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The following report covers the period July, 2001 throughradio astronomy and as the feed for a 430-MHz pulsed radar

June, 2002. system (150 kW average power This radar is the prime
instrument for ionospheric incoherent scatter experiments,
1. FACILITIES but can also be used for planetary radar observations. A 430-

MHz transmitting capability is also available on the Grego-
rian for use in dual-beam ionospheric radar observations.

The NAIC is operated as a visitor-oriented national researcThe prime instrument for planetary radar observations is the

center by Cornell University under a cooperative agreemenr —garn?(ZBSC?N(I\ﬁIIHrz])_ ra:jarm|nst?llre;1dv\<;?ht?eM({“aAr/et?orr]larr:].it:'rgs
with the National Science FoundatigNSF). Partial support adaris a on-puisegisyste ansmitte

for the planetary radar program is provided by the NationaP®Ve' and a phase-coding capability for delay-Doppler ob-

Aeronautics and Space AdministratigNASA). Typically servations. A third47 MH2) radar s_ystem is also available
about 85% of the available observing time has gone to astraX” th_g Ce_lmage HOUSPT' I\/I_qre detalls and updates on system
nomical research programs, the remaining 15% going to re§pe0|f|cat|on§ and avallqb|llty can be accessed on the obser-
search programs in atmospheric scien@eonomy. vatgry web S'te(WW\iv'nfa'CiedU' L dd .
The Arecibo Observatory is located about 12 km south Oft' qmpol;er tccc)jntro_ ofte escto pe kpomtm_g t".’m fat?/atlzquwsr
Arecibo, a city on the north coast of Puerto Rico about go'on IS €flected using a network consisting o us
km west of San Juan. The principle instrument of the Obser_smgle-boarqcomputers running the VxWorks kernel as well
as PCs running the open-source Linux OS. A remote observ-

vatory is a 305-m-diameter spherical radio reflector antenna; e . . . .

Radio sources can be tracked within 20 degrees of the zenith? capability is available for projects using standard instru-

using moveable feeds suspended above the stationary refl Sgtl_)m%i?: ;L:Jppo_r:%?] Eécli?w dus.er:clmégf?@;g:\;

tor. The observatory latitude of 18°24 gives a declination ' quistt S Incluas 9 i
purpose A/D system capable of sampling four analog

coverage of about-1°39 to +38°21. Depending upon . ;

. - : , IR channels at up to 10-MHz rates with resolutions of 1 to 12
h I I I h .
their declinations, celestial objects may be within view atbItS per sample per channdl) a 16384-channel Spectral

Arecibo for up to 2h40m each day. . . .
Besides the main antenna, the observatory maintains Iﬁme Correlator with four. RF sub-bands independently

optical facility for passive airglow and lidar observations. Magjvgd?-?déustagler(gom 110905_:4(':; ? ;SO'rM: @) t? rsno_t "
This facility can be used independently or in conjunction adar vecode a uisar spectromete

with ionospheric radar experiments using the main antennaith on-line pulse folding capability, ans) a 20-MHz 8-bit

Operational support at Arecibo includes a scientific staff,portable fast sampler with an integrated high-speed data re-

an electronic maintenance and development shop, mecharﬁgrder' An 8.2 VLB recorder and a Mark 4/VLEA system
are also available.

cal engineering and maintenance services, computing facili- . L .
9 g puing Data can be recorded, depending on application require-

ties, technical library, living accomodations for visiting sci- . ) X
. . o . . ents, on(1) 8mm tape using helical scd&xabyte drives,
entists, and a cafeteria. Additional support is provided by thxg) 1/2-inch Digital Linear Tape, of3) disk for access over

NAIC staff at Cornell University in Ithaca, New York, where
some administrative and business functions, a small electrorghe local area network. : ,
The data reduction network consists of: over fifty CPUs,

f;{:development group, and a small scientific group are |0fncluding SPARC-based workstations, Intel x86-based PCs,

and servers; over 3 TBytes of disk; several 8mm and 4mm
helical scan tape drives and DLT tape drives for data backup
2. INSTRUMENTATION and archiving. An optica{Compact Disg recording facility
Most of the telescope’s receivers are mounted on a Gres also available. Data reduction software includes the com-
gorian subreflector system. Receiving systems currentlynercial packages IDL from Research Systems and MATLAB
available on the Gregorian include 327-MHz, 430-MHz, from The Math Works, as well as public-domain packages
610-MHz, L-band(consisting of two separate systems: anlike ANALYZ, AIPS, IRAF, CLASS and AIPS-+. The Ob-
“L-narrow” receiver for 1.37-1.45 GHz and an “L-wide” servatory is connected to the Internet via a 155-Mbps link
receiver for 1.15-1.73 GHz S-band(consisting of three shared with the University of Puerto Rico.
separate systems: an “S-low” receiver for 1.8—3.1 GHz, an
“S-radar” receiver for 2.33-2.43 GHz, and an “S-high” re-
ceiver for 3—4 GHY, C-band(3.95-5.85 GHY, and X-band 3. OBSERVING PROPOSALS
(8.0—10.0 GHE The current sensitivities for these Gregorian  The Arecibo Observatory welcomes and encourages re-
systems are 11 K/J{B27 MH2), 12 K/Jy (430 MH2), 8 K/Jy  search projects by qualified scientists from other institutions.
(610 MH2), 8-11 K/Jy(L-band, 7-10 K/Jy(S-band, 5-8  Proposals are evaluated on a trimester basis, with submission
K/Jy (C-band, and 1.5-5 K/Jy(X-band. In addition to the deadlines of February 1, June 1, and October 1 of any given
Gregorian systems, there is the original 430-MHz “Carriageyear. The normal scheduling window for a proposal begins
House” line feed(18 K/Jy), which is used both for passive four months after the corresponding deadline. All proposals

The Arecibo Observatory is the primary research facility
of the National Astronomy and lonosphere Cer(fdAIC).
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are evaluated by anonymous referees outside of NAIC. A.3 Summer Student Program
complete explanation of proposal submission and evaluation )
procedures can be found on the observatory Web(site- The Observatory conducts a Summer Student Program in
w.naic.ed. Electronic proposal submission is preferred. The@Stronomy and atmospheric sciences. For this program a

body of the proposala narrative giving the scientific and small number of undergraduate and_ graduate stgdents are
technical justificationshould be e-mailed as a Postscript file ch0sen to spend the summer at Arecibo engaged in research

to proposal@naic.edu. The proposer must also submit Brograms under the supervision of staff scientists. Applica-

separate cover sheet, preferably using our Web-based forfions for the Summer Student Program should be submitted
Those proposers who cannot submit electronically, or whd® NAIC by early February. The NAIC summer students for

cannot provide a Postscript version of the body, may send001 were:

their proposals to: Director, Arecibo Observatory, HC3 Box
53995, Arecibo, PR 00612.

Those wishing to include Arecibo in their VLBI observa-
tions should submit proposals directly to the VLBA, EVN, or
Global networks as usual, rather than to Arecibo.

4. STAFF

The NAIC scientific staff is located in both Arecibo, Pu-
erto Rico and on the Cornell campus in Ithaca, New York.
The 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.

