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The following report covers activities from September 1998from a complement of solar EUV instrumentation aboard the
through August 1999. STS-95 (“John Glenn”) Shuttle flight is presently being
analyzed. The calibration of SOHO/SEM is been determined
from the data obtained from three sounding rocket under-
flights (1996 June 26, 1997 August 11 and 1999 August 18
1. INTRODUCTION & PERSONNEL A small change in efficiency in the first order channel and a
Research in astronomy and the space sciences at USCless than 5% change in the efficiency of the central order
carried through in the Space Sciences Center and Departhannel have been determined and will be reported in a
ment of Physics and Astronomy. Scientists whose research fsrthcoming paper.
reported below include:)ISpace Science Center: Dr. Darrell  D. L. Judge, D. R. McMullin and H. S. Ogawa recently
L. Judge, Professor and Director of the Space Sciences Cepublished a paper on the results from the first two sounding
ter, Dr. C. Y. Robert Wu, Research Professor, Drs. Pradipocket flights in the Journal of Geophysical Research. An
Gangopadhyay, Andrew Jones, Howard S. Ogawa, & Geralearly analysis of the data has been made and a short presen-
dine J. Peters, Research Scientists, Dr. Fang-Zhong Chegation was given by L. Floyakt al. 1999. The analysis sug-
Postdoctoral Fellow, & Donald McMullin, Project Manager, gests a small degradation in each channel of the CELIAS/
and 2 Department of Physics & Astronomy: Drs. Werner SEM instrument due to responsivity change due to
Dappen, Melvin Daybell, Professors, Tom Hung & Chia- hydrocarbon buildup. The CELIAS/SEM data was also in-
Hsien Lin, graduate students, and Dr. Gibson Reaves, Pratrumental in providing data required to interpret the

fessor Emeritus. CELIAS/CTOF data that provided a direct evidence of the
interstellar gas flow velocityMoebius et al. 1999. The
2. RESEARCH CELIAS/SEM central channel data also contain solar soft

W. Dappen continued his research on using the sun as X-ray data. Currently work is being done to extract the
plasma physics laboratory. To pursue this goal, he partici®.1-10 nm soft X-ray data from the SEM central channel.
pates in state-of-the art solar modeling and the analysis of G. J. Peters continued her study of short-term wind and
helioseismic data. Helioseismology is the first accurate “exphotospheric activity in Be stars. In collaboration with D.
periment” that puts strong constraints on the thermodynami&ies(Georgia State Uniy, she employed a cross-correlation
guantities of the plasma of stellar interiors. His own contri-technique using NEWSIP8JE data to extract information
bution to the field[the Mihalas-Hummer-Dapen (MHD) on the nature of the photospheric line profile variability seen
equation of stafeis currently being used in collaboration during 12 multiwavelength campaigns. Thus information on
with several international solar and stellar modeling groupsboth wind and photospheric activity was derived from the
His most recent attention is devoted to the subtle thermodysame dataset. Three classes of variability were identifigd: 1
namic effects of excited states in atoms and ions of the soldfUV flux and wind strength correlated) the FUV flux var-
interior. Such effects have indeed been detected by helioseiges cyclically but wind variability if present does not corre-
mology, and they have to be taken into account in the deterlate with the flux, and Bthe wind strength cyclically varies
mination of the helium abundance of the solar convectiorbut does not correlate with light variations. Evidence for
zone. nonradial pulsation$NRP) in low-order modes is found for

