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The following report covers the Department activities fromtinuing star formation over the past®grs. The model quan-

October 1996 through October 1997. titatively reproduces the number, surface density, X-ray
emission, and optical properties of the RASS sources, lead-
1. PERSONNEL ing to the argument that these stars are not PMS stars, but

Department members participating in astrophysics or asyoung MS. gtar; of ages up to10° yrs. A th|rq pgrty noted
tronomy research or instruction were Professors J. Sco at the similarity between molecular cloud lifetimes and the

Shaw and Jean-Pierre Caillault, Associate Professors Coat@@b'p()lar diffusion timescale implied that star formation

Johnson and Loris Magnani, Assistant Professor Peter Haug—oeS not take place instantaneously, nor at a constant rate.

childt, graduate students Thomas Hearty, Sangeeta MysoreN€Y thus argued that the probability of finding a large popu-
lation of old stars in a star-forming region is intrinsically

Inseok Song, Sharon Holcomb, Travis Barman, and J.D. My~ , X
ers. Undergraduate students Suzanne Nid@rtheasterh very small and that the post—T Tauri problem is by and large

and Anthony Tong TruongUniversity of California at Ber- nonexistent. A panel consisting of representatives of each of

keley) spent the summer as NSF REU interns, while Univer-n€ different campgRainer WichmanriHeidelberd, Cesar

sity of Georgia undergraduates William Shoemaker and HanBricero [CfA], Eduardo Martin [IAC/Berkeley], and

nah Curry spent the summer at Cornell and Haystackancesco PallpArcetri]) initiated the discussion in this ses-
Observatory, respectively, as NSF REU summer interns.  SION by presgntmg_brlefly their points of view on this con-
Two graduate students were granted degrees in 199#oversial topic. This was followed by numerous comments
Thomas Hearty received a PhD for a dissertation titled “Sta/@Nd guestions from the Workshop participants.
Formation at High Galactic Latitudes,” and Sharon Hol- Gagne (JILA),_ Caillault, Stauffer (CfA), and Linsky
comb received an MS for a dissertation titled “A Survey of (JILA) have obtained half of their schedulé@CAobserva-
High-Latitude Molecular Gas in the Southern Galactic Hemi-tions of 6" Ori C. The only existingASCAX-ray spectrum of

sphere.” Both dissertations were directed by Magnani.  the Trapezium region shows a very strong component of
high temperature plasma, with emission measure approxi-

mately five times larger than that of the cooler component.
) ] o Although ASCAcannot spatially resolvé® Ori C from the
The University of Georgia is a member of the Southeast;omainder of the Trapezium, they can use tRROSATHRI
ern Association for Research in Astronof§ARA), a con-  at4 to limit the contribution of PMS stars to the overall flux.
sortium of five south-eastern universiti€East Tennesse Their observing program is designed to re-observe the Tra-
State, Valdosta State, Florida Tech, and Florida Internationaﬁezium atg" Ori C's rotational phases 0.0 and 0.5 in order to
University). _ ) determine whether the spectrum changes as a function of
The consortium operates a 0.9-m telescope on Kitt Peakyiiona| phase. This will allow them to distinguish between
This telescope is now completely functional with a CCDy\ scenarios for the X-ray emission 6f Ori C: absorption

camera. The capability for robotic and remote operation i%f magnetospheric X-rays in a corotating wind or magneto-
expected in the winter of 1997/98. sphere eclipses

RE|B addition, t_Pﬁ clggio;tlum alsoloperates ZgigXFrRNESUF Myers, Caillault, and Gagnare analyzingROSATHRI
program. The as recently extende S snapshots of the Trapezium cluster taken over the course of
grant for 4 years.

. . . 21 days. The purpose of this study is to determine the nature
The astronomy group at the University of Georgia has y purp y

five SUN S (At o HP Kstati d of the short-term variability of the young, low-mass stars in
ve parcstations, two workstations, and NUMEroUg, » ¢ ster, However, they will also be able to characterize

smaller machines available for data processing and compyp long-term variability, since many high-resolution X-ray

