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Cornell University, Ithaca, New York 14853

The following report covers the period July 1995 through The telescope upgrade work has caused a major disrup-

July 1996. tion in the normal scientific operation of the instrument for
the past 2.5 years. Because of the loss of tracking capability
1. FACILITIES and the removal of Carriage House #2, scientific observing

programs have been limited to drift-scan searches and sur-
veys at 430 MHz and some ionospheric radar work. Al-
ﬁhough several of the observing programs designed specifi-

The Arecibo Observatory is the primary research facility
of the National Astronomy and lonosphere CerfdAIC).
The NAIC is operated as a visitor-oriented national researc v for th : fruitt
center by Cornell University under a cooperative agreeme ?AXS or the fngr?de peno:l were very Lwt(;ﬂ_hee our
with the National Science Foundation. Partial support for the rego_rt rom F;‘Stdye‘?“ otrh_a summtaryt _ed|sru§t|on it
planetary radar program is provided by the National Aero—:c?grfa:f:w (I)nbsscfr\\//(;?igns Li/:/len?e vclasr r?iﬁqoitr e(cs\)/ﬁi”c?w airc]:ournetzu S
nautics and Space Administration. Typically about 80% off the brevity of thi ¢ y
the available observing time is allotted to astronomical re-oF (e brevity ot this repoy
search programs. The remaining 20% is devoted to research
programs in atmospheric phySiCS. 3. INSTRUMENTATION

The Arecibo Observatory is located about 12 km south of . . .
Arecibo, a city on the north coast of Puerto Rico about 80 In the past, most observations with the Arecibo telescope

SR used spherical aberration correcting line feeds mounted on
km west of San Juan. The principle instrument of the obserbne of two “carriage houses” on the azimuth arm. The tele-
vatory is a 305-m-diameter spherical radio reflector antennE‘lcOpe upgrade has replaced most of the line féeds with a
R"’?d'o source;l c?n %e tracked (;/w(tjhmbzo d;ehgre?stpf the ze?l| ngle Gregorian subreflector system. Multiple feed horns at
using moveavle leeds suspende oa ove the stationary refigs, Gregorian focus will eventually provide continuous fre-
tor. The observatory latitude of 18°24 gives a dgcllnatlon quency coverage between 300 MHz and 10 GHz. Replacing
cov.erage'of gbout—l 39.( to +.38 2L Depengimg UPON  ihe 40-ft line feeds increases the maximum sensitivity at
their declinations, celestial objects may be within view at1415 and 1665 MHz from 8 K/Jy to 12 K/Jy and lowers the
Arecibo for up to 2h40m each day.

Other facilities operated by the observatory include anmlnlmum system temperature to 20 K. A new 1-MW S-band

optical facility and a hiah-oower HE transmitting array. The radar system has also been installed on the Gregorian; this
Pt ity a nigh-pow Smitting array. new radar is more sensitive than the old S-band system by a
optical and HF facilities are normally used for airglow ob-

servations and ionospheric heating experiments. respecii elzenith angle dependent factor of between 10 and 40. Car-
vations ! pher ing expert , Fespectiv Viage House #1 and its associated systémduding the 318
Operational support at Arecibo includes a scientific staff,

. . and 430 MHz feeds and the 430 MHz radhave been re-
an electronic maintenance and development shop, mecha

X X . . . I?'aiined, and a 430 MHz transmitting capability is planned for
cal engineering and maintenance services, a computing cef);

ter. technical lib drafii . livi dati 1e Gregorian. The 430 MHz line feed has a sensitivity of 18
er, technical ibrary, drafting services, fiving accomoda Ior?SK/Jy and a beamwidth of 10 arcmin. This feed can be con-
for visiting scientists, and a cafeteria. Additional support is

provided by the NAIC staff at Cornell University in Ithaca, nected to a 2.5 MW peak-pow&l50 kW average power

New York where a small electronics development arou radar transmitter; this 430 MHz radar is normally used for
! . €lopn 9roUP coherent backscatter observations of the ionosphere. Radar
some business functions, and a small scientific group al

located MSbservations of planets and other deep-space objects are nor-
' mally made with the S-ban@®380 MH2 radar, although the
430 MHz radar can also be used in cases where a lower radar
2. TELESCOPE UPGRADE STATUS frequency is desired.

