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The following report covers the Department activities from 1The SARA REU program is the first multi-site internship
November 1995 to 31 October 1997. Additional informationprogram in Astronomy and is now one of the largest such
about Florida Tech, the Department and its activities can berograms in the U.S.

found on our homepage dittp://pss.fit.edu. Florida Tech is a member of the Upper Atmospheric Re-
search CollaboratorfUARC), a consortium of universities
1. PERSONNEL that utilize the Upper Atmospheric Research Facility in

J. Patterson serves as Department Head, which reports %reenlgnd to study th.e dynamic; of the Earth’s ionosphgre.
P b Florida Tech also is a founding member of the Florida

the Dean of the College of Science and Liberal Arts, G.S Institute. S| i "  instituti int ted
Nelson. Faculty with instructional and research activities in; pace Institute. IS a consortiim ot Instiutions Intereste
Space Science education and research. It is made up of

areas related to Astronomy and/or Space Sciences inclu . . . : )
Professors J. Blatt, T. Oswalt and J. Patterson; Associaxonda -I;_ECT'UUD'Ver_St'ty ;f Cendtracll Flotr'd?:' Embry_-tRlcédlle
Professors R. Jin, H. Rassoul and M. Wood; Assistant Pro- eronaufical University, brevard Lounty &ommunity 0%

fessors J. Mantovani, M. Moldwin, R. Raffaelle; Adjunct lege, NASA Kennedy Space Center, Cape Canaveral Air Sta-

Instructors Dwayne Free, J. Simpson and J.A. Smith. GradJ—ion’ and the Boeing Corporation. The FS| conducts "hands-
ate students in Space Sciendes in Physics and pursuing on” undergraduate classes at KSC and CCAS and operates a

astrophysical research projectiuring this report period in- clean room facility for student-built payload integration and

; e testing.
clude T. Ahrens, B. Bailey, M. Bentley, J. Bocchicchio, R. :
David, M. Fillingham, M. Kaplan, P. Martin, R. McDaniel, The Geospace Physics Laboratory has been developed to

M. Montgomery-Bobertz, N. O'Dosey, M. Putnam, W. Rob- help coordinate the space and atmospheric research efforts of

erts, S. Shufelt, N. Silvestri, J.A. Smith, Asif Ud-Doula and the department and university. The GPL currently has 12

J. Wernow. Full time post-doctoral research staff during thigotudents active in research activities and provides office
space, computational facilities, and lab space for instrument

period included O. Giovaninni, Jr., G. Sellar and J. Simpson;
development.

The Department currently supports four Sun SparcSta-
2. ACADEMIC PROGRAMS tions, a NextStation and a large number of Macs and PCs,
The Department offers complete bachelors, masters anglmost all of which are linked to the Internet. The University
doctoral programs in Space Sciences as well as Physics. [frovides a well-equipped machine shop and electronic repair
1994 a bachelor’s program in Astronomy/Astrophysics wasacility, as well as laboratory space at the Applied Research

created. Currently, the enrollment in Space Sciences and As-aboratory off-campus.

tronomy / Astrophysics includes 42 undergraduates and 7

graduate students; of the latter, 3 are in the doctoral track an&i. RESEARCH

1 (Smith) will complete the Ph.D. in Space Sciences in 1997.

Enroliments in Physics include 11 undergraduates and #.1 Astronomy and Astrophysics

