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I. STAFF

This year’s “Report of the C.E.K. Mees Observa-
tory” covers activities of the faculty, staff and students
at the University of Rochester, as well as of the Mees As-
sociates, during the period October 1, 1989 to Septem-
ber 30, 1990. The Astronomy faculty at the University
of Rochester includes W. J. Forrest, H. L. Helfer, J. L.
Pipher, M. P. Savedoff, S. L. Sharpless (emeritus), J. H.
Thomas, H. M. Van Horn, and D. M. Watson. In addi-
tion, D. D. Meisel, SUNY at Geneseo, is an Associate
of the C. E. K. Mees Observatory. H. W. Fulbright,
emeritus Professor of Physics, remains active in the De-
partment and at the Observatory. Professor Vern East-
erling, Wabash College, visited the two infrared groups
this summer to join in research under the auspices of
the PEW Foundation Faculty Fellowship program. He
completed a project to measure lateral collection in InSb
detector arrays as a function of a number of physical pa-
rameters.

James Garnett began his third year as a Research
Associate in the Near Infrared Group in December, 1989.
Hao Chen is in his second year as an Engineer with the
Near Infrared Group. Their primary interest is in de-
tector array development for space and ground-based
application. The Near IR group’s programmer, Mike
Myers, has taken a new position as System Manager for
the Physics and Astronomy department. Nat Cowen
replaces Mike as programmer with the Near IR group.

Forrest serves as a member of the Kitt Peak User’s
group.

Helfer is on the Board of Directors of the New York
Astronomical Corporation.

Pipher completed her terms on the Kitt Peak Tele-
scope Allocation Committee and the Warner/Pierce
Prize Committee of the AAS, of which she was chair,
in spring 1990. She participated on the Infrared Panel
of the Bahcall Committee, charged with the Decade Re-
view of Astrophysics for the NAS. Pipher served on NSF
panels to evaluate proposed Large Telescope projects
(the NOAO 8-m telescopes, and the University of Chicago
South Pole Center). Pipher began a three year term as
a member of the Board of Editors of the PASP in Jan-
uary, 1990. She continues as Chair of the New York
Astronomical Corporation Student Prize Committees.

Forrest, Pipher and Watson are members of instru-
ment teams for the NASA Space Infrared Telescope
Facility (SIRTF), and are responsible for a substan-
tial amount of the detector array development for these
experiments. Forrest and Pipher are members of the
SIRTF Infrared Array Camera (IRAC) team, and For-
rest and Watson belong to the SIRTF Infrared Spectro-
graph (IRS) consortium.

Van Horn continues to serve on the Board of Trust-

ees of Associated Universities, Inc., an organization of
which he has been a member since 1983. He also con-
tinues to serve as a member of the Visiting Committees
for the Department of Physics and Astronomy and for
the Bartol Research Institute, both at the University
of Delaware, responsibilities he assumed in 1984 and
1987, respectively. In addition, he has been a consultant
to Lawrence Livermore National Laboratory since 1985,
and he has just become a member of the AXAF Senior
Review Board established by the Eastman Kodak Com-
pany, one of the three members of the industrial team
that is building the Advanced X-ray Astrophysics Fa-
cility. He has also begun a five-year term as a member
of the Annie J. Cannon Award Advisory Committee for
the American Astronomical Society. In addition, during
1990 he served as a member of the NSF site visit com-
mittee for the GONG project at the National Optical
Astronomy Observatories in Tucson. He also presented
an invited summary lecture at JAU Symposium 145 —
Evolution of Stars: The Photospheric Abundance Con-
nection, in Druzba, Bulgaria.

Meisel was Chair of the Professional-Amateur Re-
lations Subcommittee of Commission 22 (Meteors) of
the International Astronomical Union. The Subcom-
mittee will prepare recommendations for JAU General
Assembly.

Thomas holds a joint appointment as an affiliate
scientist at the High Altitude Observatory, National
Center for Atmospheric Research, in Boulder, Colorado.
He is a member of the U. S. Scientific and Technical
Working Group for the Large Earth-based Solar Tele-
scope (LEST), to be built in the Canary Islands, and
an associate scientist for the NASA Orbiting Solar Lab-
oratory.