tatlI(|)1n:;1ddition a 24-inch Cassegrain telescope is available Oobservations of the Trapezium hgve been qbtained over the
the 1oof of the Physics Building for teaching and public [ist two decades. They are a[so interested in the number of
nights shor_t-term _flares o_letected. Slnce_there are so many stars
' within the field of view, the cluster is an excellent target for
flare studies. Determining the extent of variability will en-
3. RESEARCH able them to determine whether Montmedeal’s (1983
Caillault served as the chairman of a discussion sessiosuggested “continual flaring” can entirely account for the
on the nature of the ROSAT field sources at thé" @bol  observed emission. Thus, they also hope to quantify and
Stars Workshop in Cambridge. Recent studies using the RGzompare the frequency, strength and timescales of X-ray
SAT All-Sky Survey towards nearby star-forming regions flares versus optical flares and compare the X-ray flare data
have identified a widely dispersed population of X-ray activefrom Orion with that obtained fronROSATand Einstein
stars and have suggested that these objects are older PMBservations of the stars in other star-forming regions such
stars located far from molecular clouds. Another group at thasp Oph, Chamaeleon, Tau-Aur, and older clusters such as
meeting, however, presented a simple model assuming cothe Pleiadesy Per, and the Hyades.

2. FACILITIES



THE UNIVERSITY OF GEORGIA 97

Mysore and Stauffer have obtained V- and I-band pho-included, their effect is small on the model structures and on
tometry of the moderately rich open cluster M35 the synthetic spectra. The assumption of LTE leads to incor-
(NGC2168. Since M35's ag€20-40 My is comparable to rect synthetic spectra and the results indicate that NLTE cal-
that of the Pleiades clustérO Myr), they expect a similar culations are required for reliably modeling nova spectra. In
functional dependence on mass of the fraction of stars thatddition, a detailed NLTE treatment for a number of ioniza-
appear to be photometrically variable. Further analysis of théion stages of iron changes the results of previous calcula-
data will allow for a determination of the BY Dra fraction tions and improves the fit to observed nova spectra.
among low-mass stars in M35. The observations were made LMC 1988 #1 was a slow, CO type, dust forming classi-
from Nov. 1995 through Jan. 1996 at the Mt. Hopkins Ob-cal nova. It was the first extragalactic nova to be observed
servatory and the Kitt Peak National Observatory. with the IUE satellite. Hauschildt, Schwarz, Starrfield,

Song and Caillault have proposed to use the VLBA toBaron, Allard, and Shore have successfully fit observed ul-
study AS431(= WR147), a highly-reddened WN8 Wolf- traviolet and optical spectra of LMC 1988 #1 taken within
Rayet star which is both a hard, strong X-ray source and #e first two months of its outburgtvhen the atmosphere
double radio sourcéseparation= 0758). The radio emission was still optically thick with synthetic spectra computed us-
consists of a southern thermal sour@®incident with the ing PHOENIX nova model atmospheres. The synthetic spec-
optical position of the WR-starand a slightly weaker, non- tra reproduce most of the features seen in the spectra and
thermal northern source. Although probably a member of thg@rovide V band magnitudes consistent with the observed
Cyg OB2 associationd ~ 2 kpc), AS431's distance has light curve. The fits are improved by increasing the CNO
been estimated to be 630 pc. The X-ray emission is currentlpbundances to 10 times the solar values.
best explained by capture of the WR-star’'s dense, equatorial Hauschildt, Schwarz, Starrfield, Baron, Allard, and Shore
wind by a neutron star companion. However, the true naturdave analyzed the early optically thick ultraviolet spectra of
of the companion to AS431 is not known. While non-thermalNova OS And 1986 using a grid of spherically symmetric,
radio emission is consistent with the source being a neutronon-LTE, line-blanketed, expanding model atmospheres and
star, there is another plausible explanation: an extragalactigynthetic spectra with the following set of parameters:
source in the line-of-sight. They hope to answer two ques5,000< T,o4e1 <60,000 K, solar abundancep, = r~3,
tions with the astrometric capabilities of the VLBAL) IS Vp,=2000 km §1, L=6%x10* L, and a statistical or mi-
AS431’s distance< 2 kpc? and?2) Is the non-thermal radio croturbulent velocity of 50 km s'. Synthetic spectra are
source extragalactic? used to estimate the model parameters corresponding to the