graduate students, including 2 in the doctoral track. Oswalt, Smith, and Wood continued an NSE- and NASA-
sponsored a study of wide binaries known to have white
3. FACILITIES AND EQUIPMENT dwarf (WD) components. The sample includes over 1000
The Department has guaranteed access to 30% of the obinaries and is one of the deepest surveys of its type. The
serving time at the Southeastern Association for Research iproject’s current goal is to derive a high precision luminosity
Astronomy (SARA) 0.92-m telescope at Kitt Peak National function for WD components which can be used to set im-
Observatory. Plans are underway to construct an instrugortant independent constraints on the age of the Galactic
tional observatory on the main campus. disk and the Universe. The results help resolve the current
Florida Tech is the Administrative Institution of SARA, a discrepancy between ages derived from globular clusters iso-
consortium of the Florida Institute of Technology, East Ten-chrone fits and observational determinations of the Hubble
nessee State University, University of Georgia, Valdostaconstant. The observed WD luminosity functions derived are
State University and Florida International University. Sincebeing fit to new theoretical models computed by Wood
its dedication in January 1995, the SARA 0.9-m telescop€1995. Preliminary results, using a carefully chosen
has been in regular use at its new site on Kitt Peak. Theompleteness-corrected sample of 50 WDs indicate that the
SARA telescope has a fully computerized telescope and okage since star formation commenced in the solar neighbor-
servatory control system, clocks, weather sensors, four potiood is~ 10 Gyr (Oswalt, et al. 1996.
instrument selector and dome controller. Instrumentation in- Accounting for the time span between the Big Bang and
cludes a two-channel photo-polarimeter and a 4x4K Axiomthe formation of the Galaxy and any delay between the onset
Apogee grade-zero CCD imaging system. of star formation in the halo and the local disk, Oswalt and
In spring 1995 SARA initiated a Research Experiencesollaborators derived a firm minimum age ef12 Gyr for
for Undergraduates internship program funded by the NSRhe Universe. New estimates for the age of the Universe,
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based on recent revisions to the extra-Galactic distance scadssentially independent of uncertainties in main-sequence
and ages of old globular clusters are now withie &f the  evolutionary calculations. The white dwarf age will be com-
age derived from the WDLF. Also, the integrated WDLF pared with the age obtained through isochone fits, thus cross-
suggests that stellar remnants in the Solar neighborhood cogalibrating the two techniques. Wood and graduate student
stitute no more than a few percent of the dark matter in therhomas J. Ahrens are reducing and analyzing the data inde-
Galaxy. A review of this project was recently presented atpendently as part of Ahrens’ Masters thesis project. Wood
the IAU General Assembly in Kyoto, Japa@swaltetal.  and a large team of US and Canadian astronomers are using
1997 the Hubble Space Telescope to observe white dwarfs in the
Under Oswalt's advisement, Smith completed work on &ypen cluster NGC 188 and the globular cluster (Richer et
diss.erta.tion proj-ect in 1997 to determine a definitive WD 5 1997 using the Hubble Space Telescope. The latter ob-
luminosity function from a much larger sample than wasggations should help resolve the problem of the age conflict

available to Oswalet al. (1996. This work confirmed and ~ yoveen Hubble expansion ages within the standard infla-
substantially improved the precision of the age determmanoqionary cosmology f,~8— 10 Gy and the main-sequence
of the Galactic disk. BVRI and JHK data for nearly 250 WDs , . ages of the oldest globular clustetg¢~12 Gyi)

was collected with telescopes at Cerro Tololo, Kitt Peak, . N .
L . Wood and postdoc James C. Simpson are continuing their

Mauna Kea, McDonald, and SARA. Smith’s work will also . : . . S .
simulations of the accretion disk dynamics in cataclysmic

provide a sequence of faint infrared stellar standards for use_". ; :
with large aperture telescopes. He is now a post_dOctor%\fanable(cv) systems using the method of smoothed particle

fellow at the University of Michigan. ydrodynamicgSPH. Simpson and Wood1997) recently

Oswalt and Silvestri are studying the kinematics of Widecompletgd a study of the superhump instabilities |n. IOW'
binary sample, based on observations made with the 4.0-fiass-ratio CVs. They found that the viscous energy dissipa-
telescopes at Kitt Peak and Cerro Tololo. In a collaboratiorfion time series of the purely hydrodynamic accretion disk
with N. Reid (Caltech this work has been extended to the simulations display remarkable similarities with the observed
fainter wide binaries using the Keck 10-m telescope. Usindight curves of dwarf novae superhumps in general, and the
the main sequence companions as radial velocity benciAM CVn subclass of dwarf novae specifically. The ampli-
marks, Silvestri(1997 has used this sample to measuretudes and relative phases of the harmonics in the power spec-
nearly 100 gravitational redshift masses for WD compo-trum during both the superhump growth phase and when the
nents. resonance is saturated agree well with the observations. The