H. S. Ogawa, M. Daybell, D. R. McMullin, P. Gango- Be stars in Classel & 2. These results were summarized in
padhyay, and D. L. Judge have continued their work on solaan invited talk presented at IAU Colloquium 175, “The Be
EUV irradiance observations from sounding rockets, theéPhenomenon in Early-Type Stars” held in Alicante, Spain
Shuttle, and satellites. Various instruments have been and afem 1999 June 28 - July 2. In a poster presentation at the
being utilized to obtain absolute solar EUV flux data. Thesesame meeting, G. J. Peters also reported on long-term vari-
include Rare Gas lonization CellRGIC) to obtain absolute ability in the winds ofA Eri and 66 Oph during the lifetime
integral irradiance in a wavelength region shortward of theof the IUE spacecraft. Evidence for cyclical variability on a
ionization limit of the working gas used, Double lonization time scale of~1 yr was found. Peters continued to serve as
Cells (HDIC) to obtain photoionization rates of Helium and Editor-in-Chief of theBe Star Newslettera periodical pub-
Neon, Free Standing and Film Deposited Photodiodes to oldished for the Working Group on Active B Stars of the 1AU
tain absolute flux within the wavelength band pass of theDivision IV (Starg in both paperD. R. Gies, Georgia State
metal filter used, an Optics Free Spectromé@¥FS to ob-  University, technical editor and electronic ( http://
tain spectral irradiance data in the EUV and soft X-ray re-www.limber.org/benews/, D. McDavid, technical edjtedi-
gion, a low resolution £ 10A) normal incidence spectrom- tions.
eter, and a solar EUV Monito(SEM) to obtain absolute G. J. Peters also continued to investigate the circumstellar
solar EUV irradiance that has been securing high quality datanaterial in Algol binary systems. ORFEUS and NEWSIPS
for two years aboard the SOHO spacecraft. High quality datdUE spectra were combined to study the long-term disk &
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photospheric variability in AU Mon. Peters collaborated with  nik & A. Wilson, (Noordwijk: ESA Publications ESA
R. Polidan (GSFQ and D. E. Lynch(Global Science & SP-418, 435.
Tech) in a study of apparent bipolar flows in V356 Sgr & Basu, S.Dappen, W. & Nayfonov, A., 1999, “Helioseis-

TT Hya, and M. RichardgUniv. Virginia) & P. Koubsky mic Analysis of the Hydrogen Partition Function in the
(Ondrjov Obs) in the completion of a multiwavelength Solar Interior,” ApJ, 518, 985.
study of CX Dra. Caldwell, J., Dashevaky, Wu, C. Y. R., & Judge, D. L,

G. J. Peters and J. GrigskBall Aerospacgcompleted an 1998, “UV Absorption Coefficients of N§, C,H,, and
initial study of the Fe abundance in AV 304, a sharp-lined ~q Applied to Hubble Space Telescope Observations of
B0.5V star in the Small Magellanic CIou_d, using spectra Jupiter, Neptune and Uranus,” NASA Workshop, 117.
from HST/STIS. Twenty-two strong: relatively unblended, Charbonnel, C.Dappen, W, Bernasconi, P., Maeder, A.,
Fe Il lines between 1890-1970 A yielded an Fe abundance Mevnet G.. Schaerer. D.. & Mowlavi N.. 1999 “Grids
of 6.7+0.2 or [Fe/H]~-1.0, which is proportionally even of ySteII’ar .’I\/Iodels \;II .’From 04 t’o '1’0 M-,Sun at
less abundant than the lighter elements in this star. This is ' o ' ' )
the first determination of the Fe abundance in a star in an Z=0.0”20 and £0.001, with the MHD Equation of
external galaxy directly from photospheric data. Peters & State,” AP&SSS, 135, 405.

Grigsby also continued a study of the abundances of the Fghen, F. Z, Judge, D. L, & Wu, C. Y. R., 2000,
group elements in the ultrasharp-lined early B stater, HR “Temperature-Dependent Photoabsorption Cross Sec-
1886, and HR 1887 using coadded high resolutidR data, tions of Allene and Methylacetylene in the UV Region,”
the Kurucz SYNTHE code, and Kurucz model atmospheres. J. Quant. Spec. Radiat. Transf., submitted.