The telescope has been undergoing a major upgrading, At the time this report was written, new receivers were
funded jointly by the NSF and NASA. This upgrading con- beginning to be installed in the Gregorian feed room. It is
sists of two phases. Phase 1, construction of a 50-ft-higlanticipated that four receivers will be available during the
ground screen to eliminate most spillover noise, was succes&regorian commissioning phaéspring 1997, these include
fully completed in mid-1993. Phase 2, the installation of alL-band (1.1-1.7 GHz, S-band(2.38 GH2, C-band(3.95—-
Gregorian feed system and a more powerful S-band radar, 5.85 GH2 and X-band8.0—-10.0 GHzreceivers. New UHF
scheduled for completion in the Spring of 1997. The Grego+eceivers will be installed shortly thereafter. Other receivers
rian dome, an 85-foot diameter geodesic radome containingill be added later depending on time, resources, and de-
secondary and tertiary reflectors and a feed platform, wamand.
raised and attached to the azimuth arm in May 1996. As this Telescope pointing and realtime data acquisition are con-
report was being written, the S-band radar installation wagrolled using a network of VMEbus single-board computers
nearing completion and the first receigrband had been running the VxWorks operating system kernel. Custom-built
mounted on the feed platform. data acquisition devicgSbackends”) include(1) a general-
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purpose A/D system capable of sampling four analog chan- J.K. Harmon -planetary radar, solar wind
nels at up to 10-MHz rates with programmable resolutions of P. Hofner -molecular lines
1 to 12 bits per sample per chann@) an (interim) 50-MHz, B. Isham -ionospheric radar and modification
4096-lag Spectral Line Correlator with programmable band- B.M. Lewis - normal galaxies, interstellar medium,
width from 195 kHz to 50 MHz(3) a 50-MHz Radar De- OHY/IR stars, circumstellar shells
coder,(4) a 100-MHz Spectral Line Correlator being devel- M. Nolan - planetary radar, asteroid science
oped, (5) a 10-MHz bandwidth Pulsar Search/Timing C. Salter -galactic continuum, AGN'’s, HI absorption in
Machine with up to 256 channels, an®) a wideband pulsars
continuum/polarimetry instrument being developed. An S2 M.P. Sulzer -atmospheric physics, ionospheric modifica-
VLBI system may also become available. Additional real-tion
time signal processing capability is provided by four Skybolt C.A. Tepley -airglow, ionospheric radar, lidar studies
i860-based VMEbus single-board computers with 240 K.M. Xilouris - pulsars
MFLOPS peak combined capacity. Q. Zhou -ionospheric observations

Data are recorded on 8mm tape using helical s¢an
abyte recorders; short runs may be recorded on disk and
accessed over the local area network. The analysis network2 Cornell Staff
consists of about forty Sun Microsystems workstations,
about 30 GBytes of disk, and several 8nfome 4mm heli-
cal scan tape drives. Software available includes several in-
teractive data reduction and display packages like ANALYZ,
AIPS, IRAF, CLASS, IDL and MATLAB, the IMSL and M.P. Haynes -extragalactic and galactic lines, galaxies
PORTLIB mathematical subroutine libraries, specialized “-and é:IL.lsterZ 9 9 ' 9

braries for ephemeris calculation and data format conver- M.C. Kellev - i heric electrod . t heri
sions, and the FrameMaker desktop publishing system. Hard- .""™" eliey -lonospheric electrodynamics, atmospheric
copy devices include two 600dpi and two 300dpi bIack-and—SC'sngl_e ian -ol bulae. i I di
white laser printers and one 300dpi dye-sublimation color "° erzian -planetary nebulae, intersteflar medium
printer. The Observatory network also includes about fifty
IBM-AT compatibles and two Apple Macintosh COMPUtErs, 4 3 summer Student Program
and is connected to the Internet via a dedicated 56Kbps link.

The Observatory conducts a Summer Student Program in
astronomy and atmospheric sciences. For this program a

4. STAFF, VISITORS
The Arecibo Ob ‘ | q small number of undergraduate and graduate students are
€ Arecibo Lbservalory welcomes and encourages eq,,sqn 1o spend the summer at Arecibo engaged in research
search projects by qualified scientists from other institutions

Proposals to use the telescope should be addressed to: Dir Qr)ograms under the supervision of staff scientists. Applica-
i : | ns for th P houl i
tor, Arecibo Observatory, P.O. Box 995, Arecibo, PR 00613 ‘ons for the Summer Student Program shouild be submitted

X .~ to NAIC by early February.