Public tours were conducted at the Observatory
from mid-May until the end of August by three under-
graduate employees, Linda Marchese, Bruce Pirger and

* John Geremia. We are indebted to Barbara Merkel for

her excellent handling of tour arrangements and pub-
lic relations for the Observatory, and to Kurt Holmes,
carrying on in his father’s fine tradition as Observatory
Supervisor.

Marilee Fannon was promoted to Administrative
Research Coordinator from Secretary, and is now addi-
tionally responsible for budgets of the group, as well as
for other administrative tasks.

II. UNDERGRADUATE EDUCATION

The undergraduate program at the University of
Rochester includes the option of both a B.A. and B.S.
in Physics and Astronomy. A flexible advanced program
is offered in addition to the two-semester introductory
freshman sequence in astronomy. '
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Undergraduate Bruce Pirger has continued to work
with the Near Infrared Group, and will begin a senior
thesis under the direction of Pipher this spring. An-
thony Imperial completed a senior thesis entitled “Per-
formance of a CCD System used with an Astronomical
Spectrograph” and John Geremia completed a senior
thesis on the development of a two-dimensional CCD
camera and its use at the Observatory, both under the
direction of Fulbright.

Van Horn continued to serve as one of the Har-
low Shapley Visiting Lecturers for the American Astro-
nomical Society. In March, 1990 he visited Northern
Michigan University in Marquette, Michigan, where he
presented a talk entitled “From Mercury to Neptune:
The Exploration of the Solar System.”

Meisel was also a Harlow Shapley Visiting Lecturer
of the American Astronomical Society (he visited Penn
State at DuBois and University of Nebraska at Omaha.)
Lectures on technology in astronomy, and comets and
meteors were presented.

Meisel continued development of public-domain Hy-
percard modules for undergraduate astronomy labora-
tories. At the present time, finished stacks do least-
squares binary orbit analysis, aid H-R diagram con-
struction, perform distance modulus solutions, enable
measurements of digitized, frame-captured images, and
control of Houston DMP-29 plotters for making digi-
tized position measurements on photographs. He pub-
lished “Astronomy at Geneseo” presented at Spring meet-
ing of Astronomical Society of New York, April 28, 1990
at Alfred University.

III. GRADUATE EDUCATION

Steve Solomon, Paula Turner, Scott Libonate and
Eric Howard are graduate students in Forrest and Piph-
er’s Near Infrared Group. Turner completed her Ad-
mission to Candidacy exam under Forrest’s direction,
and presented an analysis of near IR imaging of the
galaxy Centaurus A for her research brief. Solomon
and Libonate expect to complete their Admission to
Candidacy Exams in December 1990, with research top-
ics centering on IR imaging of the galaxy NGC 253,
and Brackett alpha imaging of the galactic center, re-
spectively. Solomon and Libonate have been active in
detector development for the Space Infrared Telescope
Facility (SIRTF). Howard has been reducing images of
candidate brown dwarf fields with Forrest.

Shobita Satyapal, Uwe Peppel, Matt Guptill, Mark
Swain and Nick Raines are graduate students in the Far
Infrared Group, working with Watson on far infrared
detector development for SIRTF, imaging far-infrared
spectrometer development, and infrared spectral-line im-
agery of starburst galaxy nuclei. The former three stu-
dents have passed the department preliminary exami-
nation during the past year.