During this reporting period T. Ahrens, C. Breglia, C. morphology of the mean pulse profile at saturation appears to
D’Aubigney, M. Kaplan, D. Marshall, A. Morrill and R. Sir- be a useful predictor of system mass ratio.
baugh participated as undergraduate research assistants in thein a follow-on study mentored by Wood and Simpson
wide binary project. Most of these students participated induring the summer of 1997, SARA REU student Christopher
observing runs at Kitt Peak and/or Cerro Tololo and pre-3, Burke (Yale) explored the aspect dependency of the
sented the results of their research, which directly contribpseydo-lightcurves obtained from the SPH simulations.
uted to the determination of the WD luminosity function, at gyrke, Wood, and Simpsoi1998 and Simpson, Wood, and
AAS meetings. Ahrens, Marshall and Sirbaugh were SARAgrie (1998 found that the “observed” harmonic structure
REU summer interns from University of Wisconsin, Colgatejs 4 function of system inclination, offering the tantalizing
University and Middle Tennesee State University, respeCp omise that we may be able to place constraints on the
tl\(ely. Ahrens' is now a graduate student at Florida Tef:h ancgystem inclination of superhumping systems from the har-
W.'th Oswalt, is heIpmg. to prepare an atlas 61200 wide monic structure alone. In a related project, Wood and Burke
binary spectra for publication. participated in the Summer 1997 campaign of the Whole

Wood, funded by NSF and the NASA Astrophysics Earth Telescope on the old nova DQ Hercules. DQ Her is a

Theory Program, continued his research studying Whiteﬁigh-inclination {~89°) CV that shows a 71-s photmetric
dwarf evolution, and the use of these numerical model re-

sults to explore the age and star-formation history of the® eriodic_ity rgsulting from accretion onFo a rapidly rotating
local Galactic disk. He has been updating the constitutivd"2gnetic white dwarf. Wood, Burke., Smpscp’t,al. (19.98.
physics in the evolutionary models, and has been workiném’deled the structure of the accretlor_1 d_lsk m a prellmlnary
with Oswalt on a new determination of the age of the local?ltEMPt to understand the phase variations in the O-C dia-

Galaxy (Oswalt et al. 1996. Wood and Oswal{1997 re-  dram. The var.iaFions.repeat. from.orbit to orb_it, anq must
cently completed a preliminary Monte Carlo study of the result from variations in the disk height and radius which are
kinematics and luminosity function of white dwarf stars, andStationary in the frame rotating at the binary period. During
Wood (1997 presented an invited review dvint Discussion ~ the 1996 summer SARA REU program, student Nathan A.
10: Low Luminosity Starsf the 23rd IAU General Assem- Miller (Gustavus Adolphus CollegeSimpson, and Wood
bly, held August, 1997, in Kyoto, Japan. (1997 visualized the dynamics of CVs using IBM Data Ex-
Wood and collaborators M. Bolt@JC/Lick Obs) and C.  plorer.
Claver (NOAO) have observed the old open cluster M67 Wood continues his collaboration with the Whole Earth
with the Keck telescope searching for the complete whiteTelescopgWET) network of observers, and uses the SARA
dwarf cooling track. The cumulative luminosity function of Observatory as a node in the network. See the publications
these stars will provide an age estimate for M67 which issection for papers.
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4.2 Planetary and Space Physics these materials are important components of infrared detec-

. . L . tors used in Astronomy. Patterson and Mantovani are work-
Jin has focused his research primarily on the multi-year

hastic i . f ic ob I ing on the theory of the STM when the sample is illumi-
stochastic inversion o magnetic o serva}tory annual Mean 104 This has direct bearing on characterizing how well the
data and the analysis of the geomagnetic reversal record

o . i faterials will perform.
The objective of the analysis of the magnetic observatory  pagaelie and Mantovani are interested in synthesizing

data is to improve the prediction of the secular variation Ofand characterizing thin film materials that can be used in

th? georr:jag_nettlc field }{Nh”e thhe;hstu?r)]/ of the magnetl(;: rtever_- hotovoltaic solar cells for space applications. Multilayered
sal records Is 1o ascertain whether the process Is a determil, fmg of copper indium diselenideCIS) are being syn-
thesized by means of the cost-effective method of electro-

istic chaos or a random process.
chemical deposition. CIS is a leading alternative to silicon

Moldwin and Rassoul are active in a variety of atmo-
spheric and magnetospheric plasma physics topics includin%r use in solar cells due to its optical absorption and elec-
Stical properties. After fabrication, the multilayered thin film

(1) the structure and dynamics of the Earth’s plasmaspher
“structures are characterized using x-ray diffractiiRD),

(2) propagation of ULF waves within the Earth’s magneto
sphere, agdﬁ) observcljng upper atmospheric lightning from energy dispersive spectroscofyDS) in a scanning electron
space and the ground. microscope(SEM), optical spectroscopy, and scanning tun-

The first project is supported by a NASA Space ResearCIF\eling microscopy(STM). This project has been supported

ar]d Technology grant and I.‘OS Alamos National Laboratoy, recent years by funding from the Florida Solar Energy
ry’'s Space and Atmospheric Sciences Group.