All proposals are reviewed by external referees. Information The Summer Students for the summer of 1996 were:
r}Eomawa BakerMass. Inst. of Tech.ymari CastroUniv. of
Puerto RicoDavid GoldbrennerHarvard Univ. Cindy Han-
cox, Univ. of Calif., BerkeleyDona Hertel,Western Wash-
ington Univ.Rebecca LamkinRutgers UnivNina Menezes,
Cornell Univ. Sven SchrekerSan Diego St. UniviMatthew
Schwartz Penn State UnivLuis Wilkes-Alicea,Univ. of Pu-
erto RicoCesar Tavarea/Jniv. of Puerto Rico

D.B. Campbell -planetary radar

J.M. Cordes pulsars, interstellar medium

R. Giovanelli -extragalactic and galactic lines

P.F. Goldsmith -molecular clouds and star formation

director or from the observatory web sitéhttp://
www.naic.edy.

The NAIC scientific staff is located in both Arecibo, Pu-
erto Rico and on the Cornell campus in Ithaca, New York.
Dr. Paul F. Goldsmith, Director of NAIC, is based in Ithaca.

The observatory’s Director of Operations, Dr. Daniel R.
Altschuler, is based in Arecibo. NAIC-affiliated scientists
and their areas of specialization are listed below.

5. COMMITTEES
5.1 AU&SAC Committee

4.1 Arecibo Staff

D.R. Altschuler -active radio sources

W.A. Baan -molecular lines, interstellar medium The Arecibo Users and Scientific Advisory Committee
J. Cho -radar studies of middle and lower atmospheric (AU&SAC) meets annually in Puerto Rico to advise the
dynamics NAIC on the future needs for instrumentation and facilities.

M.M. Davis - pulsars, extragalactic line and continuum The current committee members are: T. BaBaston Univ.
JoAnn Eder -extragalactic astronomy, 21-cm spectral J. Breakall,Penn State Univi-.H. Briggs,Univ. of Gronin-

line observations genC. FesenPartmouth CollegeRr. FosterNaval Research
J. Friedman -optical observations of ionosphere Lab. K. Groves,Phillips Lab. C.E. Heiles,Univ. of Califor-
T. Ghosh -low frequency variability, active galactic nu- nia, BerkeleyP. Horowitz, Harvard Univ. F.J. Lockman,

clei, interstellar scintillation, VLBI Natl. Radio Astronomy Ob®. SchloerbUniv. of Massachu-

S.A. Gonzalez ionospheric observations settsChiao-Yao SheColorado St. Univ.
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5.2 NAIC-VC Committee 6.2 Pulsar

The National Astronomy and lonosphere Center Visiting Drift-scan pulsar searches continued through 1995 but
Committee(NAIC-VC), appointed by Cornell to review the were discontinued toward the end of the reporting period due
management and research programs of the Observatory, ndao- complications from the upgrade work. The results of the
mally meets once a year. The current members are: H.QGlec-strip drift-scan search programs were summarized in the
Carlson, Phillips Lab. C.S. GardnerUniv. of lllinois T.L. last (1994-199% BAAS observatory report. To date, five
Killeen, Univ. of Michigan G.R. Knapp,Princeton Univ. separate research groups have discovered a total of 57 pul-
J.M. Moran, Smithsonian Astrophys. ObB. Palmer,Univ.  sars in drift-scan searches during the upgrade construction
of ChicagoP. SchwartzNaval Research Lals.C. Solomon, period. Included in this haul are a half-dozen new millisec-
Carnegie Inst. of Washl.H. Taylor,Princeton Univ. ond pulsars.