Didier Saumon, working in close collaboration with
former research associate G. Chabrier and Van Horn,
completed his Ph.D. thesis investigation of the equa-
tion of state of dense hydrogen during the past aca-
demic year (Saumon 1989). Charles Wendell, who will
complete his Ph.D. thesis this year, is studying the dy-

namics of magnetic flux tubes in the superfluid interiors
of neutron stars in order to explore the process of flux
expulsion from a neutron star core. Tod Strohmayer
continued his thesis investigation of the coupling be-
tween non-radial oscillations of neutron stars and mod-
els for the pulsar emission process. The purpose of this
research is to investigate the potential observability of
neutron star oscillations. Strohmayer was awarded one
of the highly competetive NASA Graduate Student Re-
searchers grants for his proposal entitled “Neutron Stars
in Low-Mass X-Ray Binaries and Pulsars.” He also at-
tended IAU Collog. No. 128: The Magnetospheric
Structure and Emission Mechanisms of Radio Pulsars
in Lagéw, Poland, where he presented a paper on some
of his recent research. Gordon Brown joined the group
in the early spring; he is studying a model for accre-
tion disk instabilities as a possible explanation for the
observed quasiperiodic oscillations (QPOs) in low-mass
X-ray binaries. Zhi We Xu joined the group in summer
1990, and he is currently carrying out a preliminary in-
vestigation of phase transitions in degenerate stars and
planets. All four students are working with Van Horn.

IV. RESEARCH
A. Theoretical Astrophysics

In the past year, research in theoretical astrophysics
at the University of Rochester has included studies of
the equation of state of dense hydrogen, phase transi-
tions in dense astrophysical plasmas, white dwarfs, and
neutron stars, high energy particles in the interstellar
medium, astronomical applications of coherence theory,
as well as solar and planetary astrophysics.

1. Solar Physics and Planetary Physics

Thomas, in collaboration with Benjamin Montesin-
os (University of Oxford), has extended his theoretical
studies of siphon flows in isolated magnetic flux tubes
to include calculations of the equilibrium path of the
flux tube in the external atmosphere (Thomas and Mon-
tesinos 1990a,b) and calculations of the strength and po-
sition of standing “tube shocks” in critical siphon flows
(Thomas and Montesinos 1990c). These siphon flows
offer 2 mechanism for producing some of the intense
magnetic flux concentrations observed in the solar pho--
tosphere (Thomas 1990), and may also be related to the
Evershed flow in a sunspot penumbra.

A paper on the probable presence of an extensive
Martian atmosphere, up to ~ 1.5Gyr ago, and of an
extensive deep Martian ocean, up to ~ 2 Gyr ago, was

published by Helfer (1990).
2. Properties of Dense Matter

G. Chabrier (1990) has recently discussed his cal-
culations of the equation of state (EQS) of dense, fully-
ionized hydrogen. His model includes the effects of the
increasingly strong polarization of the electron fluid as
the density is lowered toward ~ 1 g cm™3. These calcu-
lations were previously used by Saumon (1989) in his de-
tailed computations of the EOS of partially ionized hy-

© American Astronomical Society * Provided by the NASA Astrophysics Data System

633



634 ANNUAL REPORTS

drogen under conditions appropriate to low-mass stars,
brown dwarfs, and giant planets. Chabrier and Saumon
(1990) have also published a summary of their calcu-
lations of the hypothetical “plasma phase transition”
(PPT) in dense hydrogen. As first suggested by Wigner
and Huntington (1935), and more recently explored by
several other groups (cf. Van Horn 1990a and references
therein), this first-order metal-insulator phase transi-
tion is postulated to take place as insulating, molecular
hydrogen undergoes the transition to the conducting,
monatomic metallic state with increasing pressure. If
such a phase transition exists, the calculations in the
cited papers by Chabrier and Saumon provide the most
accurate values obtained to date for the location of the
coexistence curve and the “second critical point,” at
which the phase transition must terminate.

Van Horn (1990a) has also reviewed the wide vari-
ety of phase transitions that may occur in dense, fully
ionized astrophysical plasmas. These include the freez-
ing of matter in the cores of white dwarfs and the crusts
of neutron stars, as well as phase separation in C/O,
.Fe/H, or H/He mixtures, and the hypothetical “plasma
phase transition.”