It '”Vowe%enter, Florida Space Grant Consortium, Oak Ridge Associ-

analysis of ? Suite 9f geosynchronous and geosynchronougﬁed Universities, and the Southeastern Universities Research
transfer orbit satellites to study the behavior of the low-

| ; S | d d sociation. Raffaelle is currently collaborating on a related
energy plasma environment. everal undergra uate a oject with researchers at the NASA Lewis Research Center
graduate students are currently participating in this researck

Th d oct | ted b NSE CAREE Cleveland. There are three graduate students currently in-
€ second project Is supported by a olved in the project, as well as several undergraduate stu-
award and involves dgvelopmg a meridional ground array Olents who are involved on a part-time basis. Raffaelle is also
(5:clozely _;;\)acgdt palr_ﬁ (t))f magrc;ettomst?trs frorg FI:)rldda tt%urrently involved in an undergraduate SEDS project in
anada. the data wifl be used 1o betier understan hich the undergraduate students are designing a micrograv-
mechanism by which magnetic wave energy propagate

Ry experiment intended to fly on a future space shuttle mis-
throughout the magnetospheric system. The project is bein&{) P y P

developed in collaboration with the University of California- n as part of a "get-away-special” canister.

Los Angeles, Boston University, Newcastle University in

Australia, the Johns Hopkins University’s Applied Physics4 4 |nstrumentation

Lab, the US Geological Survey and the Canadian Geological

Survey. Blatt continues his work on Moir@rofilometry on struc-

The third project is being supported by a Research Cortures and has developed optical non-contact methods to mea-
poration Cottrell Scholar Award, the Florida Space Grantsure the shape of a surface or to compare its shape to a
Consortium, and the Florida Space Institute and involves definished shape. The technique has applications to robot as-
veloping a student built payload to be flown on the spacesembly and space alignment, ranging and docking and auto-
shuttle. The Radio, Optical, Gamma ray, Undergraduate Exmated assembly. He has developed a real time optical pro-
periment(ROGUE project will look for the correlation of cessor to do real time 3-D object recognition. Another
Sprites with lightning activity, terrestrial gamma ray bursts,optical processor can produce real time spectra of an image
and radio noise. Also, a collaboration with NASA Kennedy with military, industrial and law enforcement applications.
Space Center's Lightning Detection and Ranging FacilityNeural-net image processing has been used to automatically
helps to understand upward propagating lightning phenomlocate damage in structures. Blatt has received several grants
ena in terms of well studied tropospheric lightning processesrom Holmes Regional Medical Center to study imaging and
reconstruction of limbs, to develop eye testing software, and
to design instrumentation to aid in the diagnosis of temporo-
mandibular joint disordefTMJ).

Jin and Rassoul have set up a new experiment in remote Blatt is working on new designs of visible and near IR
sensing for Senior Laboratory in which students are to rehyperspectral imaging spectrometers which would allow the
ceive weather pictures from the polar orbiting weather satelsimultaneous acquisition of one or two spatial and one spec-
lites and the geostationary weather satellites. tral dimensions with one or two CCD sensors. These instru-

Patterson has an on-going program funded by NASA andnents obtain~102-103 spectral channels fer1l02-103 spa-
Universities Space Research Associati@fiSRA) on the tial channels simultaneously.
electron properties of narrow gap semiconductors. Assisting Moldwin is currently the faculty advisor for Florida
in this work is Mantovani. Patterson and Li have done anTech’s Space Shuttle Get-Away Special Canist&AS-
extensive set of deep defect calculations on Mercury Cad€AN) project. A GAS-CAN is a small self-contained experi-
mium Telluride(MCT) and Mercury Zinc TelluriddMZT).  ment that flies in the space shuttles cargo bay. Florida Tech
Presently the research is focusing on using scanning tunnefias proposed to fly two experiments: a materials science ex-
ing optical spectroscopy to characterize the material. Both operiment led by Raffaelle, and a upward propagating light-

4.3 Space Sciences
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ning detector led by Moldwin and Rassoul. Currently ap-Burke, J.C., Wood, M.A., Simpson, J.C. 1998, “Things that

proximately 12 undergraduate students are active in Go Superhump in the Night,” IAPPPC, in press.

developing this GAS-CAN project. Caimi, F.M., Blatt, J.H. 1996, “Spatial Coherence Methods
in Undersea Image Formation & Detection,” presentated
at MTS/IEEE Oceans 96 conference, 25 Sept, 1996, Ft.
Lauderdale, FL.