A workshop on “Pulsar Science with the Upgraded
Arecibo Telescope” was held at the Observatory on October
6. PROGRAM HIGHLIGHTS 28-29, 1996. There were 36 participants and 27 contributions

Telescope upgrade construction prevented tracking-modghich surveyed the community’s needs for the best and most
observations during the entire reporting period, and only &fficient use of the upgraded telescope. During the work-
limited number of drift-mode observations were made as parhop, privately owned pulsar processors were offered as
of continuing spectral-line and pulsar search programs.  user-owned public access equipment. These include the

PennStatePulsar Machine, the Princeton Mklll and MkIV
6.1 Spectral Line machines and Totally Accurat.e Clock, and the Arecibo—
Berkeley-Pulsar-Process@p be installed at Arecibo in De-

F. Briggs (Groningen and collaborators continued their cember 1996
430 MHz drift-scan survey. This is a very deep search for The AOFTM, a 10MHz multichannel pulsar spectrometer
highly redshifted neutral hydrogen emissi@t z=2.3) from  developed by J. Cordes was brought to the Observatory,
extragalactic clouds and gas-rich galaxies. Preliminary rewhere further tests proved that it is capable of very efficient
sults from this survey are described in the previgi894-  pulsar searches with the 430 MHz feed.

1995 BAAS observatory report. This program was sus- The pulsar community strongly recommended the devel-
pended toward the end of the reporting period due tampment of a wideband pulsar spectrometer that would make
complications from the upgrade construction. use of the wide bandwidths offered by the Gregorian optics.

A meeting on “Molecular Spectroscopy in the 1 to 10 Arecibo Observatory has proposed an 800-MHz spectrom-
GHz Range with the Upgraded Arecibo Telescope” was heldeter based on the NAIC-chip composed of four 200-MHz
at the Observatory on October 19-20, 1995. This meetingnodules. The first such module is expected to be completed
was organized by W. Baan and L. Olmi of the observatoryby the end of 1997.
staff. Some 20 outside scientists from the USA, Europe and
Mexico attended, and a total of 16 contributions were pre-
sented. The main conclusion from the workshop was that thEUBLICATIONS
upgraded Arecibo telescope will soon be ready to compete The following list of publications from NAIC staff and
favorably in the field of molecular astronomy with other ma- visiting scientists is not necessarily complete. These contri-
jor telescopes planned for the end of this decade. In particusutions appeared in the open literature or were in press
lar, it will complement the large mm-wave single dishes andduring the period from July 1995 to July 1996.
interferometers. Furthermore, certain types of observation8ltschuler, D.R., Gurvits, L., Alef, W., Dennison, B., Gra-
and studies will gain a huge advantage from using Arecibo ham, D., Trotter, A., & Carson, J., 1995, “The Centi-
given the increased sensitivity and high spatial and fre- arcsecond Structure of 16 Low-frequency Variable
guency resolution of the telescope. One of the main scientific Sources at 92 cm,” A&AS, 114, 197.
conclusions from the workshop is that maser emission wilBaan, W.A., 1996, “Extragalactic Studies of Molecules,”
be among the biggest areas of investigation with the up- Astrophys. Lett. & Comm., in press.
graded telescope. &80, CH, OH,CHOH and A-doubling  Baan, W.A., 1996, “Megamasers,” ihligh Sensitivity Ra-
lines of some?ll species such as SH, HGl and possibly dio Astronomy(Cambridge Univ. Pregsin press.

SiH will have transitions observable at Arecibo. OH andBaan, W.A., & Haschick, A.D., 1995, “Nuclear Antics of IC
CH;OH seem particularly promising when considering 4553 (Arp 220),” ApJ, 454, 745.

multi-line studies in both HIl regions and late-type stars. TheBacker, D.C., 1995, “Millisecond Pulsar Radiation Proper-
study of simple hydrides is valuable as these are considered ties,” J. Astrophys. & Astron., 16, 165.

important building blocks in interstellar chemistry, and manyBalick, B., Rodgers, B., Hajian, A., Terzian, Y., & Bianchi,
of them are observable at cm wavelengths thanks to their L., 1996, “Spectroscopic Flickering in the WC8 Nucleus
A-doubling. Observations of these species can also help our of the Planetary Nebula NGC 40,” AJ, 111, 834.
understanding of how C, O, N, etc. are incorporated intoBenz, A.O., Alef, W., & Gdel, M., 1995, “VLBI Observa-
more abundant molecules. Asymmetric tops form another tions of Single Main-sequence M Stars,” A&A, 298, 187.
class of molecules observable with the upgraded telescop8ergin, E.A., Snell, R.L., & Goldsmith, P.F., 1996, “Density
Many such species have weak, low energy transitions below Structure in Giant Molecular Cloud Cores,” ApJ, 460,
10 GHz. 343.
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Brosch, N., & Hoffman, G.L., 1996, “VIIl Zw 105: A Star- Goldsmith, P.J., 1996, “The Second Arecibo Upgrade,”

burst Galaxy at z0.06?,” MNRAS, 279, 191. Proc. IEEE, in press.