3. White Dwarfs

Van Horn (1990b) also has recently reviewed the
current understanding of the white dwarf and hot sub-
dwarf stars. One item of particular interest is the the-
oretical prediction that large numbers of halo white
dwarfs, perhaps sufficient to solve the problem of the
“missing mass,” may be present at luminosities just be-
low the currently observed cutoff in the white dwarf
luminosity function. The launch of the Hubble Space
Telescope within the past year offers a real possibility
that this prediction may be tested within the near fu-
ture. }

Verdon et al. (1990), in a collaboration between
astronomers in the Department of Physics and Astron-
omy and scientists in the Unive;sity’é Laboratory for
Laser Energetics, have begun radiation-hydrodynamic
calculations to study the effects of UV radiation from
hot white dwarfs upon their rate of accretion of inter-
stellar hydrogen. The goal of this work is to inves-
tigate whether ionization of the hydrogen can signifi-
cantly reduce the accretion rate; a reduction by sev-
eral orders of magnitude below the classical Bondi-Hoyle
rate is necessary in order to explain the absence of any
detectable hydrogen in white dwarfs with 70,000 K2
Teff = 12,000 K. Preliminary results reported at the 7¢*
FEuropean Workshop on Wkite Dwarfs, appear promis-
ing, and this research is continuing.

Van Horn, Winget, and Hansen (1990) are cur-
rently finishing a detailed review of the current state
of theory and observations of the various classes of pul-
sating white dwarfs. In addition, Van Horn and J. W.
Liebert are preparing a book about the white dwarf
stars, which they hope to complete within the coming
year.

4. Neutron Stars

Epstein (1988) has éreviously discussed the effects
of superfluidity upon the oscillations of neutron stars,

using a short-wavelength approximation for his calcula-
tions. Van Horn and Epstein (1990) have now extended
this work to include the giobal nonradial toroidal oscilla-
tion modes, which are generalizations of Epstein’s trans-
verse waves. Superfluidity increases the propagation
speed of transverse waves, and this increases the toroidal
oscillation frequencies significantly over the results ob-
tained neglecting superfluidity. Van Horn and Epstein
are continuing this study to investigate the effects of
superfluidity on global spheroidal oscillation modes as
well. ‘ .

Strohmayer (1990a, b) has employed a perturba-
tion method to investigate the effects of rotation on
the nonradial oscillations of neutron stars. He finds
that it is often necessary to include as many as 30 to
50 overtones in order for this technique to yield “con-
verged” results for the eigenfunctions, depending upon
the mode being corrected. The Coriolis force also cou-
ples modes with spherical harmonic index [ to those with
index I £ 1. For those modes which were purely toroidal
in the non-rotating star, this rotational coupling pro-
duces non-vanishing radial components, the existence of
which modifies both the neutrino- and electromagnetic-
damping rates for these modes.

Strohmayer et al. (1990) have recently carried out
the first ab instio calculations of the shear modulus of
a neutron star crust and have conducted a preliminary
study of the effects of the new shear modulus on neu-
tron star oscillations. It is generally believed that the
crust of a neutron is a bee crystalline solid. Because
neutron stars cool very rapidly, however, it is possible
that the crust may be glassy instead. The new shear
modulus calculations by Strohmayer et al. have been
computed for both crystalline and glassy crusts. Ex-
cept near the surface of the solid crust, where thermal
effects are large, the results are quite similar, although
both are significantly less than the Fuchs value used pre-
viously. Not surprisingly, those oscillation modes which
are most sensitive to the crustal properties — such as the
toroidal oscillation modes — have significantly shorter
periods when calculated using the new shear moduli.

5. High Energy Particles in the Interstellar Medium

Helfer and Savedoff have finished their study of an-
tiproton (p) production in shocked interstellar clouds,
and the results are being submitted for publication.
They found that the efficiency of 5 production in in-
terstellar clouds is increased by a factor 2 50 when the
engendering cosmic ray protons (CRs) experience dif-
fusive acceleration by shocks. Omne can represent the
P/p observations by a conventional multi-phase model
of the interstellar medium in which the volume filling
factor for shocked clouds is < 1% of that for all clouds.
The 5/p ratio will reach 2 maximum value at an energy
which depends upon a typical cloud size; the present ob-
servations give this size to be & 2pc. If individual cloud
sizes do not get very much larger than this, then the 5/p
value may have actually reached its maximum and will
decrease at an energy slightly larger than the present
limit of useful observations, ~ 10 GeV. Also, the poros-
ity factor is limited (@ = 1/6). One need not assume

N
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that an old CR population exists in order to explain the
p observations.