G. Reaves continues his study of the dynamics of asteroi€hen, F. Z, Judge, D. L, Wu, C. Y. R, & Caldwell, J.,
orbits, concentrating on developing a fast and approximate 1999, “Low and Room Temperature Photoabsorption
yet adequate method for determining proper elements. Cross Sections of Niin the UV Region,” Planet Space
Again, as in previous years, he served as an active member Sci., 47, 261.
of the Lowell Observatory Advisory Board. Chen, F. Z, & Wu, C. Y. R,, 1999, “High Resolution Pho-

C. Y. Robert Wu has continued his work with F. Z. Chen,  toabsorption and Photoionization Spectra ofHE and
D. L. Judge, and other collaborators to obtaid) C,D," J. Phys., B, 32, 3283.
temperature-dependent cross sections of allene, methytpyristensen-Dalsgaard, Dappen, W. Dziembowski. W.
acetylene, and benzene in the UV regi¢d) temperature- A g Guzik, J. A., 1999, “An Introduction to Helioseis-
dependent cross sections of gaseous and liquidard DO mology,” in Proc. Variable Stars as Important Astro-
in 1600-1800 A region, and3) ultrahigh resolution physical Toolsed. C. IbanoglUNATO Advanced Study
ESVZE';\:')r;ti(()).r?cé?(;shs!?she((:st?osnsK)é)f?gljtrhoeogfr,g\]pg;?r:@?ﬁe "Institute, Cesme, Turkegy(Dordrecht: Kluwey, in press.

! Dappen, W., “Helioseismic Probing of Fine Effects in the

data have been applied in modeling various planetary atmo- . } . .
spheres such as Earth, Saturn, Mars, lo, Titan, Jupiter, and Equation of State,” 1998, irStruciure and Dynamics of

Neptune and in the evaluation and modeling of the effect of the In_terlor of th(_e Sun and Sur_1_—I|ke Stassis. SG Ko-
the recent Comet SL-9 impact on Jupiter's atmosphere. rzennik & A. Wilson, (Noordwijk: ESA Publication
Wu, F. Z. Chen, T. Hung, and D. L. Judge have continued __ESA SP-418, 445. _ i

their studies of fluorescence produced through photoexcitd?@PpPen, W., 1998, “Input Physics: Equation of State,”

tion of CO in the 28-100 eV region. They have obser(fed _Space Science Reviews, 85, 49.

the first time fluorescence processes correlated with excited?appen, W., 2000, “Solar Interior: Equation of State and

electronic states of doubly and triply-charged molecules, Opacity,” in Encyclopedia of Astronomy and Astrophys-

which was possible because they employed the newest, ics, (Institute of Physics, Bristg)in press.

brightest tunable synchrotron radiation source available a@appen, W., 2000, “Stars: Thermodynamics,” iEncyclo-

the Photon Factory, Tsukuba, Japan. Wu, Chen, and P. Scog- pedia of Astronomy and Astrophysi¢istitute of Phys-

gins have continued their investigation of the absolute solar ics, Bristo), in press.

photon sputtering/desorption yield of,@8 ices, BO ices, Dappen, W. 2000, “Atoms and Molecules'(refereed in-

and CH, clathrate hydrates in the inner valence and core vited book chaptgr in Astrophysical Quantities, 4th Edi-

electron regions using intense tunable VUV photon source tjon, ed. A. Cox,(American Institute of Physigsin press.

provided by synchrotron radiation. Dappen, W, & J.A. Guzik, J. A., 1999, “Astrophysical
Opacity and Equation of State,” iRroc. Variable Stars
as Important Astrophysical Togled. C. IbanoglNATO

PUBLICATIONS Advanced Study Institute, Cesme, TurkeyDordrecht:
The publication list includes all papers published or sub- “Kluwer), in press.
mitted between 1998 Septembel & 1999 August 31 ~ Dappen, W, & Nayfonov, A, 1998, “The Sun: Strong
by permanent staff. Constraints on a Weakly-Coupled Plasma,” Strongly
Basu, S.,Dappen, W. & Nayfonov, A, 1998, “Helioseis- Coupled Coulomb Systemsds. G. Kalman, J.M. Rom-