Dawson, D.W., Hart, C., Gilbert, B., Andrade, R., Blatt, J.H.
1996, “Predication of Firing Pin Shape & 3-D Matching
of Shells & Firing Pins Based on Firing Pine Impressions
in Primers,” SPIE Proceedings Vol. 2941, Forensic Evi-
dence Analysis & Crime Scene Investigation, 2-12.

Dawson, D.W., Hart, C., Gilbert, B., Wallace, G.L., Blatt,

Moldwin served on NASA's Office of Space Sciences °-H 1996, "Real Time 3-D Video Moirénspection Sys-
Management Operations Working Group. He also was a re- tem with Enhanced Depth _Resolutlon_, SPIE Proceedings
viewer for the Journal of Geophysical Researchnd Vol. 2909, Three-Dimensional Imaging & Laser Based
NASA’s Space Research & Technology program. Systems for Metrology & Inspection I, 44-49.

Oswalt continued to serve as Chairman of the Board of/phic, R.C., Weiss, L.A., Thomsen, M.F., McComas, D.J.,
Directors for SARA. He is a Harlow Shapley lecturer for the ~Moldwin, M.B. 1996 “Evolution of Plasmaspheric lons at
AAS and public lecturer for the AIP, and since 1990 has Geosynchronous Orbit During Times of High Geomag-
served as a Bart and Priscilla Bok Award judge for the AAS  netic Activity,” Geophys. Res. Lett., 23, 2189.
and ASP at the annual International Science and Engineerinigaghlman, G.G.et al. (incl. Wood, M.A) 1996, “Hubble
Fairs. He is Editor of the quarterly astronomical journal Space Telescope Observations of the Globular Cluster
IAPPP Communicationsind is the Director of the SARA M4,” in Proc. of IAU Coll. #174: Dynamical Evolution
REU summer research internships program. In 1997 Oswalt of Star Clusters— Confrontation of Theory & Observa-
served as a Science Mentor for National Public Radio. tions, eds. J. Makino & P. HutKluwer: Dordrecht p.

Patterson, Rassoul, and S. Billingsniv. Idahg are de- 39-48.
veloping a book with the working title “Problems in the Forsell, H. 1997, “Electrodeposited Semiconducting Cad-
Space Sciences: Fundamental Physics of the Space Sciencesmium Sulphide Thin Film Solar Cell Window,” M.S. the-
(with Solutiong.” sis, Florida Institute of Technology.

Rassoul was a peer reviewer for the U.S. Environmentaary, S.P., Moldwin, M.B., Thomsen, M.F., Winske, D.,
Protection Agency for grants, cooperative agreements and McComas, D.J. 1996, “Hot Proton Anisotropies & Cool
applications for Graduate Education Fellowships in environ-  Proton Temperatures in the Outer Magnetosphere,” Proc.

5. OTHER ACTIVITIES

Blatt served as an Associate Editor for tBeurnal of
Manufacturing Engineeringand a reviewer foApplied Op-
tics, Optical EngineeringOptics Lettersand theJournal of
the Optical Society (A)

Jin was awarded a two-year NSF Grant for laboratory
improvement entitled “Implementation of Virtual Instru-
mentation in a Senior Laboratory.”

mental fields of study. Rassoul was a reviewer for ibar- of 10th Taos Workshop on the Earth’s Trapped Particle
nal of Geophysical Researeimd NASA's Space Research &  Environment, 71.
Technology program. Handler, G..et al. (incl. Wood, M.A) 1997, “New Whole

Observatory, and Editor of thdewsletter of the SARA Ob-  \yards s Scuti Star Seismology,” MNRAS, 286, 303.

servatory Henson, G., Oswalt, T., Wood, M., Shaw, J., Rumstay, K.,
Webb, J. 1997, “1996 SARA Research Experiences for
PUBLICATIONS Undergraduates Program,” IAPPPC 66, 1.