4.1 Arecibo Staff

. R. Altschuler -Active Radio Sources

. Deshpande Pulsars, Interstellar Medium
Freire -Pulsars
Friedman -Optical Obs. of lonosphere
Ghosh -VLBI, AGNs, ISS

. A. Gonzalez {onospheric Radar
K. Harmon -Planetary Radar, Solar Wind

. Howell - Asteroid and Comet Studies

. Janches tonosphere and Meteor Studies

. M. Lewis - Normal Galaxies, OH/IR Stars

. C. Nolan -Planetary Radar, Asteroids

. L. O'Neil - Extragalactic Astronomy

. Raizada Atmospheric Sciences, Lidar

. J. Salter -Gal. Continuum, AGNs, VLBI
Slysh - Extragalactic Astronomy, VLBI

. P. Sulzer -lonospheric Radar

. A. Tepley -Airglow, Lidar, lonosphere
Hofner -Molecular Lines

. Pantoja Extragalactic Astronomy
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nAxZ

0OT0OZI<0

4.2 Cornell Staff

D. B. Campbell -Planetary Radar

J. M. Cordes Pulsars, Interstellar Medium

D. T. Farley -lonospheric Studies

R. Giovanelli -Extragalactic and Galactic Lines
P. F. Goldsmith Molecular Clouds, Star Form.
M. P. Haynes -Galaxies and Clusters

D. Hysell - lonospheric Studies

M. C. Kelley - lonospheric Studies

Y. Terzian -Planetary Nebulae, ISM

L. Baker -Res. Support Spec. (Technical)

G. Cortes -Sr. Res. Assoc. (Technical)

A. Helton, U. lowa

C.-F. Kao,Penn. St.

D. Moser,U. lllinois

J. DenevayVassar

I. Rodriguez,U. Puerto Rico
L. Chomiuk, Wesleyan

M. Boyer, U. Minnesota
M. Rodgers,U. Ohio

R. Wilcox, U. Washington
S. StevensonyVesleyan
S. Morris, U. Chicago

5. COMMITTEES
5.1 AU&SAC Committee

The Arecibo Users and Scientific Advisory Committee
(AUSAC) meets annually in Puerto Rico to advise the NAIC
on the future needs for instrumentation and facilities. The
current committee members are:

G. D. Bothun,U. Oregon

J. R. FisherNRAO-Greenbank

R. Kerr, Scientific Solutions, Inc.

L. Magnani,U. Georgia

J.-L. Margot,Caltech

J. M. Mathews Penn. St.

I. H. Stairs,U. British Columbia

D. R. StinebringOberlin College

S. C. Unwin,Jet Propulsion Lab.

H. A. Wootten,NRAO-Charlottesville

5.2 NAIC-VC Committee

The National Astronomy and lonosphere Center Visiting
Committee(NAIC-VC), appointed by Cornell to review the
management and research programs of the Observatory, nor-
mally meets once a year. The current members are:

M. F. AHearn, U. Maryland

S. K. Avery, U. Colorado

M. J. Reid,Harvard-Smithsonian CFA

H. A. Zebker,Stanford

6. PROGRAM HIGHLIGHTS

In this section we summarize some of the highlights of the
science done in the past year by visiting scientists and ob-
servatory staff as part of formal, refereed observing propos-
als to NAIC. Here, as in previous years, we do not cover
atmospheric science programs, which are outside the pur-
view of this report.
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6.1 Spectral Line Radio Astronomy quasar and AGN spectra, and for the HVC distance contro-
versy remain to be determined.
Li and Goldsmith(Cornel) continued their studies of Hl Balkowski, Cayatte, van DriglParis Observatojy Her-

