Miroshnichenko studied high-resolution spectra of mMmwc sufficiently dense to explain the formation of dust in their
314, an LBV candidate recently discovered by him, in col-Outflow. _ _ _
laboration with L. Houziaux, I. Fraat (Univ. Mons, Bel- J. Bjorkman is also developing methods for calculating
gium), E. Chentsov, and V. KlochkovéSpecial Astrophys. line profiles in aspherical circumstellar envelopes for deter-

Observ. of the Russian Acad. SciThey calculated profiles Minations of the mass-loss rates from hot stamscollabo-
of Balmer emission lines and that of Ha 6678, using two ration with K. Bjorkman. As part of this program, Mihaylov

different radiation transfer computer codes. They calculated® developing a Monte Carlo line synthesis code for calculat-

the Balmer line profiles using an axisymmetric model of the'r:gnlé;grr]?:sgﬁ;cif lf'iré? dgr%fl'lcﬁz ?uff?orcv?slefzfoasmfrs“t::rl,s non-
stellar wind and the Sobolev approximation to determine hy- . -1ty S . . s
J. Bjorkman is also continuing his theoretical work with

droge_n level populations. The comovmg-_framg method in Znbbott on the winds from rotating stars. Numerical models
spherical envelope was used for the helium line. The main

. . . of rapidly rotating stellar winds indicate that there may be
parameters of the star and |ts_ wind have been determined Rultiple critical points in the wind. Since these critical points

be: Te=25000K,R" =50R5 , M=4x10 Mg yr %, v, = determine the mass loss rate, the wind could have more than
500 km s . i one solution for the outflow. If so, the winds of rapidly ro-
Morrison continued to study Ritterckelle spectra of the  tating stars may have multiple outflow rates, and the star may
Herbig Ae/Be star HD 163296 and the candidate Herbigswitch between the different solutions, producing time vari-
Ae/Be star HD 50138. ability of the emergent spectrum. Using the topological
Under the supervision of Morrison, Mulliss began a majoranalysis methods developed by Bjorkm@®95, Abbott is
study of time variability in B- and A-type supergiants, as classifying all the critical points of rotating line-driven
seen in Ritter ehelle spectra. Particularly of interest are thewinds, determining their location, and finding which outflow
stars HR 1035, HR 1040, and Cyg. The radial velocities solutions are allowed.
and equivalent widths of photospheric lines and the strengths Other collaborations include investigating the magnetic
of absorption and emission components i lre being field structure of Wind-Compressed Zone models with R.
searched for periodicities, and photospheric precursors ttgnace(Univ. Glasgow and J. CassinelliUniv. Wisconsin,
certain dramatic increases in aHabsorption equivalent and determining the effects of gravitational microlensing of
widths (“high-velocity absorption events;” Kaufertal. extended sourced. Simmons and |. Coleman, Univ. Glas-
1996 are sought. gow). Our preliminary work indicates that microlensing an
Mulliss re-analyzed his radial-velocity observations.of AGB star would produce observable polarization signatures
Her, a well-studied B3 IV star that exhibits photometric, that would aid in diagnosing both the properties of the lens-
radial-velocity, and line-profile variability. When the data seting object and the properties of the extended circumstellar
is subdivided, the star is found to switch among several difenvelope. Similarly, microlensing of stars with circumstellar
ferent pulsation modes, a result that is consistent with thélisks would provide a valuable probe of the disk structure.
discrepant periodicities have been reported in the literature.
The new analysis shows that the conclusion of the presence?2 Interstellar Matter

of mode switching is robust with respect to different ways of Gordon, Witt and Friedmann reported the first successful

subdividing the data set. . detection of extended red emissitERE) in the diffuse ISM
Anderson and Xue continued the calculation of non-LTEqf the Galaxy, covering galactic latitudes frojin| = 20° to

model atmospheres from the early B-star range into the midy| =60° with a total sky area>110071°. In this study,

and late-B range of temperaturéfsom 30000 K to 22000 packground photometry iB and R done with Pioneer 10