Helfer has studied a large class of CR confinement
models, using the diffusion-advection model of Jokipii &
Higdon (1979) to examine whether any of the produc-
tion of ps could be by an old CR population. He uses
a Green’s function approach and adopts a partially re-
flecting boundary at the interface between the halo and
intergalactic space. He finds that if such an old popu-
lation is present, with the properties normally assumed
in the literature (see e.g. Stephens & Golden (1987), it
too will produce ps primarily in shocked clouds near the
galactic plane. Also, one needs to postulate a very high
reflectivity, ~ 95%, at the interface and that the inter-
face is at a fairly low height above the galactic < 3kpec,
to get the assumed properties. A stationary reflecting
interface, such a bow shock bounding a diffusive halo
with streaming motions in it, seems to provide an ef-
ficient first order Fermi mechanism for acceleration of
very high energy (> 10% GeV) particles. This work is
continuing.

6. Astronomical Applications of Coherence Theory

Savedoffis collaborating with E. Wolf and D. James
on astronomical applications of coherence theory. James,
Wolf and Savedoff (1990) describe a mechanism which
produces \'/X = constant wavelength shifts by scatter-
ing off a medium with space-time fluctuations character-
ized by an anisotropic generalized dielectric susceptibil-
ity correlation. Contemporary discussion of AGNs pro-
vide parameters which suggest that the relevent scales
needed may be present. An isotropic correlation func-
tion which generate such shifts was found by James and
Wolf (1990), but these are expected to be less intense.

James and Wolf also showed that spectral analysis,
rather than fringe visibility measurements can be used
to determine correlation properties of the field. Using
this result they formulated a new principle, according to
which a trade-off can be made between the length of the
base line and the frequency at which measurements are
made in many interferometric measurements. This prin-
ciple is a rigorous generalization of the so-called space-
frequency equivalence theorem for two antenna detec-
tion systems, and it applies to radiation from a broader
class of sources than previously considered.

B. Observational Astronomy

{ Inthe past year, observational research has focussed
on the Sun, the interstellar medium, brown dwarf and
low mass stars, the galactic center and active galaxies.

1. The Sun

Thomas is continuing his collaboration with Bruce
Lites, Timothy Brown, and Thomas Bogdan (all at the
High Altitude Observatory, NCAR) in a program of
observations of the interaction of solar p-modes with
sunspots as a means of determining the subsurface struc-
ture of the sunspots (“sunspot seismology”). These ob-
servations are made simultaneously with the vacuum

tower telescope at NSO/Sunspot and the HAO/NSO
Fourier tachometer in Tucson. Current efforts are di-
rected toward the analysis of several good data sets.

2. Brown Dwarfs and Low Mass Stars

Stauffer et al. (1990) have obtained low dispersion
optical and near infrared spectra of 6 of the candidate
brown dwarfs in Taurus reported by Forrest et al. (1990).
None of the candidates showed the strong molecular ab-
sorption features which were expected based on the low
temperatures predicted theoretically for such low mass
objects. The spectra would be consistent with distant,
reddened, field stars, but such stars would not show
the proper motions reported by Forrest et al. (1990).
Infrared photometry of the Lk Ca 4 “companions” in
December 1989 using the San Pedro Martir 2m tele-
scope indicates the closer companion (9"from Lk Ca 4)
had dimmed by 0.5 magnitudes from its brightness in
September 1988. The photometry is being compared
to data taken with the IRTF’s Proto-cam in November
1989.