absorption in Galactic clouds. They have found a good cornandez, O’Neil (NAIC), Duc (CEA, Francg, Dickey (Min-
relation between narrow HI absorption and OH emission. Anesota, Iglesias-Peamo (Lab. d’Astrophys. de Marseille,
sample of 32 nearby dark clouds was surveyed and HFrancg, Vilchez (IAA, Spain), and Thuan(Virginia) con-
narrow-line absorptiofHINLA ) found in most of the clouds ducted an Hl line search in a dozen Hl clouds in the Hercules
showing OH emission. The peak velocity and line width of Cluster without optical counterparts on the Palomar Sky Sur-
HINLA and OH are similar. HINLA reveals a steady state vey. These clouds had been reported as tentative detections
population of HI inside molecular clouds maintained by cos-in the 1997 VLA HI survey of the cluster by Dickey. Subse-
mic ray dissociation of K (possibly in combination with quent CCD photometry by this team has shown faint optical
other processesThe positive correlation between HINLA counterparts for two of the reported clouds, whose VLA HI
and molecular tracers make HINLA a very useful atomicdetections are now reconfirmed at Arecibo. Although the
tracer of molecular clouds. The narrowness and strength odrecibo sensitivity should have permitted the detection of
HINLA make it an ideal Zeeman tracer. Compared to OHthe other tentatively reported HI clouds, none were recon-
emission, the primaryif not the only) Zeeman tracer of dark firmed, showing once again that intergalactic HI clouds with-
clouds, HINLA is usually 10 times stronger. The promise ofout optical counterparts are very rare.
HINLA for measuring magnetic fields will be explored via  Bolatto, Simon, Robishaw (Berkeley, and Walter
Arecibo observations. (Caltech have completed a program to study HI in the Leo
Koo (Seou), Heiles (Berkeley, Stanimirovic (NAIC),  Triplet, one of the nearest strongly interacting groups of gal-
and Troland(Kentucky) attempted to measure the magneticaxies. The best pre-existing HI observations of this system
field strength in two SNRs, IC443 and W51C, from HI Zee-were made in 1976-77 by Haynet al. using Arecibo to
man observations. Among SNRs with high-velocity shockedbserve the three main galaxies and the tidal tail to the east
atomic gas, only these two have strong enough HI emissioof NGC3628 on an irregular5’) grid following the emis-
for a Zeeman observation. The observations have establishaibn. With the upgraded telescope, Bolattal. were able to
realistic upper limits oB~100uG for the magnetic field in map a much larger area, sampled on a regulagrid, and
both SNRs. Kooet al. also mapped the distribution of with better sensitivity and velocity resolution. Cloud A is
shocked HI gas in 1C443. coincident in position and velocity with the galaxy pair
Stanimirovic (NAIC), Chomiuk (Wesleyan, Bhat UGC6387, probably a background source. The other new
(NAIC), Lorimer (Jodrell Bank, Salter(NAIC), and Uro- source(Cloud B) is at the systemic velocity of the Triplet,
sevic(Belgrade looked for connections between SNR G42.8implying an HI mass~10’ My, and appears to have no
+0.6, SGR 190614, and PSR J190670918. The project optical counterpart.
spans a number of radio astronomical disciplines, including Flint (DTM) and Impey(Arizona took HI spectral line
pulsar search and polarimetry, multi-frequency full-Stokesdata as part of an ongoing program to characterize the dwarf
continuum mapping, and HI and OH spectral-line mappinggalaxy membership in the Leo | group. The Leo | sample
Several approaches to constraining the distances of PSftovides an opportunity to probe the faint end of the galaxy
J190# 0918 and the SNR are being attempted, includinguminosity function, testing cosmological models which sig-
deriving their rotation measures and searching for HI absorpaificantly overpredict the number of dwarfs observed in
tion by clouds situated in front of the SNR. Examining the Local-Group-like groups. The primary challenge of measur-
HI distribution over the same velocity range as the OH ab-4ing the luminosity function to these limits is determining
sorption, a feature is seen that matches the structure of ttgroup membership for each galaxy candidate. Fainter dwarfs
SNR remarkably well and gives a distance of£13 kpc. If ~ have increasingly lower surface brightness, which makes op-
this were truly the distance to G42:8.6, it would lie far  tical, spectroscopic redshifts and direct distance measure-
beyond SGR 190014 (distance~5.7 kpc from its X-ray ments very difficult. However, fainter dwarfs also appear to
spectrum, although it could be consistent with the distancehave larger neutral gas fractions, making Arecibo HI-line
of PSR J190#0918, for which the distance estimate is 7.8 observations the perfect complement to optical spectra at
kpc. brighter luminosities. Preliminary results from 40 hr of tar-
Hoffman (Lafayette and SalpetetCornel) have mapped geted HI observations have doubled the number of confirmed
HI in the fields of four low column density sources at veloci- dwarf galaxy members in Leo |. These optically-selected
ties appropriate to high velocity cloud$iVCs) identified  dwarf members probe HI gas masses as low@d® M,
with the Green Bank 140-ft by Lockmaet al. (LPMU). All which is comparable to the lowest-mass dwarf irregulars in
were found to be quite clumpy on the scale of the Arecibothe Local Group.
beam, much like the mini-HVCs found earlier by Hoffman Lee (Arizona), Salzer (Wesleyan, Impey (Arizona),
and Salpeter superimposed on the outskirts of two HVCsThuan(Virginia), and GronwallJohns Hopkinsmade 21cm
Each mini-HVC subtends 5-10 Arecibo beams and has peasbservations of a complete sample of 109 low luminosity
column density N, <2x10*cm™2. Thus far, this team has (Mg>—18.0), nearby(cz < 11,000 km/$ Ha-selected
identified a total of 13 mini-HVCs. The implications of their star-forming galaxies from the KISS catalog. The detection
low central column densities for ionization mechanismsrate was 89%. Examining the KISS composite B- and
(photo and collisiona] for Lya and other absorption lines in V-band survey images, they find that 9% have companions of
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comparable or greater optical brightness within the 3.5away from the cloud centers. This would be a surprise in
arcmin Arecibo beam. By computing an HI mass function forterms of the cloud chemistry. This team is now completing
this sample, it is shown that the low luminosity star-forming the maps of these three clouds. They will combine this data
galaxies in KISS contain 10-15% of the overall HI in the with other cm- and mm-wave data to determine accurate
Universe. They find thap,,=7.0x 10° Mg/Mpc3, or Qy densities for the clouds and model the density as a function
=4.5x10"° with a ~20% statistical error. The HI mass of position.
function of this sub-population does not exhibit a steeply Ford, Neufeld(Johns Hopking and Goldsmith(Cornel)
rising slope at low masses, consistent with the result that gassed the Arecibo telescope to obtain the first detection of OH
richness My, /Lg) does not increase at a significant level molecules in the circumstellar envelope of the extreme car-
with decreasing galaxy luminosity. In the range 810 bon star IRG-10°216 (CW Leoni9, providing additional
<My /M<10° they find that 25-50% of all galaxies are evidence for the presence of icy bodies in orbit around that
currently undergoing a strong episode of star formation.  star. The OH detected at Arecibo is believed to arise from the
Monnier-Ragaigne, van Driel, and BalkowdlRaris Ob-  photodissociation of circumstellar water vapor by interstellar
servatory, SchneidefUMASS), Jarrett(IPAC) and O’Neil  ultraviolet radiation; the new result thereby provides an im-
(NAIC) are finishing the collection of HI data on 1000 low portant confirmation of a previous direct detection ofCH
surface brightnesd_SB) galaxies from the 2MASS survey, around IRC-10°216 by the Submillimeter Wave Astronomy
of which 400 were observed at Arecibo and 600 at NancaySatellite(SWAS). Detailed calculations by Ford and Neufeld
About 30% of the objects were detected. So far, the dat&2001) indicate that 10-100 Earth masses of orbiting ice at a
have shown lots of quite gas-rich objects, but none with thalistance of 75—-300 AU from the star are required to supply
record highMy, /L ratios found for some red cluster LSBs. the observed amounts of,B and OH throughout the AGB
Schneider(UMasg, Huchra (CfA), and PantojafUPR) phase; this is comparable to the amount of ice originally
have initiated a program to obtai®21-cm HI line spectra for believed to have been present in our own solar system’s
low Galactic latitude galaxy candidates identified from Kuiper belt.
2MASS. This near-infrared survey minimizes the effects of Neufeld (Johns Hopking Kaufman (San Jose Stake
obscuration from the Milky Way, allowing galaxy identifica- Goldsmith(Cornell), Hollenbach(NASA Ames, and Plume
tion deep into the Zone of Avoidance, where optical galaxy(Calgary have combined the first detection 0§® in a dif-
catalogs are incomplete. Some 200 candidates were observige cloud with extensive Arecibo OH observations along the
during 2001 toward both the Galactic center and anticentesame line of sightto W51). These observations are particu-
regions accessible from Arecibo. This project is currently inlarly valuable because the absorption lines of both molecular
progress, with data acquisition and analysis ongoing. species appear optically thin in the 6 km/s feature towards
Terzian(Cornell), Lewis (NAIC), and Arecibo REU sum- the bright HIl region. Although the region of massive star
mer students ChomiukWesleyan, Morris (Chicagg, and  formation is estimated to be at 6.5 kpc, the diffuse cloud is
Moser (lllinois) observed recombination lines from interstel- likely relatively close to us. The particular importance of
lar clouds at C- and S-band. One nebula, S88, coincides witbbserving these two species together is that they provide a
a compact red object, is associated with a thermal raditest of laboratory measurements of a key chemical reaction
source, and is embedded in a complex molecular cloud. Seva dense interstellar clouds.
eral molecular species have been detected from its vicinity. Araya and HofneUPR) conducted an Arecibo C-Band
The ionized plasma of the nebula undergoes recombination@-6 GH2 spectral scan towards IRCL0°216 (CW Leo).
that at high quantum levels result in line emission at radioThis is a late-type carbon-rich star with extensive mass loss.
frequencies. This team measured the H128.4 GH2 and It is also the strongest source of circumstellar mm-wave
H109% (5.0 GH2 lines from S88. In the same program, re- spectral lines due to the large number of carbon-based mol-
combination lines were detected from six planetary nebulaescules in its envelope and its relative proximity to the Solar
Goodman(CfA) and Heiles(Berkeley made the first System(290 pg. The strongest line detected corresponds to
known attempt to detect the Zeeman effect in the 700-MHzhe rotational transition & 2-1 of the HGN molecule. Nine
lines of CH. If the Zeeman effect were to be detectable inadditional spectral line candidates were detected, which will
these, such measurements would offer the best non-maseeed confirmation. As part of this project, the team will es-
probe yet of magnetic fields in dense molecular gas. Aftetimate the column density of HEI, as well of other detected
nearly 100 hr of observations, CH lines were clearly detectednolecules, and establish constraints on abundances of non-
in absorption against HIl regions in several massive stardetected molecules.
forming regions. There are also hints of Zeeman detections. Slysh(NAIC) measured the four OH ground state transi-
Evans, Mueller(Texag, and Goldsmith(Cornel) made tions in all Stokes parameters for most of the Galactic Plane
Arecibo H,CO observations of three pre-protostellar clouds:OH masers accessible from Arecibo. The goal of the survey
L1544, L1498, and L1512. After four nights they had inte-is to find linearly polarized spectral features which can be
gration times of~100 min for each central position and an used in future VLBI observations for simultaneous phase
average rms of 0.015K. The line was about 0.5K at eacltalibration of both LCP and RCP channels. The first part of
central position and hyperfine components were clearly visthe survey in the Anticenter region has been completed, and
ible. Somewhat unexpectedly, the observed sources are akveral new linearly polarized masers have been found.
considerably more extended than the map coverages, which Lewis (NAIC) reobserved the set of Arecibo OH/IR stars
may be indicative of an increase in the abundance 2@ following a 12-yr break, finding six “dead” OH/IR stalse.,
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examples that no longer have detectable 1612-MHz masergesenting the transition from anti-inversion to inversion of
However, the identification of “dying” stars would be the A-doublet.