Song, Caillault, Stauffer, and BarradGfA) are attempt- observedUE spectra. The fits to the observations were then
ing to determine the ages @fPic stars since this knowledge iteratively improved by changing the parameters of the
may play an important role in understanding whether planimodel atmospheres, in particulag,Jy4e;and the abundances,
etary system formation is common. If the ageg3dPic stars to arrive at the best fits to the optically thick pseudo-
are all very young, then this suggests that planet formation isontinuum and the features found in tHéE spectra. The
common and that the range of dust optical depths is an ag&JE spectra show two different optically thick subphases.
indicator; if the ages are spread out over a few hundred MyrThe earliest spectra, taken a few days after maximum optical
then planetary formation would be determined by randomlight, show a pseudo-continuum created by overlapping ab-
initial conditions. While it is difficult to determine directly sorption lines. The later observations, taken approximately 3
the ages of individual A-stars, one can employ indirect methweeks after maximum light, show the simultaneous presence
ods, such as standard age-dating techniques for low-mas$ allowed, semi-forbidden, and forbidden lines in the ob-
stars if the A-stars have such binary companions. Sinceerved spectra. Analysis of these phases indicates that OS
young, low-mass stars are strong X-ray emitters, they willAnd 86 had solar metallicities except for Mg which showed
analyze all of the archival ROSAT PSPC and HRI imagesevidence of being underabundant by as much as a factor of
which contain 8 Pic candidates in order to determine 10. A distance of 5.1 kpc to OS And 86 was derived along
whether there exist any X-ray sources withinl0* AU with a peak bolometric luminosity of 5 X 10 L, . The
(roughly equivalent to- 10') of the A-stars. If so, then they computed nova parameters provide insights into the physics
will obtain follow-up optical photometry and spectra of all of the early outburst and explain the spectra seenUfy.
possible optical identifications. These data will then allowLastly, evidence in the later observations is found for large
them to determine whether the star is a physical companionon-LTE effects of Fe Il which, when included, lead to much
to the A-star and, if so, its age and that of tBePic candi- better agreement with the observations.
date. An important addition to the parallel implementation of