Camilo, F., 1996, “Present and Future Pulsar Searches,” iHajian, A.R., & Terzian, Y., 1995, “High Resolution 6-cm
High Sensitivity Radio AstronomyCambridge Univ. Images of Planetary Nebulae,” ApJ, submitted.
Pres$, in press. Harmon, J.K., 1996, “A Radar Study of the Chryse Region:

Camilo, F., Nice, D.J., Shrauner, J.A., & Taylor, J.H., 1996, Mars,” JGR-Planets, in press.

“Princeton-Arecibo Declination-Strip Survey for Milli- Hoffman, G.L., Salpeter, E.E., Farhat, B., Roos, T.G., Will-
second Pulsars: Part I,” ApJ, in press. iams, H.L., & Helou, G., 1996, “Arecibo HI Mapping of
Camilo, F., Nice, D.J., & Taylor, J.H., 1996, “A Search for ~ a Large Sample of Dward Irregular Galaxies,” ApJS, in

Millisecond Pulsars at Galactic Latitudes -50,” ApJ, in  Press.

press. Hudson, R.S., and Ostro, S.J., 1995, “Shape and Non-
Chengalur, J.N., Salpeter, E.E., & Terzian, Y., 1995, “Dy- Principle Axis Spin State of Asteroid 4179 Toutatis,”

namics of Binary Galaxies Ill: Details of the Close Science, 270, 84.

Pairs,” AJ, 110, 167. Jones, E.J., & Ghosh, T., 1995, “Radio-Loud Seyfert Galax-

Chengalur, J.N., Salpeter, E.E., & Terzian, Y., 1995, “Gal-  ies and their Environments,” BAAS, 27, 1358.
axy Pairs, Redshift Catalogs, and the Cosmic Peculiar velore, K.P., Broeils, AH. & Haynes, M.P,, 1996, “A
locity,” ApJ, submitted. Counter-Rotating Disk in the Normal Sa Galaxy NGC

Cognard, I., Shrauner, J.A., Taylor, J.H., & Thorsett, S.E., 4138," ApJ, SUbTitt,ed' S N
1996, “Giant Radio Pulses from a Millisecond Pulsar,” Kaspi, V.M., 1995, “High-Precision Timing of Millisecond
ApJ, L81. Pulsars and Precision Astrometry,” kstronomical and

Dewey, R.J., Ojeda, M.J., Gwinn, C.R., Jones, D.L., & Astrophysical Objectives of Sub Milliarcsecond Optical

Davis, M.M., 1995, “VLBI Astrometry of the Millisec- K Astrorrlz/?tr))/((.I;AU), |nKp|\r/|es\s]. A Wielebinski. R &
ond Pulsar B193721,” in press. ramer, M., Xilouris, K.M., Jessner, A., Wielebinski, R.,

Engels, D., & Lewis, B.M., 1996, “A Survey of 22 GHz Timofeev, M., 1996, “A Turn-up in Pulsar Spectra at mm

Water Maser Emission Among the Arecibo Sample ofK Wavel&ng(t;;l A&AKgi/? 2226 “Multi-f Pul
OH/IR Stars, AGAS, 116, 117. ramer, M., ilouris, K.M., , “Multi-frequency Pul-

Foster, R.S., Camilo, F., & Wolszczan, A., 1996 Froceed- sar Studies at High Radio Frequencies, FPuI_sars:
. . Problems and Progres€ds. S. Johnston, M. Bailes, M.
ings of 7th M. Grossmann Meetinin press. Walker (IAU), in press
Foster, R.S., Cadwell, B.J., & Anderson, S.B., 1995, “A ;I Press. .
Hiah Galactic Latitude Pulsar Survev of the Arecibo Kramer, M., Xilouris, K.M., Jessner, A., Lorimer, D.R.,
Sl'g, Ap) 4'54 82'6“ u urvey 00 \Wielebinski, R., & Lyne, A.G., 1996, “Origin of Pulsar
! ’ ’ ) . Radio Emission I: High F Data,” A&A, i .
Freudling, W., 1995, “Neutral Hydrogen Observations of adio Emission Igh Frequency Lata N press