K). These atmospheres have new and extended model iogfd 11 at heliocentric distances greater than 3.3 AU was
for theu, m andiv ions of C, N, O, Ne, Al, and Si, with combined with precision star counts extendingme: 20 to
representations for all allowed transitions between stategerive the intensity distribution and color of the diffuse ga-
with principal quantum numbers less than 7 built on the firstiactic background radiation. In tfe-band, the ERE is found
two or three parent excitations. The models also include disto be about as intense as the scattered diffuse radiation, and it
tribution function representations for the transitionsiirand  is found to be well correlated witN(H 1) and the line-of-

Iv ions of Sc—Ni. They are able to produce high-resolutionsight far-IR thermal emission from galactic dust. On the ba-
emergent spectra for direct comparison with observationssis of these correlations, a photon conversion efficiency of
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(10=3)% was determined, assuming that all dust absorptioffior this sight line was adopted. Future models of the radio
in the 912 — 5500 A range is caused by the ERE photoluand infrared emission from the PDR in the molecular cloud
minescent agent. This efficiency estimate is a lower limitneed to take the local extinction into account. The chemical
because there are several other likely contributors to the almnodels, however, were not able to reproduce the observed
sorption. column of CN. Measurements of CN and HCN emission at
Petersohn and Witt completed a radiative transfer study ofadio wavelengths show that CN/HCN increases toward the
far-UV (1600 A) background radiation measured by the Dy-star; an extra contribution to the CN abundance from the
namic ExploreDE)-1 satellite. A significant fraction of the molecular cloud is needed to bring the modeling results of
background was attributed to diffusescattereyl galactic ~ the foreground gas into agreement with the observations.
light. The most likely solution for the albedo and phase func- An analysis by Federman, D. E. Welty. Chicago, and
tion asymmetry parameter area=0.57+0.15 and J. Cardelli(Villanova) revealed the amount of CH produced
g=0.89+0.05. An uncorrelated background component,in the non-equilibrium processes leading to the synthesis of
most likely due to extragalactic light, was found to amount toCH" in cloud envelopes. They combined estimates of den-
400+ 150 photons s' A=t cm 2 sr . sity and temperature from the excitation of neutral carbon
Witt and Gordon continued their radiative transfer work Within the three fine-structure levels of the ground electronic
on clumpy scattering media by completing a large series oftate with measurements of the total amount of CH and up-
galaxy models with doubly exponential disks and bulgesPer limits for G, and CN toward 23 Ori an@g* Sco. The
with arbitrary bulge/disk ratios. Models with identical results from Ci excitation suggest rather low densities. The
amounts of dust, with either homogeneous or clumpy distritPPer limits for G and CN constrain the amount of CH
butions, were studied in order to quantify the effects ofassociated with the eqwllbrlu_m chemistry for these species:
clumpiness on observable galactic parameters such as sl — Cz2 — CN. The remainder of the observed CH col-
face brightness gradients, color gradients, total apparent [N is assumed to be produced along with ‘CHFor both
minosity, and IR surface brightness profiles. A subset offirections, the column of CH is approximately 40% of the
these models was used in a collaboration with L. KuchinskCH™ column. The analysis is being applied to a larger
(OSU) in which the optical depth perpendicular to the disk of S&mple of sight lines.
a set of highly inclined spiral galaxies was found. These Federman, Knauth, Lambert, Y. Sheffet. Texas,

results, which indicate that typical central optical depths ar&-ardelli, and lU 1Soofie(\/_iIla'mO\./a) completed their measure-
of order 1-2, are important in the ongoing debate as tgnents on theé'B/1%B ratio in diffuse interstellar clouds. The
whether galaétic disks are opaque or not. data for the sight lines toward Ori and{ Oph are consistent

In collaboration with Madsen and P. Gros&ISO), Witt with the results presented last year for the gas towagto.