The publication list includes all papers published or sub_Hir;tzen, P., Oswalt, T., Luyten, W. _1996’ “Iden_ti;icatiﬁps
mitted between November 1995 and October 1997 by the 97 Luyten Common Proper M(_)t|on Stars with W ite
Department staff. Dwarf Comonents Il.: Pairs Fainter than 17th Magni-
Ahrens, T., Oswalt, T., Smith, J., Wood, M. 1996, “White tude,” BAAS 28, 944' . Lo

Dwarfs in Wide Binaries: Calibrating the Age of the Gal- Hubbard, S.M., Tabib-Azar, M., Bailey, S.G., Rybicki, G.,

axy,” IAPPPC 64, 22. Neudeck, Pl, Raffaelle, R.P. 1997, “A Diffusion Length
Andrade, R., Gilbert, B., Dawson, D., Blatt, J.H., Kozaitis, S. & Surface Recombination Velocity Map of a 6H-SiC Wa-

1996, “Real-time optically-processed face recognition fer Using the EBIC Technique in the Planar Junction

system based on arbitrary moizentours” SPIE Proceed- Configuration,” Space Photovoltaic Research & Technol-
ings Vol. 2754, Advances in Optical Information Process- 09y XV (NASA, Cleveland.
ing VII, 198-207. Hubbard, S.M., Tabib-Azar, M., Bailey, S.G., Rybicki, G.,

Andrade, R.A., Gilbert 1ll, B.S., Dawson, D., Hart, C., Neudeck, PI, Raffaelle, R.P. 1997, “Effect of Crystal De-
Kozaitis, S.P., Blatt, J.H. 1996, “Real-time optically-  fects on the Minority Carrier Diffusion Lengths in 6H-
processed face recognition system based on arbitrary SiC,” 26th IEEE PVSC(IEEE, New York.
moire contours,” Opt. Eng. 3®), 2534-2540. Jin, Rong-sheng 1996, “Spectral Peak of 0.3 cycles/Ma in

Breger, M. et al. (incl. Wood, M.A) 1996, “The Delta Sculti the Geomagnetic Time Scales for the past 160 Ma,”
star FG Vir. Il. A search for high pulsation frequencies,”  Transactions, AGU, Vol. 77, No.46, F167.

A&A, 309, 197. Kleinman, S.J.et al. (42 authors, including Wood, M.A.
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1997, “Understanding the Cool DA White Dwarf Pulsa-  Popularization, Bisei Astronomical Observatory, Japan, in
tor, G29-38, S ApJ, in press. press.

Li, W., Patterson, J.D. 1995, “Theory of Deep Defects in Oswalt, T., Smith, J. Wood, M. 1997, “Wide Binaries & the
Narrow Gap Semiconductors,” Bull. Am. Phys. Soc. 40 Age of the Galaxy,” in Proc. of IAU Symposium No.
(1), 510. 183: Cosmological Parameters & Evolution of the Uni-

Li, W., Patterson, J.D. 1996, “Electronic & Formation En-  verse,(Kluwer), in press.
ergies for Deep Defects in Narrow Gap Semiconductors,”Oswalt, T., Smith, J., Wood, M. 1997, “Wide Binaries:
Phys. Rev. B 5323), 15622-15630. Probes of the Galaxy’'s Age & Dark Matter Content,”

Martinez, M.M, Richards, P.G., Rassoul, H.K., Torr, D.G., IAPPPC 68, in press.

Oswalt, T.D. 1995, “A Study of Mid-Latitude Auroral Oswalt, T.D., Smith, J.A., Wood M.A., Ahrens, T.J. 1995,
Emissions Using Astronomical Spectra,” EQSuppl) “The Observed White Dwarf Luminosity Function: It's
76, No.46(Nov. 7). Fainter than You Think,” BAAS 27, 1310.

Miller, N. A., Simpson, J. C., Wood, M. A. 1997, “Visual- Oswalt, T., Smith, J., Wood, M. 1997, “Wide Binaries:
izing an SPH Model of Short-Period Binary Accretion  Probes of the Galaxy's Dark Matter Content,” in Proc. of
Disks” IAPPPC, 66, 64. IAU Joint Discussion. No. 10, Low Luminosity Stars,

Moldwin, M. 1996, “Lightning Studies Using VHF Wave- Highlights of Astronomy, in press.
form Data,” NASA/ASEE Summer Faculty Fellowship Oswalt, T., Wood, M., Rafert, J., Henson, G., Castelaz, M.,
Program 1996 Research Reports, NASA CR-202756, 183. Shaw, S., Rumstay, K., Webb, J. 1996, “Fostering Under-

Moldwin, M.B. 1997, “Outer Plasmaspheric Plasma Proper- graduate Astronomical Research in the Southeast: The
ties: What We Know from Satellite Data,” Space Science SARA REU Program,” BAAS 28, 852.