greatly expedited if other diagnostics were known. With this
end in view, Lewis and EngeldHamburg, Germanyhave
looked for clues in the observational record of FV Boo

(15060+0947), a currently “dying” star. They find that the Camilo, Gotthelf, Halpern, Mirab&lColumbia, Lorimer

earliest premonition for most occurs with the presence of 3Jodrell Bank, Bhat (NAIC), Wang, and LuUMas$ used
strong 22-GHz maser close to the stellar velocity. This IS ecibo to discover pulsations from PSR J193B52, a
followed in time by the development of similar Oldsually  yqoung, energetic pulsar at the center of the supernova rem-
1665-MH2 features, which are rare. The presence of Watehant(SNR) G54.1+0.3. A signal was found with a period of
and 1665-MHz features in FV Boo point to it having already 136.8 ms and maximum signal-to-noise ratio of 20.7 at DM
(by 1983 passed from the phase in which dust couples pho= 308 pc/crd. From several 45-min Arecibo integrations,

ton momentum into the circumstellar shell, to the alternate[hey obtained an accurakand P, deriving a characteristic
state in which mass-loss is qnly suppo_rted at a much MOTS4e of 2900 yr(estimating an actual age for the pulsar and
modest rate by stellar pulsgtlon;_ also, it had already pass NR in the range 1500-6000 )yrspin-down luminosity of
on to the subsequent state in which the outer dust shroud hzfng,Z>< 10°" erg/s and surface magnetic dipole field strength of
been so diluted by its ongoing expansion without replace > 1013 G This places PSR J1930852 in the group of
ment, that interstellar UV is .degrading molecules in its new,g, pulsars with the highest known values of spin-down Iu-
inner sh_ell._ Furthe_r, the perssten_t_absence over 1999-2002 minosity and lowest apparent ages. The broader significance
any main-line emission at velocities —13.2 km/s, though ¢ i discovery lies in the realization that young pulsars can
this was present in 1985, points to a continuing and expectege extremely faint; with a flux density of 0.06 mJy at 1180
decline in both the current expansion velocity and mass-los§H; and luminosity(for a distance of approximately 5 Kpc
rate, as well as to the obliteration of most of the moleculesys apout 1 mJy kp€ at 1400 MHz, this pulsafplus a few

that previously existed around —14 km/s. recently discovered ongss at least an order of magnitude
Baan(Westerbork, Hofner, and AraydUPR) conducted a  tainter than previously known young pulsars.

C-band survey of extragalactic formaldehyde. They observed jacohy, AndersonCaltech, Frail (NRAO), and Keohane
the HCO (135159 transition(4829.67 MHz toward 63 ex-  (NCSSM searched for radio pulsations from the SNR
tragalactic objects. The sample comprise): earlier de-  |c443. Their search targeted the soft X-ray point seen with
tected sources, particularly the tentative detections fronghandra, which is surrounded by diffuse radio emission that
Baanet al. (1993, (2) ultra-luminous FIR galaxies known to appears to be a pulsar wind nebula. This point source is not
have OH megamasers, plus those with OH absorption, angk the center of the SNR where previous pulsar searches have
(3) nearby FIR galaxies, in particular spiral galaxies. Alsofocused. To date, analysis of Arecibo observations at 430
observed simultaneously was the Halfecombination line  MHz, 1.4 GHz, and 2.4 GHz shows no sign of radio pulsa-
(4874.16 MHz towards a sub-sample of 54 sources. Thetions. Similarly, less-deep VLA observations at 1.4 GHz re-
observations have resulted in a total of ten sure or tentativgeg| no radio point source, pulsed or unpulsed. This team
detections. These comprise fous®D absorbers, five J£LO  concludes that the X-ray point source is most likely a pulsar
emitters, and one H1Oemitter. They also report the first which is unobservable because its radio beams do not inter-
detection of H11@ from the giant HIl region NGC 604 in sect the earth.
the galaxy M33, plus a weak €O absorption toward this  Kaspi, Ransom, Hesseld/cGill), Stairs (NRAO), and
source. Lorimer (Jodrell Bank have processed pulsar search data
Lovell (Agnes Scoft Howell (NAIC), Schloerb taken on ten globular clusters. They report the discovery of
(FCRAO), Lewis (NAIC), and Hine(NAIC) observed OH in  four new millisecond pulsars: a binary pulsar in M5, two
several comets. The18-cm OH lines are a valuable diag- pulsars(one isolated, one binaryn M13, and a binary pul-
nostic of conditions in comet comae. The brightness of thear in M71. Prior to this search effort, M5 and M13 were
OH lines is related to the total OH production in the coma,each known to contain an isolated and a binary pulsar, while
and the line shape contains information on the gas outflowio pulsars were known in M71. For the new 2.4-ms pulsar,
velocity. A-doublet transitions responsible for thel8-cm  M5C, variations in the measured periods and accelerations
OH emission come from a process in which OH moleculedndicate that this pulsar is a member of a binary system.
are excited from the ground state by strong solar UV linesvi5C undergoes eclipses with an orbital period of 2.1 hr and
and then decay radiatively. This may cause theloublet  has a companion with a mass.04 M, . The 3.1-ms pulsar,
levels to be either inverted or anti-inverted depending on thé113D, was detected twice in 10-min sections of data taken
comet’s heliocentric radial velocity. Owing to the pointing on different days, though very different accelerations indi-
limitations at Arecibo, C/2000 WMILINEAR) was ob- cate that it is a member of a binary system. Observations
served when the heliocentric velocity gave small values fogave an orbital period of 14 hr and a companion mass of
the predicted inversion, although the observed spectra foe0.17 M, . M71A is an eclipsing 4.8-ms system in a 4.2-hr
this comet show very interesting line shapes which provideorbit around a very low-mass companior .03 M), typi-
valuable constraints on the inversion models. For every obeal of the burgeoning class of eclipsing binary millisecond
servation of C/2000 WM1and also of 153P/lkeya-Zhaphg pulsars.
transitional spectra of unusual shapes were seen, likely rep- Roberts, Hessels, Ransom, KasgMcGill), Freire