J. Galactic Nebulae

Woodward et al. (1990a) present 0.38"/pixel im-
ages of the Hourglass region in M8 in the H (1.65 pm),
K (2.23 pm), L' (3.75 pm) filters. They have identi-
fied several compact objects, which are probably early
B stars, and a pre-main sequence object. Elias 1, a
highly obscured variable Ae star, illuminates the faint
nebula IC 350 in the Taurus dark cloud. Thornley et al.
(1990) present infrared images of the system in sev-
eral broaad band filters, which revealed a second source
(Elias 1B}, 4" away at a position angle of —25.8 degrees
from Elias 1A, with similar energy distribution. As well,
images at the wavelength of the 3.28 micron dust feature
were obtained. The feature emission (vicinity of Elias
1A) was not extended. High spatial resolution, near-
IR images of the bright HII region in the W42 com-
plex, G25.4-0.2S, were obtained on the NOAO 1.3-m
telescope and on the IRTF 3-m telescope (Woodward
et al. 1990b). These data were compared with optical
and radio (H76a) maps of the region. Over 20 sources
were detected at [H] and [K], and apparently comprise
a massive OB cluster exciting the region. Two of the
sources are coincident with the radio emission.

4. The Galactic Center

Nagata et al. (1990) present infrared imaging ob-’
servations of AFGL 2004, a peculiar group of sources
along the line of sight to the Galactic Center radio arc.
The sources have luminosities comparable to bright gi-
ants and supergiants if at the distance of the Galactic
Center, but, from the absence of photospheric features
and associated Brackett emission, are probably not su-
pergiant stars. Since they illuminate nebulosity in the
surroundings, they may be a cluster of YSOs. Simon
et al. (1990) have obtained subarcsecond spatial reso-
lution observations at [K] of the central parsec of the
Galaxy obtained during four lunar occultations. From
sizes so ascertained, the authors identify a number of
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the IRS16 components with stars, and the diffuse com-

ponent with an unresolved stellar cluster. Scott Libon-
ate is reducing a second epoch of Brackett a observa-
tions of the Galactic center to search for variability of
the unusual Brackett a sources discovered by Forrest
et al. (1987). Variability is the signature of the source
responsible for the 511 keV positron annihilation line
(Sternberg 1986) at the Galactic center.

5. Erztragalactic Nuclei

Turner et al. (1990) report near infrared images of
the certral regions of the Galaxy NGC 5128, Centaurus
A. Tt is a double-lobed radio source, with two optical
components—a luminous giant elliptical bisected by a
warped dark lane of gas, dust, younger stars and HII
regions, suggesting a probable merger. The infrared ob-
servations identify a red, variable compact ob ject (the
probable nucleus) and show that the optical hotspot
is not the nucleus but rather a hole in the extinction.
Nadeau et al. {1990) present infrared and visible im-
ages of the gravitational lens system 22374-030. In addi-
tion to identifying extinction in the distant galaxy, and
the energy distribution of the quasar emission, the data
constrain the suggested microlensing event of August-
September 1988 to a timescale of 100 days, implying a
mass of planetry size for the microlens. Steve Solomon
is anaysing infrared images of the starburst galaxy NGC
253; the near infrared group has previously worked on
the prototypical starburst galaxy, M82 as well as other
starburst galaxies.

C. Ihstrumehtation

In the past year, research in instrumentation has
included technological development of both near and
far IR detector systems for SIRTF and ground-based
use, as well as implementation of an optical CCD Fabry
Perot interferometer.

1. Near Infrared Array Detector System Development

Forrest arid Pipher and their group continue to de-
velop infrared arrays for two SIRTF experiments, IRAC
(the Infrared Array Camera) and IRS (Infrared Spec-
trometer). They have been concentrating in the past
year on testing composite arrays, bonded to a. CRC228
multiplexér, developed by SBRC for IRAC to ascertain
appropridte detector material selection, the effects of
lateral collection, octagonal vs. square diode junctions,
and variable gate overlap. Noise reduction schemes have
been implemented, and radiation testing (gamma- and
proton-) has been ‘evaluated. In addition, the effects
of latent imdges, and a droop in signal rate at low
signal levels have been studied. The group has been
working with SBRC on the development of 256 x 256
InSb arrays for the next phase. At the same time, a
flexible, programmable, array controller and signal pro-
cessor has been developed for use with this array, and
other format arrays as they become available. The con-
troller/processor has been developed with the assistance
of Prof. Dan Briotta, Ithaca College and Cayuga Micro-
processor Services, and George Gull, Electromechanical

Design, and Russell Wallace, Wallace Instruments. Nat
Cowen (programmer) and Bruce Pirger (undergraduate)
have been heavily involved in the program, as have Jim
Garnett and Hao Chen. Bill Forrest has directed the
program. The group continues to use their state of the
art InSb arrays for ground-based Astronomy.