mic Signature of the Presence of Excited States in the mel & K. Blagoev,(Plenum), 327.
Adiabatic Exponent,” inStructure and Dynamics of the Dappen, W, & Nayfonov, A., 1999, “The Sun as an
Interior of the Sun and Sun-like Stards. S.G. Korzen- Equation-of-State Laboratory,” ApJ$in press.
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Floyd, L., Ogawa, H.S,Judge, D.L, & Herring, L., 1999, Stars (IAU Collog. 175, ed. M Smith, H. Henrichs, & J.
“An Interpretation of EUV/XUV Irradiance from SOHO Fabregat(San Francisco: ASP Conf. Sem press.
CELIAS/SEM,” UGG 18-30 July 1999 Meeting, Bir- Peters, G. J, 2000, “Long-Term Variability in the Winds of
mingham, England. \ Eri and 66 Ophiuchi,” inThe Be Phenomenon in Early-

Gangopadhyay, P, Ogawa, H. S, McMullin, D. R., & Type Stars(IAU Collog. 175, ed. M Smith, H. Henrichs,
Judge, D. L, 1999, “Long-Term SOHO/SEM Soft X-ray g J. Fabregat(San Francisco: ASP Conf. Sgrin press.
Measurement Required for N!tric Oxide Measurement,”petersy G. J, 2000, “Be Stars,” in Encyclopedia of As-
AGU Fall Meeting, San Francisco. tronomy and Astrophysicsinstitute of Physics, Bristo]

Gong, Z.G., & Dappen, W., 1998, “The Influence of Low- in press.

Temperature Opacity on Solar Models and p-Mode Fre_Peters G. J, & Grigshy, J. A., 2000, “The Abundances of
guencies,” inStructure and Dynamics of the Interior of the ]ron éroup EIemt,ents iz; HerCL;Iis,”ApJ, submitted.

the Sun and Sun-like Starsds. S.G. Korzennik & A. . .,
Wilson, (Noordwilk: ESA Publications ESA SP-418, NCavos, & 1996, TEMI R. Herzog, 1917-1998/BAAS,

465.
Reaves, G. 1999, “The A.A.S. Committee on Education:

Gong, Z. G, Dappen, W, & Li, Y., 1998 “The Solar _ N o
p-Mode Frequencies with OPAL and OP Opacity,” in The First Decade” web page of the Shapley Visiting Lec-

The 10th Cambridge Workshop on Cool Stars, Stellar tureship Program, http://www.union.edu/orgs/shapley/
Systems and the Sueds. B. Donahue & J. Bookbinder, _ reaves.htm ) .
(San Francisco: ASP Conference Seriafl. 154, 761.  Richards, M. T., KoubskyP., Smon, V., Peters, G. J,

Gong, Z. G, Yuan, Y. Q.,Dappen, W, Li, Y., & Peng, M. Hirata, R., %oda, P, & Masuda, S., 2000, “A Multi-
X., 1998, “Solar Modeling and Helioseismology in wavelength Study of Spectral Variations in the CX Dra-
1990’s: I. Progress in Solar StructureProgress in As- conis Binary,” ApJ, in press.
tronomy 16, 287. ) Wu, C. R. Y. and Chen, F. Z, 1999, “Temperature-
Gong, Z. G, Yuan, Y. Q.,Dappen, W., Li, Y. & Peng, M. Dependent Photoabsorption Cross Sections of OCS in the
X., 1998, “Solar Modeling and Helioseismology in  160-260 nm Region,” J. Quant. Spec. Radiat. Transf.,,
1990's: Il. Progress in Solar OscillationsProgress in 61, 265.
Astronomy 16, 305. , Wu, C. Y. R., Chen, F. Z, Hung, T., Judge, D. L, &
Jones, A, Belkic, D., Dappen, W., Lin, C.-H. & Taylor, H., Caldwell, J. J., 1998, “Temperature-Dependent Photoab-

1998, “Application of the Filter Diagonal Spectral Esti-
mator in Helioseismology,” irStructure and Dynamics of
the Interior of the Sun and Sun-like Staetls. S.G. Ko-
rzennik & A. Wilson, (Noordwijk: ESA Publications
ESA SP-418, 249.