6.2 Pulsar Radio Astronomy
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(NAIC), Crawford (Haverford, and Lorimer(Jodrell Bank  parameter, and the shape of the Shapiro delay agree with the
observed two X-ray sources, AX J190%@549 and AX GR predictions to within 0.05%. The derived orbital period
J2021.1#-3651. This led to the discovery of a young derivative, affected by the relative acceleration of the pulsar
(~17,000 yji, energetic(spin-down luminosity 3.410°®  system and the Solar System Barycenter, provides a refined
erg/9, 104-ms pulsar in the direction of AX J202%3651.  pulsar distance of 1.0 0.05kpc. The masses of the two
An association with the X-ray source is highly probable. Fur-neutron stars can also be derived from the timing solution. It
thermore, PSR J20213651 lies in the error box of the hard- is now clear that the observed recycled pulsar is significantly
spectrum, low-variability,y-ray source, 3EG J20213716. less massive than its younger companion, contrary to expec-
This association, along with its high spin-down luminosity, tations from most binary evolution theories in which mass is
strongly suggests that PSR J2623651 emits pulseg-rays, transferred from the companion to the older neutron star.
an exciting prospect as there are currently only a handful of Lorimer (Jodrell Bank, Xilouris (Virginia), Fruchter
confirmedy-ray pulsars. (STSc), Stairs(NRAO), Vazquez, and EdefNAIC) have
Bogdanov (Penn Statg Soltysinski (Szczecin and  begun regular timing of PSR J04816, a 25.7-ms pulsar
Wolszczan(Penn Statehave completed an initial study of discovered in the Arecibo-upgrade 430-MHz drift scan
PSR J1752 23, a “bursting” pulsar discovered in the Penn searches. Earlier observations revealed the pulsar to be a
State/Arecibo pulsar surveys and characterized by unusualiyember of a binary system with a 680-day orbital period and
long nulling periods. PSR J17523 spends 70-80% of its a 0.003 M, mass function. These data imply that the orbiting
time in a “quasi-null” state. The “on-states” occur once ev- companion has a mass &0.2 M, and is most likely a
ery 400-600 periods and last for-100 periods. With |ow-mass white dwarf. The orbital period of J04076 is by
P=0.409 s andP=0.6x10"1° s/s, J175223 is a fairly  far the longest known for a millisecond<(30 m$ pulsar
typical member of the slow pulsar population. However, itand second only to PSR B08202 for low-mass binary
does not follow the standard assumption that nulling pulsarpulsar systems. A complete knowledge of the orbit, spin, and
fall close to the hypothetical “death line” in the—P dia-  kinematics of this unique binary system should improve our
gram. Similarly, it does not conform to the common descrip-knowledge on the origin and evolution of long-period binary
tion of nulling, as it switches off gradually rather than sud- pulsars.
denly. The emission characteristics of PSR JH732 make Freire (NAIC), Anderson, JenetCaltech, and Navarro
it exceptional among the pulsar population. Since neither th€Schlumbergerundertook a timing project aimed at confirm-
timing nor pulse profile morphology data indicate any pulseing the eccentricity and characteristic age of PSR J2016
arrival time and/or pulse shape variability that could be duet+1947, a binary pulsar R=64.94 ms, DM=34 pc/cnd)
to orbital motion or precessional beam wobble of the pulsarfound in 1990 in an Arecibo intermediate galactic latitude
it seems most natural to assume that its unusual propertiggarch. The PSR J2016947 system promises to excel as a
are related to the pulse emission mechanism. tool to test the Strong Equivalence Princip&EP, the basic
McLaughlin (Jodrell Bank and Cordes(Cornel) com-  foundation of General Relativity. This principle requires the
pleted a search for isolated, dispersed radio pulses from théniversality of free fall, even for objects that have very sig-
spiral galaxy M33. This was undertaken in the hope of dehificant gravitational self-energies. Thus, both PSR J2016
tecting Crab-like objects emitting “giant” pulses with 100— +1947, with its very largénegative self-gravitation energy
1000 times mean pulse strengths. The search detected sevesaibbout 15% of the total masdepending on the equation of
pulses at high DM which are consistent with signatures ofstate for cold matter at high densitjeand the white dwarf
astrophysical origin and may well be pulses from extragalaceompanion, with its negligible self-gravitational energy,
tic pulsars. should fall in the Galactic gravitational field with the same
Lorimer, McLaughlin (Jodrell Bank, Xilouris (U. Vir- acceleration. However, if the assumption of SEP is wrong, as
ginia), Backer (UCB), Cordes(Cornel), Fruchter(STSc), postulated in many alternative gravitational theorigs,, if
Arzoumanian(Goddard, and Lommen(Amsterdam have  |A|=|1—m,/mg|#0, wherem, andmg are the inertial and
been processing drift-scan data taken with the 430-MHz Cargravitational masses of the pulgathe accelerations for the
riage House feed towards the end of the Arecibo upgradeulsar and the white dwarf will be different. The effect on an
(1996-98. Of 33 pulsars detected, ten are new. Highlights ofMSP/white-dwarf binary produces an increase in the eccen-
these discoveries include a 5.79-ms pulsar at figind a tricity of the system(the “Nordtvedt” effech, and this be-
55.7-ms pulsar in the Galactic anticenter. For the latter, @omes more pronounced for wider orbits.
preliminary phase-connected timing solution suggests a soli- Hankins, Kern(New Mexico Tecl, Cordes(Cornell,
tary object with a spin-down age ef2 Myr and a magnetic Bhat (NAIC), and McLaughlin(Jodrell Bank investigated
field of only ~2x 10" G. If confirmed by further observa- the Crab pulsars’s frequency evolution and polarization prop-
tions, this places the pulsar in a fairly unique position in theerties, particularly above 1 GHz, to refine the interpretation
P-P diagram. of the Crab in terms of the inner and outer gap models of
Stairs(NRAO), Thorsett(UCSQ), Taylor (Princeton, and  pulsar emission. In the first phase of this project, observa-
Wolszczan(Penn Statehave performed long-term timing of tions were made in early 2002 in multiple frequency bands
the relativistic double-neutron-star binary pulsar B1532.  accessible to Arecibo’s 430-MHz, L-, S- and C-band receiv-
Like PSR B1913-16, B1534+12 provides stringent tests of ers. Observational goals are two-fol@ To achieve much
the predictions of general relativity. For B15842, mea- finer sampling in frequency of the average pulse profile to
sured values of the advance of periastron, the time dilatiosee how the pulse components appear and disappeafh)and
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to obtain new statistics for the giant pulses and, in particularservable features of the scintillation arcs to the screen loca-
to compare giant-pulse polarization with the average polartion.
ization in order to investigate from where the giant pulses
originate. Data from observations made so far enable thi§.3 Radar Astronomy
team to form Stokes parameter profiles for seven different
frequency bands from 0.4 to 4.2 GHz.

Gupta (NCRA, Indig, Bhat (NAIC) and Gangadhara
(IIA, India) made single-pulse observations of a sample o

Magri (U. Maine) and Nolan(NAIC) made radar obser-
vations of 24 mainbelt asteroids between mid-2001 and mid-
‘2002. Most of these were CW observations to obtain data on
. . reflectivity, roughness, and rotation state. In addition, four of
bright, well-known pulsars to carry out a detailed study Ofthe objects, including Vesta, yielded low-resolution delay-

radio-pulsar emission geometry. This was motivated by th%oppler imageswhich provide information on target size
work of Gupta and Gangadhara, where a new method fo nd shape

analyzing single-pulse data to determine the total number o Nolan, Howell (NAIC), Ostro, Benner(JPL), Margot

emission components is used to detect new emission Comp?Caltech, and Magri(U. Maine observed 21 near-Earth as-
nents for several pulsars from 320-MHz GMRT data. Fromgi4q(NEAs) during the reporting period. The highlight of
these detections, they showed that the pulsar emission rediofle Arecibo NEA program was the discovery of three more
contains multiple hollow emission cones surrounding a Cenbinary NEAs, bringing the total number of binary NEAs to
tral core beam. Further, the conal beams show systematig, These new binaries generally conform to the character-
retardation and aberration effects. This provides a new Wayics of the first three discovered: rapidly rotating, roughly
to estimate the emission heights and polar cap locations Qfyherical primaries with secondaries approximately 1/3 the

the emission cones and could prove to be a powerful 100l tQj;¢ of the primary. It is now clear that 10-20% of NEAs are
study pulsar emission geometry. Observations of most brighpyinaries, in good agreement with predictions based on other