employed these same models to estimate the dust massesT&e interstellar ratio does not vary to within the precision of

disk galaxies, comparing the observee K color distribu- the measuremeni20%) and is consistent with the meteor-
tions across the disks of these objects with prediatedk itic ratio of ~4. The results can be understood with models
excesses for models with known dust masses. The du§f Galactic nucleosynthesis for light elements — namely,
masses were found to be larger than corresponding dugpallatlon involving cosmic ray protons on interstellar CNO,
masses derived from observed IRAS 100+ fluxes by fac- enhanced amounts of cosmic ray CNO nuclei on interstellar

tors of 5—7 for homogeneous models and by factors of 7-18rotons, and ”e”F””OS fr'om a supernpvalﬁh nuclei |n'the
for clumpy models. stellar envelope is requwed to explain the observations for
Gordon, Calzetti, and Witt employed similar models tothe solar system and interstellar space.
study the characteristics of dust in starburst galaxies. In such ,
systems, the dust has mainly a screen-like geometry, sur-S Planetary System Astrophysics
rounding the starburst regions, while dust internal to such On six nights during the first half of 1997 April, Knauth
regions has been removed either by radiation pressure or lyhd Mulliss obtained spectra Bt= 60,000 of Comet C/1995
grain destruction. The wavelength dependence of extinctiom1 (Hale-Bopp with the ‘&helle spectrograph on the 1-m
in such systems is most like that in the SMC, with no ob-telescope. With the collaboration of Morrison, analysis of
servable 2175-A feature. Witt, Gordon, and Rh. Evélds  these spectra is underway. Two principal aims of the study
Chicago have been collaborating on a program of imagingare to compare the strengths of the unidentified lines with
photopolarimetry of NGC 7023 and other reflection nebulaehose in the group’s spectra of Comet Hyakutake and to
at visible and near-IR wavelengths. Their aim is the determisearch for heretofore unnoticed splitting of these lines.
nation of the near-IR albedo of the nebular dust and the James continued as PI ofHubble Space Telescoeo-
degree of clumpiness of the nebular material. gram in which Mars has been monitored with WFPC2, STIS,
Federman, Knauth, D. Lambeft). Texag, and B-G  and NICMOS during all periods in which it has been observ-
AnderssonJPL) studied the photodissociation regiPDR)  able since 1990. Observations acquired during Cycle 6 have
associated with NGC 7023, which is illuminated by the starreinforced our earlier conclusion that the atmosphere of Mars
HD 200775. They measured absorption from atomic specielas recently been significantly more cloudy near aphelion
(Na1, K 1, Cai) and molecule$CH, CH", C,, and CN in  than had been previously believed. Coupled with microwave
order to extract the physical conditions in the PDR in front of CO spectra obtained by Clan¢8S)), these data suggest that
the star. Chemical models of the foreground gas successfullthis process may play an important role in the global water
reproduced the observations only when the extinction curveycle. Images of Mars acquired during the fall of 1996 re-