2 N Kramer, M., Xilouris, K.M., & Rickett, B.J., 1996, “Unex-
Galfmes in the Hercules Supercluster, A&AS’ 112',429' pected Variations in Pulsar Flux Densities at mm Wave-
Freudling, W., DaCosta, L.N., Wegner, G., Giovanelli, R.,

. o lengths,” A&A, submitted.
Haynes, M.P., & Salzer, J.J., 1995, "Determination of | o\ \is "B M., 1996, “The Sensitivity of Circumstellar Ma-
Malmquist Bias and Selection Effects from Monte Carlo sers to Dust Type,” ApJ, 462, 786.

Sim.ulation,” AJ, _110' 920. . ) Lizano, S., & Giovanardi, C., 1995, “Thermal Structure, Ki-
Freudling, W., & Prieto, M.A., 1996, “Environment of Sey- nematics, and Evolution of IC 1396,” ApJ, 447, 742.
fert 2 Galaxies: The Group of Galaxies around NGC|, N.Y. Hoffman. G.L. Salpeter, E.E., & Houck, J.R.

_5252’”_A&A’ 306, 39. S ) 1996, “Radio Properties and Optical Identification of

Giovanelli, R., 1996, “Extinction in Sc Galaxies at | Band 10 Samples of MilliJansky Radio Sources at 1.4 GHz,”
and in the 21-cm Line,” inProceedings of Nato Sympo-  apJjs; 103, 331.
sium on Opacity of Spiral Disked. J. Davies, in press. |y N.Y., & Freudling, W., 1995, “Large-scale Structures in

Giovanelli,R., Haynes, M., Chamaraux, P., DaCosta, L., the Zone of Avoidance: The Galactic Anticenter Region,”
Freudling, W., Salzer, J., & Wegner, G., 1996, “Spiral  ApJ, 449, 527.

Galaxies and the Peculiar Velocity Field,” Examining  undgren, S.C., Cordes, J.M., Foster, R.S., Wolszczan, A., &
the Big Bang and Diffuse Background Radiatiped. M. Camilo, F., 1996, “Optical Studies of Millisecond Pulsar
Kafatos(IAU), in press. Companions,” ApJ, L33.

Giovanelli, R., Haynes, M.P., Salzer, J.J., Wegner, G., Dat undgren, S.C., Cordes, J.M., Ulmer, M., Matz, S.M., Lo-
Costa, L.N., & Freudling, W., 1995, “Dependence on Lu-  match, S.C., Foster, R.S., & Hankins, T.H., 1995, “Giant
minosity of Photometric Properties of Disk Galaxies: Sur-  Pulses from the Crab Pulsar: A Joint Radio and Gamma-
face Brightness, Size and Internal Extinction,” AJ, 110, Ray Study,” ApJ, 453, 433.

1059. Lundgren, S.C., Zepka, A.F., & Cordes, J.M., 1995, “A Mil-

Giovanelli, R., Haynes, M.P., Salzer, J.J., Wegner, G., Da- lisecond Pulsarn a 6 Hour Orbit: PSR J07511807,"
Costa, L.N., & Freudling, W., 1996, “A Test of the ApJ, 453, 419.

Lauer-Postman Bulk Flow,” AJ, in press. Magri, C., 1995, “Arm Structure in Normal Spiral Galaxies

Goldsmith, P.J., 1995, “The Clumpy Structure of Molecular II: Multivariate Statistical Analysis,” AJ, 110, 1614.
Clouds,” ApJ, submitted. Mitchell, D.L., Ostro, S.J., Rosema, K.D., Hudson, R.S.,
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Campbell, D.B., Chandler, J.F., & Shapiro, I.l., 1995, Stability of Pulsar Average Profiles,” ApJ, 452, 814.
“Radar Observations of Asteroids 7 Iris, 9 Metis, 12 Vic- Schombert, J.M., Pildis, R.A., Eder, J.A., & Oemler, A.,
toria, 216 Kleopatra, and 654 Zelinda,” Icarus, 118, 105. 1995, “Dwarf Spirals,” AJ, 110, 2067.