Arecibo-visible pulsars with multi-component profiles were ghseryations. An important objective of the radar measure-
made, largely at 432 and 1175 MHz, with a few also beingments and analyses is estimation of bulk densities for these
observed at 2250 and 5000 MHz. Basic data reduction haginaries.
been Ia_lrg(_ely completed_, and detailed analysis for modeling Campbell(Cornel), Black (U. Virginia), Carter(Cornel),
the emission geometry is underway. _ _ and Ostro(JPL) made S-band radar observations of Titan,
Stanimirovic(NAIC), Weisberg(Carletor), Dickey (Min-  achieving uniform longitude coverage at 22.5 deg intervals.
nesota, and Anderson(Caltech, searched several pulsars |t was found that most of the echo power is in a broad diffuse
with known HI absorption for detectable OH lines at 1665 component, although a narrogoccasionally very narrow
and 1667 MHz. They found deep, narrow OH absorptionspecular return is also seen at most longitudes. The brightest
lines for PSR B184$ 00 at both 1665 and 1667 MHz. These raqar feature coincides with the brightest feature in the
absorption lines correspond to an interstellar cloud directhear-IR HST and ground-based imagery. The low cross sec-
in front Of the pulsar. EmiSSion'absorption Studies haVe beeﬂons and Sma” W|dths Of the Specu|ar echoes Cou|d be con-
very successful at probing the properties of the ISM towardssidered evidence for liquid hydrocarbon lakes, although the
both strong background continuum sources and pulsars. Thgyparent low cross sections assume the scattering properties
great advantage that pulsars offer for such studies is that theyte homogeneous over the scattering area. If, instead, there is
turn on and off, allowing the absorption and emission spectrgypstantial diffuse reflection from the subradar region, then
to be measured without moving the telescope. This elimithe intrinsic specular reflectivity would be higher and, hence,
nates errors introduced into the absorption spectrum by smafhore consistent with a smooth non-liquid surface.
scale variations in the emission. While the HI absorption Nicholson, Campbel(Cornel), French(Wellesley, No-
against pulsars has been commonly detected, little work ofan (NAIC), and Margot(Caltech made S-band radar imag-
OH absorption has been done until now. ing observations of the rings of Saturn. This was the third set
Stinebring(Oberlin) and collaborators continued to study of yearly observations in a program intended primarily to
the phenomenon of pulsar “scintillation arcs” that they iden- study azimuthal asymmetries in the radar reflectivity of the A
tified through Arecibo observations in 1999. These arcs arisand B rings as a function of ring-plane tilt. This parallels a
from interference between various parts of the spatially costudy by French of the rings’ optical asymmetries using the
herent pulsar image. They find dynamic spectra to be reHST. The radar asymmetry is found to be concentrated in the
markably rich in features when explored with Arecibo’s sen-A ring. The radar asymmetry has an amplitude of 25%,
sitivity. Stinebring analyzes a dynamic spectrum by taking itswhich is 2—3 times larger than the optical asymmetry. The
two-dimensional power spectrum, forming what is known asasymmetry is thought to be associated with gravitational
a secondary spectrum, in which the scintillation arcs appeawakes generated by individual large ring particles. By con-
as sharply delineated parabolic arcs. These correspond totiauing to image the rings as their tilt angle decreases, valu-
quilted or cross-hatch pattern in the dynamic spectrum. Whadible information will be obtained on both the small-scale
causes the arcs? Although this is not yet fully clear, the eswake structures and the vertical thickness of the rings.
sential ingredient is interference between a bright central Black (NRAO), Campbell, Carter (Cornel), Nolan
core of the image and a more extended halo around this, bo{tNAIC), and Ostro(JPL) made the first radar detection of
caused by scattering off electron density variations in theSaturn’s third largest moon, lapetus. The echo showed “nor-
ISM. A simple model with all scattering taking place in a mal” radar reflection properties, very unlike those of the icy
thin screen along the line of sight allows them to relate ob-Galilean satellites of Jupiter. Since the detection was of the
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bright (trailing) hemisphere of lapetus, which is known to be range and sensitivity. From this pilot project, Fix and Mutel
very icy, the normal reflection is a puzzle. Radar observahope to identify one or two stars for a long-term synoptic
tions of the 10-times darker leading hemisphere are plannestudy of the changes in the relationship of structure at the
for early 2003. three OH frequencies, as well as models for maser pumping
Nolan, Howell, Harmon(NAIC), and Margot(Caltech and polarization. They also hope to determine the parallaxes
made a radar detection of the comet C/2001(AINEAR). of the masers with milliarcsec accuracy.
This is only the eighth comet detected with radar. Although  Arzoumanian(GSFQ, Chatterjee, Corde&ornel), and
there was no clear evidence of a nucleus echo, a moderatelcLaughlin (Jodrell Bank continued their studies of PSR
strong echo was detected from large coma grains. The echti740+1000, discovered in one of the Arecibo-upgrade 430-
gave a radar cross section of 4 kiand a circular polariza- MHz drift-scan searches. This pulsar is of interest as its
tion ratio of 0.35. This was the first convincing detection of asmall age and large height above the Galactic plaeeved
depolarized echo from coma grains, which implies a maxifrom its DM) imply a very high velocity. Since its discovery,
mum grain size of at least several centimeters. This comanonthly timing has been undertaken in support of high-
was notable for its outbursting and fragmentation, and it issnergy and VLBA observations. J1740000 is weak and
likely the observed coma echo is related to that activity.  shows strong scintillation, with an average L-band flux den-
Harmon (NAIC), Campbell (Cornel), and Slade(JPL) sity of ~1 mJy. The VLBA alone lacks the sensitivity to
made S-band radar observations of Mercury in the summemdetect this pulsar with sufficient signal-to-noise for astrom-
of 2001 and 2002. These were long-code delay-Doppleetry. Fortunately, Arecibo, with a collecting area some 15
measurements designed to yield full-disk images in both cirtimes that of the entire VLBA, can provide the necessary
cular polarizations. The data have produced high-quality imboost in sensitivity. In March, 2002, Arecibo joined the
ages covering large areas of the planet. The most interestingLBA for a successful phase-referenced observation, and
results have come from the hemisphere left unimaged by thstrong fringes were detected for the pulsar on all baselines to
Mariner-10 spacecraft, where several very prominent radarArecibo. It is expected that sub-milliarcsec astrometry will
bright features can be found. The new data have yielded thiee possible, and a proper motigand possibly a parallax
best images yet of the previously known bright features A, Bcan be measured in future observations.
and C(all of which show an impact origjn Also, although
the observing aspect for the putative north polar ice was Ies;._ OBSERVING PROGRAMS

advantageous than in previous years, the new images werée o ,
useful in confirming the existence of all of the low-latitude _ 'N€ following list gives the numbers, titles, and coauthors

ice features seen previously at latitudes between 70—75N, Of all observing proposals scheduled on the Arecibo tele-
scope during the period from July, 2001 through June, 2002.

6.4 VLBI

Lazio (NRL), Goss, BrogatiNRAO), Faison(Northwest-
ern), Zauderer, and DePreé\gnes Scofit used Arecibo to A1119 - A Search for Neutral Hydrogen in a Complete
observe 3C 138 in an Hl-absorption VLBI experiment. SuchSample of Seyfert Galaxies Testing the Implications of Uni-
experiments have been carried out numerous times towarfied Scheme Ghosh, T., Eder, J., Salter, QNAIC).
3C 138. Faison and Go%2001) were able to map the opac- A1256 - Extragalactic Radio Recombination: A Pilot
ity variations, which can exceed 0.8 in optical depth, acros®roject - Hofner, P.(UPR), Terzian, Y.(Cornel), Kurtz, S.
the face of the source and confirmed that structure on siz6JNAM), Kubik, D. (NAIC).
scales of order 10 AU exist in the ISM. How such small- A1312 - Light Travel Time Dimensions fofb|>10°
scale structure originates and is maintained in the neutraDH/IR Stars- Lewis, B. (NAIC).