THE UNIVERSITY OF TOLEDO 659

vealed significant dust storm activity in the north polar re-of C/Si ratios was produced with the local plasma-enhanced
gion of the planet. In June, 1997, a significant dust storm irchemical vapor deposition system. Through collaborations
Valles Marineris was discovered as parttTobservations with X. Chen(Tencor Corp. and Th. HennindgUniv. Jena,
supporting Pathfinder. independent measurements of the indices of refraction were
M. Wolff and Cantor are using a weak G®and to moni- obtained for these films, while their optical and photolumi-
tor the global opacity and atmospheric temperature on Marsiescent characteristics were determined locally. Work is also
Use of the Ritter ehelle spectrograph witlR=60,000 al- progressing toward the study of the near-IR emission char-
lows determination of equivalent widths of individual lines acteristics of these solids under conditions resembling those
in the 8689 A band. These widths are sensitive to atmoef interstellar environments.
spheric aerosols and to atmospheric temperature. Betwe%n
1997 February and July, spectra were obtained on 16 nights.
An atmospheric model which takes account of variations in Iwamoto continued collaboration with researchers in
surface reflectance, elevation, and seasonal effects is beifgyoto and Chiba Inst. Tech. on dynamical weak processes
developed. associated with the formation of meson condensation inside
Bruce Cantor, with the help of Higgs and Yelle, analyzedneutron stars.
the regression of the north polar cap of Mars using both In collaboration with the groups in Tokyo and Montana
WFPC1 and WFPC2 images from four Martian years. CantoState, Iwamoto studied the effects of axion emission on the
compares these regressions during the four spring seasoti®rmal evolution of neutron stars. Three types of equations
observed byHSTto each other and to the historical data baseof state with nucleon superfluidity are considered, in com-
in order to constrain interannual variations. parison with the observational data, to obtain limits on the
James is a Participating Scientist and member of thexion parameters within the KSVZ and DFSZ axion models.
MOC (Mars Observer Cameraleam on the Mars Global
Surveyor Mission. Preliminary planning for the mapping 4. INSTRUCTION
phases of the mission has taken place during the past year. In
addition, James is a Co-l for the MARCI camera for the4.1 Academic
1998 Mars Surveyor Orbiter and has been involved in filter
selection and calibration.

5 High-Energy Astrophysics

Undergraduate astronomy enrollments for the four aca-
demic quarters covered by the report period were as follows.
In our general education courses, the annual total was 1137
for the three introductory lecture courses and 151 for the
Curtis, Ellis, and Matulioniene have collaborated with T.laboratory. The more advanced300-leve) general-
Brage of the Univ. of Lund to develop a method for incor- eéducation courses had a total enrollment of 16. The junior/
porating the relativistic) dependence of the Dirac radial senior-level course entitled, “Astronomy in the Plan-
wave function into the specification of oscillator strengths€tarium,” had an enroliment of 8, and the honors course
from measured lifetime and energy level data. They haventitled, “Mars: A Science & Popular History,” had an en-
used this method to improve the accuracy of the oscillatofollment of 16. In graduate courses and advanced under-
strengths deduced from their earlier measurements of th@raduate courses for science majors, the total enroliment was
6p%—6p7s transitions in Bill. Henderson, Curtis, Matulion- 54.
iene, Ellis and Theodosiou have made measurements of the
lifetimes of the &, 6d, 7s, 7p and 5 levels in Tlni. In 4.2 Public

addition, they have combined these and earlier lifetime mea- . o )
surements for other ions in this isoelectronic sequence with K Biorkman participated in the Quantum Leap program,

theoretical estimates of other, weaker, processes to obtal2King several presentations about physics fundamentals to
values for the electric dipole polarizabilities of AiHg i, I 9roups of Girl Scouts from across the nation. She also gave

I, Pbiv, and Biv, which permit the prediction of the wave- presentations on astronomy at state parks in Wisconsin under

lengths of high Rydberg transitions in these ions. In collabo{N€ auspices of the “Universe in the Park” program, which

ration with G. Wahlgren of the Univ. of Lund, Henderson, She developed while at the University of Wisconsin. ,
Matulioniene, Curtis and Ellis have made measurements and Undergraduate Assistants to Anderson and Mak for public

theoretical calculations of the lifetime of thel#s—5d%p  €ducation were Dawn Mulliss, Jeff Potter, and Dan Car-
2204 A line in Wi, which is needed for synthetic spectrum Many- Programs written and presented for the public at Ritter
calculations. Planetarium weréauthors in parentheses

Witt, X. Deng (Univ. Toledg, D. Furton(Rhode Island . Planet QuestD. Mulliss and J. Potter
Coll.), Smith, and Friedmann have begun a laboratory study 2. The Old Lights of Holiday NightéAnderson and Mak
of hydrogenated amorphous carbon with Si and other impu- 3. Santa’s Secret StaiMak)
rities. The aim is to find likely materials for grain mantles . Winter SkiegMak)
that exhibit photoluminescence matching the ERE both in So You want to be an Astronomed(i@ak)
spectral characteristics and in efficiency. Much of the initial 6. Spring Skies over Toleddak)
effort was directed toward establishing an experimental fa- 7. Women in Asronom{D. Mulliss)
cility capable of measuring the conversion efficiency of pho- The total attendance for all programming conducted under
toluminescent materials. A series of films with a wide rangethe auspices of Ritter Planetarium and Brooks Observatory