Nice, D.J., Fruchter, A.S., & Taylor, J.H., 1995, “A Search Sedrakian, A.D., Sedrakian, D.M., Cordes, J.M., & Terzian,
for Fast Pulsars Along the Galactic Plane,” ApJ, 449, Y 1995, “Superfluid Core Rotation in Pulsars II: Post-

156. jump Relaxations,” ApJ, 447, 324.

Nice, D.J., & Taylor J.H., 1995, "PSR’s J2032425 and  steppe, H., Jeyakumar, S., Saikia, D.J., & Salter, C.J., 1995,
J2322F205? and the Proper Motions of Millisecond Pul- “Millimeter-Wavelength Observations of Compact Steep
sars,” ApJ, in press. Spectrum Sources,” A&AS, 113, 409.

Nordgren, T.E., Helou, G., Chengalur, J.N., Terzian, Y., &Tamanaha, C.M., 1995
Khachikian, E., 1995, “The Morphology and Kinematics
of 16 Markarian Galaxies with Multiple Nuclei I: Basic
Data,” ApJS, 99, 461.

Nos\i\;arlg?v;sslg I£5A 4233 ga(; d EZVI; ii?gi%?,'l;‘;\fo‘g?%%?l_ Taylo,r,, J.H., 1995, “Binary Pulsars and Relativistic Grav-

Olmi, L., 1996, “Influence of Tropospheric Electrical Path ity,” J. Astrophys. Astron., 16, 307.

Delay on Interferometric Observations in Millimeter Ra- Testi,.L., Olmi, L., I:|unt, L., Tofani, G., FeIIi_, M',' & Gold-
dioastronomy,” in Microwave Radiometry and Remote smith, P., 1995, “Sequential Star Formation in the Ceph-

Sensing of the Environmeiletherlands: Intl. Sci. Pup. eus Molecular Cloud: The S155/Cepheus B Interface,”
Olmi, L., Cesaroni, R., Neri, R., & Walmsley, M., 1996, ~ A&A, 303, 881.

“High Resolution Observations towards Hot Cores,” Van Zee, L., Haynes, M.P., Salzer, J.J., & Broeils, AH.,

A&A, submitted. 1996, “Evolutionary Studies of the Low Metallicity
Olmi, L., Cesaroni, R., & Walmsley, M., 1996, “CH3CN  Dward Irregular Galaxy UGCA 20,” ApJ, submitted.

towards G10.470.03 and G31.430.31,” 1996, A&A, Verschuur, G.L., 1995, “Interstellar Neutral Hydrogen Fila-

307, 599. ments at High Galactic Latitudes and the Bennett Pinch,”
Onello, J.S., DePree, C.G., Phillips, J.A., & Goss, W.M., Astrophys. Space Sci., 227, 187.

1995, “VLA Spectral Line Observations of a Shocked Verschuur, G.L., 1995, “Zeeman Effect Observations of HI
Cold HIl Region in G70.#1.2,” ApJ, 449, L127. Emission Profiles I. Magnetic Field Limits for Three Re-
Onello, J.S., & Phillips, J.A., 1995, “Radio Recombination  gions Based on Observations Corrected for Polarized

Line Observations of Partially lonized Gas in Galactic HIl  Beam Structure,” ApJ, 451, 624.
Regions,” ApJ, 448, 727. Williams, J.P., Blitz, L., & Stark, A.A., 1995, “The Density
Ostro, S.J., Hudson, R.S., Jurgens, R.F., Rosema, K.D., Structure in the Rosette Molecular Cloud: Signposts of
Campbell, D.B., Yeomans, D.K., Chandler, J.F., Giogini, Evolution,” ApJ, 451, 252.
J.D., Winkler, R., Rose, R., Howard, S.D., Slade, M.A., Xilouris, K.M., & Kramer, M., 1996, “Monitoring Millisec-
Perillat, P., and Shapiro, II, 1995, “Radar Images of ond Pulsars in Full Polarization,” ifPulsars: Problems
Asteroid 4179 Toutatis,” Science, 270, 80. and Progres<IAU), in press.
Pantoja, C.A., Altschuler, D.R., Giovanardi, C., and GiOV'XiIouris, K.M., & Kramer, M., 1996, “Depolarization of

anelli,,,R., 1995, “A Search for Galaxies in the Anticenter  pyjsar Emission at mm Wavelengths,” Proc. 2nd Hellenic
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