ISM is not well-understood. The objective of the present A1359 -KISS Dwarfs: The HI Properties of a Complete
experiment was to image the HI absorption toward 3C 138ample of Active Star-forming Dwarf Galaxiesee, J.(U.
with sufficient sensitivity to confirm or refute the tentative Arizona), Salzer, J.(Wesleyan, Impey, C. (U. Arizona),
detection of Zeeman splitting in their earlier observations. Gronwell, C.(Johns Hopkins

Momijian (Kentucky), Romney, CarilliNRAO), and Tro- A1387 -Variability in OH Megamasers Darling, J., Gio-
land (Kentucky) used Arecibo in their VLBA/VLA observa- vanelli, R., Cordes, JCornel).
tion of the Luminous Infrared Galaxy, NGC 7674. One major A1389 - A Study of the Gas Phase of Radio Galaxies and
goal for this study is to determine the distribution and kine-Quasar Hosts at Low Redshift$Ghosh, T., Salter, C., Alts-
matics of neutral gas leading to an estimate of the gravitachuler, D.(NAIC), Saikia, D.(NCRA).
tional mass at the center of the galaxy powering the nuclear A1408 - The Magellanic Stream Stanimirovic, S.
starburst and/or the AGN phenomena. The impact of havingNAIC), Dickey, J.(U. Minnesota, Hedden, A., Kirchner, A.
Arecibo join with the VLBA is a boost in sensitivity by a (Carleton).
factor of 4.1. Al1444 - V1511 Cyg: The Prototype for Newly Born

Fix (Alabama and Mutel(lowa) carried out a pilot pro- OH/IR Stars- Lewis, B. (NAIC).
gram to observe six long-period variable OH masers using A1445 - A Search for Newly Born OH/IR StarsLewis,
the VLBA plus Arecibo and the phased-VLA. The large col- B. (NAIC).
lecting areas of Arecibo and the phased-VLA will result in  A1451 - Confirmation of Low Mass Systems in the NGC
high angular resolution polarization maps with high dynamic628 Galaxy Group Braun, R.(NFRA), Burton, W.(Leiden.

7.1 Spectral Line Radio Astronomy
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A1456 - Studies of the Large-Scale Galactic Magnetic  A1552 - An HI Study of the Ly Absorber Galaxy Con-
Field via the Zeeman Effect Troland, T.(U. Kentucky, nection- Putman, M., Rosenberg, J., Stocke, J., Shull, M.,
Crutcher, R(U. lllinois). McLin, K. (U. Coloradg.

A1457 - A Crucial Test of the Role of Magnetic Fields in  A1569 - OH Observations of Molecular CloudsSand-
Star Formation Troland, T.(U. Kentucky, Crutcher, R(U. strom, K., Goodman, A(Harvarg.
lllinois). A1578 - HI-Rich Dwarf Galaxies and HI Clouds without

A1459 - 2MASS Galaxies in the Zone of Avoidance Optical Counterparts in the Hercules Clustevan Driel, W.,
Schneider, S(U. Mass), Huchra, J.(Harvard, Pantoja, C. Cayatte, V.(Paris Obs, Duc, P-A.(CEA), Balkowski, C.
(UPR. (Paris Obs.

A1474 - Regular Monitoring of Calibration Parameters ~ A1581 - Extended Atomic Hydrogen in the Leo Triptet
for the AO Receivers Heiles, C.(Berkeley, Salter, C., Pe- Bolatto, A. (Berkeley, Walter, F.(Caltech), Simon, J.(Ber-
rillat, P. (NAIC). keley), Dahlem, M.(ESO, Robishaw, T(Berkeley.

A1475 - KISS Dwarfs: The HI Properties of a Complete ~ A1584 - HI Properties of a Large Complete Sample of
Sample of Active Star-forming Dwarf Galaxietee, J.(U.  Optically Selected Galaxies in Nearby Voidssrogin, N.
Arizona), Sa|zer' J(Wes|eyam’ |mpey, C(U Arizona)_ (STSCD, Lee, J(U Arizona), Dell’Antonio, I. (BrOWn).

A1511 - Low Surface Brightness Galaxies in X-ray Emit- A1585 - A Search for 6.7 GHz Methanol Masers Associ-
ting Clusters- O’'Neil K. (NAIC), Bothun, G.(U. Oregon.  ated with OH Megamasers &12<z<0.25. - Darling, J.,

A1514 - Formaldehyde Absorption of CBR: What Hap- Goldsmith, P., Li, D.(Cornel).

pens at Low Temperature and High Density®vans, N.(U. A1586 -Is There an Intra-Group Medium in Spiral-Rich

Texag, Goldsmith, P(NAIC), Mueller, K. (U. Texas. Galaxy Groups- Rosenberg, J., Putman, M., Stocke(U.
A1516 - High Velocity Clouds W413 and W479Hoff- ~ Colorado. _

man, G., Hirani, A (Lafayetto. A1587 - The OH Light Curve of IRAS 22462045 -

A1517 - Peculiar Motions within the Pisces-Perseus Su-Lewis, B.(NAIC).

percluster- Haynes, M., Giovanelli, R., Springob, C., Cati- A1589 - On the Imminent “Death” of the OH/IR Star
nella, B. (Cornell. 15060+0947 - Lewis, B. (NAIC).

A1518 -OH Masers for VLBF Slysh, V.(Astro. Spack A1610 -Radio Frequency Observations of Cometary OH,
A1520 - A Deep Search for OH and HI toward the CH,and H2CO-Howell, E., Lewis, B.(NAIC), Schloerb, F.

Carbon-Rich AGB Star IRE10216- Neufeld, D., Ford, S. (U Mass), Lovell, A. (Agnes Scoft Nolan, M. (NAIC).
(Johns Hopkins A1621 - Mapping of Low Density Sources from the

A1522 -HI Zeeman Observations of Shocked Gas in OldVUrPhy-Lockman Survey Hoffman, G. (Lafayetts, Sal-
Supernova Remnants Koo, B-C. (U. Seou), Heiles, C. Peter, E(Comel).

(Berkeley, Troland, T. (U. Kentucky, Stanimirovic, S. A1626 - Finishing Mapping Clouds with HI Narrow Line
(NAIC). Absorption- Li, D., Goldsmith, P.(Cornel).

A1524 - Followup on the Arecibo Set of OH/IR Stars A1656 - Spectroscopic Observations of Comet Ikeya-
Lewis, B. (NAIC) Zhang (P/2002 C1). Howell, E., Lewis, B.(NAIC).

A1526 - A C-Band Spectral Line Scan of IREG0216-
Hofner, P.(UPR), Goldsmith, P.(NAIC), Davis, M. (SETI
Inst), Takano, S(Nobeyama U.