3.4 Laboratory Astrophysics

AN hwNR
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tied the all-time high of 25,500 for the year. Monthly public 5.4 Awards and Research Support
observing nights with the Ritter 1-meter telescope and week-
end evening viewings with the facilities of the Brooks Ob-
servatory usually attracted 50 to 100 people per event. In a”BJorkma:jnt ngﬁrman ano(ljvs\llttt_] NtASA gSrc::Il_nStSI to K. tB]torT:- d
approximately 8000 attended observing sessions during thgan and to mederman and schectman, ¢l grants to med-

course of the year, including nearly 5000 for our eight clearerman and James; and an NSF grant to lwamoto. K. Bjork-
nights of observing Comet Hale-Bopp. and J. Bjorkman acknowledge support from
During the report period, we conducted over 20 AS_subcontracts from the Univ. of Wisconsin. James received

tronomy Merit Badge programs for Boy Scouts, in which support from JPL as Participating Scientist on the MOC team

more than 325 scouts received their badges. We also cor(?—f MGS and as Co-I on the MARC[Mars Color Imager

ducted 15 Girl Scout Space Exploration Ribbon programésarlnera otn Mgr; Sutrveyir ’98|' dae the Yuk Institute f
which allowed roughly 300 scouts to receive their ribbons. wamoto wishes 1o acknowledge e yukawa Institute for

ﬁiheorehcal Physics and the Department of Physics, Kyoto

We gratefully acknowledge NASA LTSA grants to J.

We also conducted several public workshops on amateur a ; d hi i dM teful
tronomy and telescope use and care, as well as two in-servi niv. Tor suppor uring his visits, an . orrlsc_)n s E”a el
or visitor support from the Astronomical Institute “Anton

workshops for area schools. koek ” Univ. of Amsterd
Planetarium Staff attended three meetings, delivering tw(?anne 0€k,” Lniv. of Amsterdam.

papers.
PUBLICATIONS

External collaborators are listed in parentheses.
5. MISCELLANEOUS

5.1 Participation in meetings Reports, Theses, and Abstracts

(Coleman, I.J., Simmons, J.F.L., Newsam, A\M Bjork-
man, J.E. 1997, “Microlensing, Polarisation, and the
Analysis of Stellar Envelopes,” in press

Curtis, L.J. 1996, “Lifetime and Energy Level Measure-
ments and Systematizations,” in Program & Abstracts,
XVI Atomic Physics Program Contractors’ Workshop of
the DoE, Office Basic Energy Sci., Div. Chem. Sci.,

Witt and K. Bjorkman participated in the workshop on
small telescopes at the Toronto AAS meeting in January. At
the Workshop on Be] stars(June 1997, Paris, Frangel.
Bjorkman gave an invited talk and Miroshnichenko pre-
sented an invited talk and four contributed posters. lwamoto
presented papers at: the Joint April Meeting of the APS and
the AAPT with the Canadian Association of Physicists and . . . .
the Sociedad Mexicana de Fisi@AM '97) in Washington ;I;)enchmcal Report of the California State Univ. at Fuller-
D.C.; and at the 1997 Spring Meeting of the Ohio Section OfC rtis, L.J. 1996, “Semiempirical Studies of Atomic Struc-
the APS. James presented papers at the MGS Workshop on’

Polar Processes, LASP, Boulder, CO and the DPS Meeting tre,” 'F‘ Summaries FY 1996 — Regearch in the Qheml—
' ' ' " cal Sciences, DoE/NBM-1098, Office of Scientific &