Hauschildt, SchwarZArizona Statg Starrfield(Arizona  the generalized stellar atmosphere and NLTE radiative trans-
Statg, Baron(U. Oklahoma, Allard (Wichita St), and Shore fer computer program PHOENIX is described by Hauschildt
(Indiana, South Bendpresent new detailed NLTE calcula- and Baron. Parallel algorithms have been developed for ra-
tions for model atmospheres of novae during outburst. Thigliative transfer, spectral line opacity, and NLTE opacity and
fully self-consistent NLTE treatment for a number of modelrate calculations. These algorithms divided the work spa-
atoms includes 3922 NLTE levels and 47061 NLTE primarytially or by spectral lines, that is distributing the radial zones,
transitions. The new results show that the large set of NLTHEndividual spectral lines, or characteristic rays among differ-
lines constitute the majority of the total line blanketing opac-ent processors. For finite, monotonic velocity fields, the ra-
ity in nova atmospheres. Although LTE background lines araliative transfer equation is an initial value problem in wave-
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length, and hence each wavelength point depends upon tmeations and simplifications are required to treat the problem
previous one. However, for sophisticated NLTE models ofaccurately and in finite computer time. With a large Fe II
both static and moving atmospheres needed to accuratetpodel atom(617 levels, 13,675 primary NLTE line transi-
describe, e.g., novae and supernovae, the number of wavtens) they are able to test several assumptions for treating
length points is very largé200,000—300,000and hence par- the background opacity that are needed to obtain correct UV
allelization over wavelength can lead both to considerabldéine blanketing which determines the shape of near-
speedup in calculation time and the ability to make use of thenaximum light supernova spectra. Due to interactions within
aggregate memory available on massively parallel superconthe multiplets, treating the background lines as pure scatter-
puters. Hauschildt and Baron describe an implementation ahg (thermalization parameter=0) is a poor approximation
a pipelined design for the wavelength parallelization ofand an overall mean value @~0.05-0.10 is a far better
PHOENIX, where the data from the processor working on aapproximation. This is true even in SNe la, where the con-
previous wavelength point is sent to the processor workindinuum absorption optical depth at 5000 A& ) is <<1.
on the succeeding wavelength point as soon as it is knowrA detailed treatment of NLTE effects is required to properly
Their implementation uses a MIMD design based on a reladetermine the ionization states of both abundant and trace
tively small number of MPI library calls and is fully portable elements.
between serial and parallel computers. Hauschildt, Baron, Nugent, and Branch present NLTE
Hauschildt, Aufdenberg(Arizona Stat¢ Shore, and synthetic spectra for the Type la supernovae SN 1992A SN
Baron successfully reproduce the full multi-wavelength1981B, and SN 1991bg near maximum light. At this epoch
spectrum, including the extreme ultraviol@EUV) con-  both of the normal SNe [&SNe 1981b and 1992Awere
tinuum observed by thExtreme Ultraviolet Explorerof the  observed from the UV through the optical. This wide spec-
B2 Il stare CMa with a non-LTE fully line-blanketed spheri- tral coverage is essential for determining the density struc-
cal model atmosphere. The available spectrophotometey of ture of a SN la. The fits are in good agreement with obser-
CMa from 350 A to 25um is best fit with model param- vation and provide some insight as to the differences
eters T+=21750 K, log)=3.2, and an angular diameter of between these supernovae. SNe la appear to form a spectral
0.77 mas. The model predicts a hydrogen ionizing fiyy,  sequence which can be understood in terms of their lumi-
of 1.59x 10%! photons cm? s~ ! at the star's surface and nosities. They also discuss the application of the spectral
5540 photons c? s~ ! at the surface of the Local Cloud. fitting expanding atmosphere meth¢8EAM) to SNe la
The synthetic spectra are in excellent agreement with obwhich gives a distance that is independent of those based on
served continuum and line fluxes froncheelle spectra ob- the decay of®Ni and on Cepheid variable stars.
tained with the Goddard High Resolution Spectrograph. Allard, Hauschildt, Barafff CNRS-Lyon, and Chabrier
While agreement between the absolute UV fluxdMa as (CNRS-Lyor) present preliminary non-grey model atmo-
measured byGHRSand their model atmosphere is found, spheres and interiors for cool brown dwarfs. The resulting
these fluxes are-30% higher in the UV than measured by synthetic spectra are compared to available spectroscopic
IUE, OAO-2 andTD-1, in excess of the published errors in and photometric observations of the coolest brown dwarf yet
the absolute calibration of these data. TH&E andTD-1data  discovered, GI229B(Nakajima et al. 1995. Despite the
appear to have a wavelength independent systematic error grainless nature of the present models, the resulting synthetic
their absolute calibration of 30%. TH2AO-2data, in agree- spectra provide an excellent fit to most of the spectral fea-
ment with the model's absolute flux between 1200 A andtures of the brown dwarf. Both the presence of methane ab-
2000 A, lie 30% below the model an@HRSfluxes from  sorption and the substellar nature of GI229B are confirmed.
2000 A to 3000 A, suggesting a relative as well as absolutdhese preliminary models set an upper limit for the effective
calibration error in these data. The agreement between thhemperature of 1000 K. The evolution of brown dwarfs with
model and the measured EUV flux is a result of the highesolar composition and masses from 0.02 to 0.065 Was
temperatures at the formation depths of the H1 and He tomputed. While uncertainties in the age of the system yield
Lyman continua compared to other models. These highesome indetermination for the mass of GIl229B, the most
temperatures increase the level of the EUV continuum andlkely solution ism~0.04—0.055 M, . In any case, an upper
reduce the strength of the 912 A and 504 A edges. An imlimit m=0.065 M, can be set for a very unlikely age= 10
portant difference between these calculations and previouSyr.
calculations is the computation of the model atmosphere out Hauschildt, Baraffe, Chabrier, and Allard present new
to very small optical depths which results in higher temperaevolutionary calculations for low-mass and very low-mass
tures in the EUV continuum forming region. M-dwarfs, for a metallicity range-2<[M/H]=<0, down to
Supernovae, with their diversity of compositions, veloci-the hydrogen-burning minimum mass (0sOM/M 3 <<0.6).
ties, envelope masses, and interactions are good testifthe calculations include the best input physics presently
grounds for probing the importance of NLTE in expandingavailable, i.e., equation of state, enhancement of nuclear re-
atmospheres. In addition to treating H, He, Li |, O I, Ne I, Naaction rates and atmosphere models. The most recent atmo-
I, and Mg Il in NLTE, Hauschildt, Baron, Nugert.BL), sphere models calculated by Allard and Hausch{lB96
and Branch(U. Oklahoma use a very large model atom of are used, based @yntheticspectra at finite metallicity, and
Fe Il to test the importance of NLTE processes in both SNegrey atmosphere models based on Alexander and Ferguson
la and Il. Since the total number of potential line transitions(1994 Rosseland opacities. Comparisons are made with ob-
that one has to include is enormous40 million), approxi-  servational results down to the bottom of the main sequence,
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for different metallicities, in a magnitudéM,) - color  clouds. Their current effort focusses on the variation of the
(V—1) diagram, and in color-color,J,H,K diagrams. Ex- X-factor from position to position in particular translucent
cellent agreement between theory and observations is fourdouds. The two clouds which have been studied thus far,
over the whole characteristic temperature/luminosity rangeMBM40 and MBM16, show markedly different behavior:
The mass of the faintest objects observed is found to b&he X-factor tends to vary significantly from position to po-
Mjim=~0.085M , for [M/H]=0 and -0.5, anain;,,=0.0M sition in MBM16 but not in MBM40. This variation may be
for [M/H]=-1.5, for an age of 10 Gyrs. due to the CQL-0) integrated antenna temperature being a
Hauschildt and Serena VitiUCL) et al. compare obser- poor tracer of H in low-column density regions.
vations of the binary system CM Draconis with synthetic Magnani, Hartmann, and Thaddeus continue their survey
spectra computed using the stellar atmosphere code PHOf®r high-latitude molecular gas. The entire northern Galactic
NIX. Spectroscopic observations from 0.40 to 244, com-  hemisphere has been sampled in a locally-cartesian xdeg
bined with photometry and the accurately known surfacel deg grid. A total of only 23 detections have been made in
gravity enable them to estimate the temperature and metalbe North, underscoring the paucity of molecular gab=at
licity using detailed spectral synthesis. Discrepancies be30°. A similar survey of the Southern Galactic hemisphere
tween the analysis of the infrared and optical spectrum havBas recently been completed and analysis is underway.
been found: while the optical spectral energy distribution
(SED) yields a metal-rich solution with k=3000 K, the
infrared SED vyields -0.8< [M/H] < -0.6, compatible with  PUBLICATIONS
the high space motion of the system. The low-metallicity the puplication list includes all papers published or sub-