2. Far-Infrared Detector Array Development

. During the past year, Watson, J.E. Huffman (Rock-
well International Science Center, Anaheim) and T.N.
Krabach (Jet Propulsion Laboratory) have produced
monolithic Ge:Ga blocked-impurity-band (BIB) detec-
tor arrays for the 30 — 200 um band, and have achieved
performance which meets the goals for the SIRTF In-
frared Spectrograph long-wavelength arrays. Two ar-
rays now exist for which the peak quantum efﬁci‘ency
is 15%, substantially better than the best conventional
stressed Ge:Ga photoconductors used in far-infrared as-
tronomy. Peak responsivities of nearly 20 A/W and
dark currents below 200 carriers/s are observed in these
devices, which work best in the 60 — 210 um range.
Other advantages of the new Ge:Ga BIB arrays over
far-infrared extrinsic photoconductors (eg. the IRAS
detectors) include much better high-energy particle im-
munity and the fact that they can be made in the form of
two-dimensional monolithic arrays. They also respond
at -wavelengths longer than 115 pm without the me-
chanical stress necessary for long-wavelength response
in germanium photoconductors. Measurements on these
detectors have done much to elucidate the processes re- |
sponsible for the extended-wavelength response of BIB
detectors, and provide a very detailed account of the
density of states as a function of energy in Ge:Ga which
is very close to the metal-insulator transition. Two pa-
pers, describing the detector array performance and the
details of the blending of impurity states at high dop-
ing densities, are in preparation, and work has begun
on an imaging high-resolution Fabry-Perot spectrome-
ter which would employ these devices. More devices
in the present 1 x 3, 3 x 3, 2 x 8 and 6 x 6 formats
are in preparation, with several different photolitho-
graphic techniques, in an effort to improve the low yield
of the current fabrication process. J.R. Rosenberg (Jet
Propulsion Laboratory) has recently joined the project,
and is contributing his considerable expertise in the
fabrication of germanium MOSFETs and photodiodes,
which require processing similar to that needed for the
Ge:Ga BIB arrays.

3. Optical Interferometer

Meisel continued work on the Vaughan Fabry-Perot
interferometer upgrade with a germanium photodiode.
Initial experiments on the Mees telescope indicate that
it will be necessary to run the device with beam chop-
ping in order to achieve the desired signal/noise ratio.
The photodiode was obtained under a Theodore Dun-
ham, Jr. Award from the Fund for Astrophysical Re-
search. Savedoff and Helfer are co-investigators on this
project to study the helium A 10830 line in various ce-
lestial objects.

© American Astronomical Society * Provided by the NASA Astrophysics Data System




UNIVERSITY OF ROCHESTER — C.E. KENNETH MEES OBSERVATORY

Chabrier, G. 1990, J. Phys. France, 51, 1607

Chabrier, G., and Saumon, D. 1990, in Proc. Yamada
Conference on Strongly Coupled Plasma Physics,
ed. S. Ichimaru (Elsevier Science Publ. B. V.: Am-
sterdam), p. 495

Epstein, R. 1988, ApJ, 333, 880

Forrest, W.J., Ninkov, Z., Garnett, J.D., Skrutskie,
M.F., and Shure, M., 1990, Proc. of the 2{th Ya-
mada Conference: “Strongly Coupled Plasmas” ed.
S. Ichimaru (Holland, Elsevier Science Publishers
B.V.) p. 33

Forrest, W.J., Shure, M.A., Pipher, J.L. and Wood-
ward, C.E. 1987, AIP Conference Proceedings 155,
The Galactic Center, p. 153