Cambridge, MA. Technical Information, Oak Ridge TN, p 81
Friedmann, B.C., Witt, A.N., Gordon, K.D(Schild, R.E.,
5.2 Visiting lectureships Bohlin, R.C., & Stecher, T.P1996, “Large Angle Scat-
tering in the UV: IC63,” BAAS, 189, 1607

J. Bjorkman was invited to lecture at the ninth annualgordon, K.D. 1997, Detection of Extended Red Emission in
summer school of the European Astrophysical Doctoral Net-  he Dpiffuse Interstellar Medium, Ph.D. Thesis, Univ. of

work held in Brussels, Belgium. He presented a course on Toledo
circumstellar disks and laboratory exercises on excess IR§ordon, K.D. & Witt, A.N. 1996, “Search for Extended Red
emission in hot stars. He also presented colloquia at the Uni- gmission in the Diffuse ISM.” BAAS, 189, 1604
versity of Glasgow, the University of Amsterdam, and (Grady, C.A., Peez, M.R), & Bjorkman, K.S. 1996, “Tran-
Michigan ~State University. Federman presented a gjent Accretion Events in Herbig Ae/Be Star Spectra: The
Colloquium/Seminar at Michigan State University, and Mor-  Eyidence for Infalling Planetesimals in HD 100546
rison presented a colloquium at the University of Amster- (ggg) ” in From Stardust to Planetesimals, M.E. Kress,
dam. A.G.G.M. Tielens & Y.J. Pendleton eds., NASA CP3343,
p. 27
(Grady, C.A., Peez, M.R), Bjorkman, K.S.,(Sitko, M.L.,
Russell, R.W., Lynch, D.K., & Hanner, M.51997, “The
K. Bjorkman continued to serve as a member of the Pub- Beta Pictoris Phenomenon in the Herbig Ae Star HR
lications Board of the AAS, and Morrison continued to serve  5999,” BAAS, 28, 1337
on the V. M. Slipher Committee on Public Education in As- Irving, R.E., Maniak, S.T.(Hellborg, R.) & Curtis, L.J.
tronomy. J. Bjorkman was elected to a three-year term on the 1996, “Postfoil lon Beam Divergence Calculations Uti-
IAU Working Group on Active B stars. He was also elected lizing the Tabulations of Sigmund and Winterbon,” Bull.
to the scientific organizing committee for a meeting to be Am. Phys. Soc., 42, 1083
held in June, 1999 in Alicante, Spain on “The Be Phenom-lwamoto, N.,(Qin, L., Tsuruta, S., & Nomoto, K.1997,
enon in Early Type Stars”(IAU Sponsorship is being “Axion Limits from Neutron Star Cooling,” Bull. Am.
sough. Phys. Soc., 42, 1109

5.3 Service
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Iwamoto, N. 1997, “The Role of Nucleon-Nucleon Scatter- Bjorkman, J.E. 1997, “Circumstellar Disks” in Stellar At-

ing on the Transport Coefficients of Neutron Star Mat-
ter,” Bull. Am. Phys. Soc., 42, 1484

James, P.B. 1996, “Apogee and Perigee,” MacMillan Ency-
clopedia of Physics, J.S. Rigden ed., p. 45

James, P.B. 1996, “Johannes Kepler,” MacMillan Encyclo-
pedia of Physics, J.S. Rigden ed., p. 811

James, P.B. 1996, “Kepler's Laws,” MacMillan Encyclope-
dia of Physics, J.S. Rigden ed., p. 812

mospheres: Theory and Observations, European Astro-
physical Doctoral Network IXth Predoctoral School, ed.
J.-P. deGrevéBerlin: Springey, in press

(Clancy, R.T., Grossman, A.W., Wolff, M)J.James, P.B.,

(Rudy, D.J., Billawala, Y.N., Sandor, B.J., Lee, SW., &
Muhleman, D.O). 1996, “Water Vapor Saturation at Low
Altitudes around Mars Aphelion: A Key to Mars Cli-
mate?” Icarus, 122, 36
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