sorption Study of Atmospheric Gases, with Application to
Planetary Atmospheres,” NASA Workshop, 262
Wu, C. R. Y., Chen, F. Z, Judge, D. L, Hua, X. M., &
Caldwell, J., 1999, “Temperature-Dependent Absorption
Judge, D.L, McMullin, D.R. , & Ogawa, H.S, 1999, “Ab- Strengths for the Transitions from the Ground State to the

solute Solar 30.4 nm Flux from Sounding Rocket Obser- Mutually Perturbed Av=1) and d(v=5) States of CO,”

vations During the Solar Cycle 23 Minimum,” Journal of ~ J.Chem.Phys., 110, 267.
Geophysical Research, in press. Wu, C. R. Y, Hung, T., Chen, F. Z, andJudge, D. L,

Kraeft, W.-D., Arndt, S.,Dappen, W. & Nayfonov, A, 1999, “Fluorescence of Excited Photofragments Corre-
1999, “A Comment on ‘On Density and Temperature De- lated with Electronic States of Multiply Charged CO Pro-
pendent Ground State and Continuum Effects in the Equa- duced Through Photoexcitation of CO in the 28—100 eV
tion of State for Stellar Interiors’ ,” ApJ, 516, 369. Region.”, J. Elec. Spec. Relat. Phenom., 101-103, 59.

Moebius, E., Litvinenko,Y, Gruenwaldt, H., Aellig, M.R., wu, C. R. Y., Hung, T., Judge, D. L, & Matsui, T., 1999,
Bogdanov, A., Ipavich, F.M., Bochsler, P., Hilchenbach,  “High-Temperature High-Resolution Absorption Cross
M., Judge, D.L, Klecker, B., Lee, M.A., andDgawa, Section Measurements of,0n the 83.4 nm Region,”
H.S. 1999, “Direct Evidence of the Interstellar Gas Flow  j5,rnal of Geophysical Research, in press.

Velocity in the Pickup lon Cut-Off as Obseryed with Wu, C. Y. R., Hung, T., Judge, D. L, Matsui, T. & Ito, K.,
SOHO CELIAS CTOF” Journal of Geophysical Re- 1998, “High-Resolution High-Temperature Cross Section

search, Letters, in press. . .
' . . Measurements of Nin the 91.7 nm Region,” NASA
Nayfonov, A, Dappen, W., Hummer, D. G., & Mihalas, D. Workshop, 266

M., 1999, “The MHD Equation of State with Post- WU CRY H T Judge D.L. M T &lo K
Holtsmark Microfield Distributions,” ApJ, in pres§0 u, . K. ung, 1., Judge, L. L, atsw, » &lto, K,
1999, “High-Temperature Cross Sections of @ the

November 1999 _ -
Peters, G. J, 1999, * Evidence for Azimuthal Asymmetry ~ 83-4, 91.6, and 108.5 nm Regions,” Photon Factory Re-

in Be Star Winds,” inVariable and Non-Spherical Stellar ~ Port, 16, in press.

Winds in Luminous Hot Star§lAU Collog. 169, ed. B. Wu, C. R. Y., Hung, T., Matsui, T., & Ito, K., 1998, “High-

Wolf & O. Stahl, 32. Resolution High-Temperature Cross Sections gfit0the
Peters, G. J, 2000, “Short-Term Wind and Photospheric ~ 83.4 nm Region,” Photon Factory Report, 15, 11.

Activity in Be Stars Deduced from Campaigns with the Wu, C. R. Y., Scoggins, P., Nachimuthu, P., Sian, Chew

IUE Spacecraft,” inThe Be Phenomenon in Early-Type Tze, Wong, Jian Sang, & Chen, J. M., 199%hoton-
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Stimulated lon Desorption Yields of Water Ices in the and Low Temperature Photoabsorption Cross Sections of

EUV Region SO, in the 208-295 nm Region, With Application to lo,”
Wu, C. R. Y, Yang, B. W.,Chen, F. Z, Judge, D. L, Icarus, in press.
Caldwell, J. J., & Trafton, L., 1999, “The High, Room, Geraldine J. Peters
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