Helfer, H.L. 1990 Icarus, 87, 238

James, F. V., Savedoff, M. P., and Wolf, E. 1990, ApJ.
359, 67

James, F. V. and Wolf, E. 1990, Phys. Letters A, 146,
167

James, F. V. and Wolf, E. 1990, Radio Science, sub-
mitted

Jokipii, J.R. & Higdon 1979, ApJ 228, 293

Nadeau, D., Yee, H.K.C., Forrest, W.J., Garnett, J.D.,
Ninkov, Z. and Pipher, J.L. 1990, submitted to
ApJ

Nagata, T., Woodward, C.E., Shure, M., Pipher, J.L.,
and Okuda, H. 1990, ApJ 351, 83

Saumon, D. 1989, Ph.D. thesis, University of Rochester

Simon, M., Chen, W.P., Forrest, W.J., Garnet, J.D.,
Longmore, A.J., Gauer, T. and Dixon, R.I. 1990,
ApJ 360, 95 )

Stauffer, J., Herter, T., Hamilton, D., Rieke, G.H.,
Rieke, M.J., Probst, R. and Forrest, W.J. 1990 ApJ
Letters, in press

Sternberg, A. 1986, ApJ 301, 923

Stephens, S.A. & Golden, R.L. 1987 Sp. Sci. Rev. 46,
3

Strohmayer, T. 1990a, to be published in Proc. TAU
Collog. No. 128: The Magnetospheric Structure
and Emission Mechanisms of Radio Pulsars

Strohmayer, T. 1990b, submitted to ApJ

Strohmayer, T., Ogata, S., Iyetomi, H., Ichimaru, S.,

© American Astronomical Society * Provided by the NASA Astrophysics Data System

and Van Horn, H. M. 1990, submitted to ApJ

Thomas, J. H. 1990, in The Physics of Magnetic Fluz
Ropes, ed. C. T. Russell, E. R. Priest, and C.
Lee (Washington: American Geophysical Union),
p- 133

Thomas, J. H., and Montesinos, B. 1990a, in Proc.
Internat. Astron. Union Symposium No. 138, So-
lar Photosphere: Structure, Convection, and Mag-
netic Fields, ed. J.O. Stenflo (Dordrecht: Reidel),
p. 263

Thomas, J. H., and Montesinos, B. 1990b, ApJ, 359,
550 .

Thomas, J. H., and Montesinos, B. 1990c, submitted
to ApJ

Thornley, M., Woodward, C.E., Pipher, J.L., Forrest,
W.J., Sellgren, K., Shure, M.A. 1990, BAAS 21,
No. 4 1085

Turner, P. C., Forrest, W.J., Pipher, J.L. and Shure,
M.A. 1990, submitted to ApJ

Van Horn, H. M. 1990a, in Proc. Yamada Conference
on Strongly Coupled Plasma Physics, ed. S. Ichi-
maru (Elsevier Science Publ. B. V.: Amsterdam),
p. 3

Van Horn, H. M. 1990b, in Frontiers of Stellar Evolu-
tion, ed. D. Lambert, to be published as a special
issue of Publ. Astron. Soc. Pacific

Van Horn, H. M., and Epstein, R. I. 1990, BAAS, 22,
748

Van Horn, H. M., Winget, D. E., and Hansen, C. J.
1990, invited article for Revs. Mod. Phys.

Verdon, C. P., Van Horn, H. M., Savedoff, M. P., Mc-
Crory, R. L., and Epstein, R. 1990, in Proc. 7t*
European Workshop on White Dwarfs, ed. G. Van-
clair

Wigner, E., and Huntington, H. B. 1935, J. Chem.
Phys., 3, 764 '

Woodward, C. E., Pipher, J.L., Helfer, H.L. and For-
rest, W.J. 1990a, to be published in the Dec. 10
ApJ

Woodward, C. E., Pipher, J.L., Helfer, H.L. and For-
rest, W.J. 1990b, BAAS 21, No. 4, 1155

637