characteristics of the infrared SED could be real and is partlyitted between October 1996 and October 1997 by the staff.
supported by a detailed analysis of the atomic lines in they)5rd. F.. Hauschildt. P.H. Baraffe. I.. & Chabrier. G.

optical region. However, the known incompleteness of the 1996, “Synthetic Spectra and Mass Determination of the
TiO and HO line lists in the models used as well as prob-  gown Dwarf GI229B ApJ, 465, L123

lems with the observational data will cause systematic errorsa|iard. F.. Hauschildt, P.H., Alexander, D.R., & Starrfield,
Hauschildt, Allard, AlexandefWichita St), Schweitzer S. 1997, “Model Atmospheres of Very Low Mass Stars

(LSU-Heidelberg, and Baron continue their work on the at-  anq Brown Dwarfs,” ARAA, 35, 137

mospheres of M dwarfs. The atmospheres of M stars ar@yfdenberg, J.P.Hauschildt, P.H., Shore, S.N., & Baron,

dominated by a small number of very strong molecular com- g 1997, “A Spherical Non-LTE Line-Blanketed Stellar

pounds(H,O, TiO, H,, CO, VO). Most of the hydrogen is Atmosphere Model of the Early B Giart CMa,” ApJ,
locked in molecular K, most of the carbon in CO; and,B, submitted

TiO and VO opacities define a pseudo-continuum coveringgraffe, 1., Chabrier, G., Allard, F., &auschildt, P.H.

the entire flux distribution of these stars. The optical “con- 1997, “Evolutionary Models for Metal-poor Low-mass
tinuum” is due to TiO vibrational bands which are often Stars. Lower Main Sequence of Globular Clusters and
used as temperature indicators for these stars. These may beHalo Field Stars,” ApJ, in press

the depth of the bands relative to the troughs in betweemaron, E.Hauschildt, P.H., Nugent, P., & Branch, D. 1996,
them; or the depth of the VO bands; or of the atomic lines “NLTE Effects in Mode|||ng Supernovae near Maximum
relative to the local “continuum”; or even the strength of the  |jght,” MNRAS, 283, 297

infrared water bands; all of these depend on the strength @daron, E. Hauschildt, P.H., & Mezzacappa, A. 1997,
the TiO bands and the amount of flux-redistribution to longer “NLTE Modeling of SNe la Near Maximum Light,” in