Rev. 80. Patterson, J.D. 1996, “Boltzmann’s Constant,” in John S.

Moldwin, M.B., Thomsen, M.F., Bame, S.J., McComas, Rigden(ed), Macmillan Encyclopedia of Physics, Simon
D.J., Weiss, L.A., Reeves, G.D., Belian, R. 1996, “The & Schuster, Vol. 1, 133-134.

Appearance of Plasmaspheric Plasma in the Outer MadRatterson, J.D., Li, W. 1995, “Formation Energies for Sub-
netosphere in Association with the Substorm Growth stitutional Impurities & Interstitials in Mercury Cadmium
Phase,” Geophys. Res. Lett., 23, 801. Telluride, Mercury Zinc Telluride & Mercury Zinc Se-

Moldwin, M.B., Thomsen, M.F., McComas, D.J., Reeves, G. lenide,” Bull. Am. Phys. Soc. 4@13), 2080.

1996, “Dynamics and Variability of the Plasmasphere Patterson, J.D., Li, W. 1996, “Energy Levels & Formation
Observed from Synchronous Orbit,” in Proc. of 10th  Energies of Deep Defects in Narrow Gap Semiconduc-
Taos Workshop on the Earth’s Trapped Particle Environ- tors,” Bull. Am. Phys. Soc. 411), 717.

ment, 45. Patterson, J.D., Li, W. 1996., “Formation Energies & En-

Ober, D.M, Horowitz, J.L., Thomsen, M.F., Elphic, R.C., ergy Levels of Deep Defects in Narrow Gap Semiconduc-
McComas, D.J., Belian, R.D., Moldwin, M.B. 1997, tors,” SPIE 2809, 78-87. Also presented at Denver SPIE
“Premidnight Plasmaspheric Plumes,” J. Geophys. Res., meeting, August 1996.

102, 11325. Patterson, J.D., Mantovani, J.G. 1997, “Analysis of scanning

O'Brien, M. S., et al. (incl. Wood, M.A) 1997, “Whole tunneling optical spectroscopy applied to narrow-gap
Earth Telescope Observations of the Pulsating Pre-White semiconductors.” To be published in SPIE 31@&ateri-
Dwarf PG0122-200: a Star Cooled by Neutrinos,” ApJ, als Research in Low Gravity, N. Ramachandrian,),ed.

in press. 75-83.
Oswalt, T.D. 1996, “Back to the Future: The SoutheasternProvencal, J.et al. (incl. Wood, M.A) 1997, “Whole Earth
Association for Research in Astrononf§ARA) Observa- Telescope Observations of the Helium Interacting Binary

tory at Kitt Peak & the Future of Small Telescopes at PG1346+082(CR Boog,” ApJ, 480, 383.
National Sights,” in “The Role of Small Telescopes in Pryor, C. et al. (incl. Wood, M.A) 1996, “Searches for Bi-

Modern Astronomy(invited talk), Oct. 14-15, Lowell Ob- nary Stars in Globular Clusters,” in Proc. of IAU Coll.
servatory (abstract at: http://www.noao.edu/aura/stma/ #174: Dynamical Evolution of Star Clusters—
small_telescopes.html. Confrontation of Theory & Observations, eds. J. Makino

Oswalt, T.D. 1997, “Back to the Future: The Southeastern & P. Hut (Kluwer: Dordrecht p. 193—-202.

Association for Research in Astrononf§ARA) Observa- Raffaelle, R.P., Mantovani, J.G., Friedfeld, R. 1997. “Elec-
tory at Kitt Peak & the Future of Small Telescopes at trodeposited CulnSe2 thin film devices.” To be published
National Sights,” IAPPPC 65, 40. in the Proc. of 1997 IEEE Photovoltaic Specialists Con-

Oswalt, T. 1997, “Preserving Access to Small Observatories ference, Anaheim, CA.

Throughout the World: The Role of University Consortia Raffaelle, R.P., Mantovani, J.G., Friedfeld, R. 1997, “Scan-
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