wavelengths produced by them. Departures from LTE of the proceedings NATO Advanced Study Institute on Thermo-
Ti | atom, and thus the concentration of the important TiO  nuclear SupernovaeP. Ruiz-Lapuente, R. Canal, & J.
molecule, could, therefore, have severe and measurable con- |sern, eds.(Dordrecht: Kluwey, 627
sequences on the atmospheric structure and spectra of thesgron, E. & Hauschildt, P.H. 1997, “Parallel Implementa-
stars. Hauschildét al. discuss NLTE effects of Ti | in fully tion of the PHOENIX Generalized Stellar Atmosphere
self-consistent models for a few representative M/Brown Program. Il. Wavelength Parallelization,” ApJ, in press
dwarf and M giant model atmospheres and spectra. Branch, D., Baron, E., Nugent, PHauschildt, P.H. 1997,
Shaw and Nicol have obtained a solution to the eclipsing “The Hubble constant, supernova light curves and spec-
binary HL Aurigae from observations in the Washington sys- tra, and radiation transport,” Physics of Plasmas, 4, 2016
tem (CMVT1T2) taken at the University of Georgia obser- Briceno, C., Hartmann, L.W., Stauffer, J., Gaghe, Stern,
vatory. They also have a preliminary solution of XX Leonis. R.A., & Caillault, J.-P. 1997, “X-Ray Surveys and the
Shaw, Dittmanr(DeKalb) and Mysore observed the open  Post-T Tauri Problem,” AJ, 113, 740
cluster NGC 1342 photometrically at the SARA ObservatoryCaillault, J.-P. 1996, “ROSATObservations of Open Clus-
in the hopes of finding close binary stars. The data are in the ters,” in Cool Stars, Stellar Systems, and the Seats. A.
preliminary stages of reduction and an additional run at the Dupree & R. Pallavicini, ASP Conference Series, 109,
SARA 0.9m is scheduled for November 1997. 325
Magnani, D. HartmannCfA), and P. Thaddeu$CfA) Caillault, J.-P. 1997, “The ROSATField Sources: What are
continue their study of the “X-factor,” the ratio of the mo- they?,” in Cool Stars, Stellar Systems, and the Sents.
lecular hydrogen column density to the velocity-integrated R. Donahue & J. Bookbinder, ASP Conference Series, in
CO(J=1-0) antenna-temperature, in translucent molecular press
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Chuta, J. &Shaw, J.S5.1997, “A Search for Short-Period Schmidtke, P.C., Cowley, A.PHauschildt, P.H., Ponder,
Stars in the Field of the Open Cluster NGC7(08239),” A.L., McGrath, T.K., Frattere, L.M, & Franklin, B.E.
IAPPP Communications, 66, 8 1996, “UV Observations of Three LMC Be-Star/X-ray

Gagne M., Caillault, J.-P., Stauffer, J.R., & Linsky, J.L. Binaries,” PASP, 108, 668
1997, “Periodic X-Ray Emission from the O7 V Stat Schweitzer, A.Hauschildt, P.H., Allard, F., & Basri, G.
Orionis C,” ApJL, 478, L87

Hartmann, D.Magnani, L., & Thaddeus, P. 1998, “A Sur-

vey of High-Latitude Molecular Gas in the Northern Ga- S ;]/Blo’ (I;/II;IRAS, Zf.ﬁj’tsilH Starrfield. S. B E
lactic Hemisphere,” ApJ, in press chwarz, G.J.Hauschildt, P.H., Starrfield, S., Baron, E.,

Hauschildt, P.H., Baron, E., & Allard, 1996, “Parallel Allard, F., Shore, S.N., & Sonneborn, G. 1997, “Non-
Implementation of the PHOENIX Generalized Stellar At-  LTE model atmosphere analysis of the early ultraviolet

1996, “Analysis of Keck High Resolution Spectra of

mosphere Program,” ApJ, 483, 390 spectra of nova Andromedae 1986,” MNRAS, 284, 669
Hauschildt, P.H., Allard, F., Alexander, D.R., & Baron, E. Schwarz, G.J., Starrfield, S., Shore, S.Nguschildt, P.H.
1997, “NLTE effects of Til in M dwarfs and giants,” 1997, “Abundance analysis of the slow nova PW
ApJ, in press Vulpeculae,” MNRAS, 290, 75
Hauschildt, P.H., Shore, S.N., Schwarz, G.J., Baron, E., Shaw, J.S, Caillault, J.-P., & Schmitt, J.H.M.M. 1996,
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cal Results,” ApJ, in press Shore, S.N., Starrfield, S., Ake, T.B., Blauschildt, P.H.

Hauschildt, P.H., Baron, E., Nugent, P., & Branch, D. 1996,
“Spectrum Synthesis of Type la SNe,” iHydrogen De-
ficient Stars C.S. Jeffery & U. Heber, eds., ASP Confer- |
ence Series, 96, 175 In press
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