A1532 - OH Spectroscopy of Comet 2001 A2 (LINEAR)  P1019 -Precision Pulsar Metrology Backer, D., Somer,
Howell, E. (NAIC), Lovell, A. (Agnes Scott Schloerb, F. A (UC-Berkeley, Foster, R., Cadwell, BINRL), Wolszc-

7.2 Pulsar Radio Astronomy

(U. Mass), Nolan, M. (NAIC). zan, A.(Penn Sh.
A1534 - Observations of Kreutz Family Comets Discov-  pP1134 -A Search for Giant Pulses from M33 and Nearby
ered by SOHO Howell, E., Nolan, M.(NAIC). Globular Clusters- McLaughlin, M. (Cornel), Arzouma-
A1542 - Followup on *“Birth” and “Death” among nian, Z.(NASA), Cordes, J(Cornel), Hankins, T.(NRAO).
Arecibo OH/IR Stars Lewis, B. (NAIC). P1228 -Masses, Space Motions and Long-Term Timing of

A1544 - Formaldehyde Emission in GalaxieBaan, W.,  Two Intermediate Mass Binary Pulsar Systen@amilo, F.,
Klockner, H.(U. Groningen, Hofner, P., Araya, E(UPR). Stairs, I. (Jodrell Bank, Nice, D., Splaver, E., Taylor, J.
A1545 - Mapping Dark Molecular Clouds with HI Nar- (Princeton, Xilouris, K. (NAIC).
row Line Absorption Li, D., Goldsmith, P.(Cornel). P1281 -Interstellar Scintillations: Probing Pulsars and
A1546 -HI Measurements of Dwarf Galaxies in the Leo | the ISM- Stinebring, D.(Oberlin, McLaughlin, M., Cordes,
Group - Flint, K., Bolte, M. (Lick), Impey, C.(Steward J.(Cornell.
Obs). P1296 -Searching for Pulsars in the Sagittarius Spiral
A1547 - Magnetic Fields in Photodissociation Regions Arm - Arzoumanian, Z., McLaughlin, M., Cordes, Cor-
from Zeeman Splitting of Carbon Recombination Lires nell), Backer, D.(Berkeley.
Heiles, C.(Berkeley. P1345 -Timing Measurements of 20 Recently Discovered
A1550 - Absorption Studies of Molecular Clouds along Pulsars - Feiler, G. (Torun), Kizilton, B., Wolszczan, A.
the Line of Sight to W49 and W51Goldsmith, P.(NAIC), (Penn Sh.
Melnick, G. (Harvard, Neufeld, D.(Johns Hopking Plume, P1396 -A Pilot Search of Young and Rapidly Rotating
R., Borgin, T.(Harvard. Pulsars in the Galactic Plane Lorimer, D. (Jodrell Bank,
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Cordes, J., McLaughlin, M.(Cornel), Arzoumanian, Z.
(NASA).

P1409 -A Pulsar Absorption Study of Very Small Scale
Structure in Interstellar HI- Weisberg, J(Carleton, Stan-
imirovic, S. (NAIC), Anderson, S., Jenet, FCaltech.

P1423 -Probing the Interstellar Electron Density with
New Parkes Multibeam Survey Pulsar8hat, R.(NAIC),
Cordes, J., Chatterjee, SCornel), Lazio, J. (NRL),
Manchester, R(CSIRO), Lyne, A. (Jodrell Bank.

P1425 -Timing of Three Recently Discovered Pulsars
McLaughlin, M. (Cornel), Arzoumanian, Z.(NASA),
Cordes, J.(Cornel), Lorimer, D. (NAIC), Chatterjee, S.
(Cornel).

P1426 -Pulsar Phase-Resolved Spectra at High Frequen-

cies: Investigation of the Radio Emission Mechanidihat,
R. (NAIC), Backer, D., Lommen, A(UC-Berkeley.
P1427 -Measuring the Galactic Magnetic Field Using the
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P1557 -Probing the Galaxy's Electron Content and Mag-
netic Field Using Newly Discovered PulsarsBhat, R.
(NAIC), Camilo, F. (Columbig, Cordes, J.(Cornel),
Lorimer, D. (Jodrell Bank, Nice, D. (Princeton.

P1558 -Understanding the Emission Geometry of Radio
Pulsars- Gupta, Y., Bhat, R(NAIC), Gangadhara, R., Ah-
madi, P.(India).

P1560 -Searching for the Radio Counterpart to the Gem-
inga Gamma-Ray Pulsar Camilo, F., Halpern, J., Mirabel,
N. (Columbig.

P1562 -Probing the Local ISM with Pulsars: The North
Polar Spur and the GSH 23869 Superbubble Bhat, R.
(NAIC), Gupta, Y.(NCRA-TIFR), Salter, C.(NAIC).

P1566 -A Search for Gamma-Ray PulsarsFreire, P.
(NAIC).

P1592 -Searching for the Radio Counterpart to the Neu-

tron Star in SNR G54.20.3- Camilo, F.(Columbig, Weng,

Newly Discovered Pulsars (and Measuring their Spectral In-D- LU, F.(U. Mass), Bhat, R.(NAIC), Lorimer, D. (Jodrell

dices, Too) Nice, D. (Princeton, Camilo, F.(Columbig.
P1428 -Parallax Measurements of PSR JOG3M51 -
Lommen, A., Backer, D(UC-Berkeley.
P1429 -New Single-Pulse Observations of PSR 0622
- Nowakowski, L., Sotero, N(UPR).

Bank).

P1593 -The Bursting Pulsar PSR J175%23 - Wolszczan,
A., Soltysinski, T., Bogdanov, SPenn S.

P1594 -A Search for Bursting Pulsars Wolszczan, A.
Soltysinski, T., Bogdanov, §Penn Si.

P1434 -High Time Resolution Measurements of Core and_ P1597 -New Single-Pulse Observations of Three Strong

Conal Pulsars Hankins, T., Eilek, J., Kern, J., Weatherall, J.
(New Mexico Tech.

P1436 -A 20cm Search for Pulsars in Globular Clusters
Using WAPP- Kaspi, V. (MIT), Stairs, I.(NRAO), Lorimer,

D. (NAIC).

P1477 -Multifrequency Timing of PSR B12%742 and
PSR B1534-12 - Wolszczan, A., Bogdanov, $Penn. S).

P1479 -Long-Term Timing of PSR B15342 - Stairs, |.
(NRAO), Thorsett, S(UCSQ, Taylor, J.(Princeton.

P1481 - Probing the Nano-Hertz Gravitational Wave
Background with a Pulsar Timing ArrayBacker, D., Lom-
men, A. (UC-Berkeley, Nice, D., Splaver, E(Princeton,
Stairs, I.(NRAO).

P1507 -Timing and Polarimetry of Relativistic Binary
Pulsar B1913+16 - Weisberg, J(Carleton, Taylor, J.(Prin-
ceton.

P1508 -Caltech-Arecibo Drift Survey: Verification of Pul-
sar Candidates Chandler, A., Anderson, S., Kulkarni, S.,
Prince, T.(Caltech.

P1509 - Caltech-Arecibo Drift Survey: Timing of New
Pulsars- Chandler, A., Anderson, S., Kulkarni, S., Prince, T.
(Caltech.

P1510 -A Search for Radio Pulsations from Isolated Neu-
tron Stars- Jacoby, B., Kaplan, D., Kulkarni, S., Anderson,
S. (Caltech.

P1525 -Continuum and Spectral Line Observations of
SNR G42.8-0.6 and PSR J190%0918 - Stanimirovic, S.,
Salter, C.(NAIC), Lorimer, D. (Jodrell Bank, Urosevic, D.
(U. Belgrade.

P1555 -Timing of New Pulsars Discovered in the Parkes
Multibeam Survey Stairs, I.(NRAO), Camilo, F.(Colum-
bia), Hobbs, G., Lyne, A., Kramer, MJodrell Bank.

Pulsars- Nowakowski, L.(UPR).

P1598 -Multiwavelength Behavior of Pulsar Scintillation
Arcs - Stinebring, D. (Oberlin, Cordes, J.(Cornell,
McLaughlin, M. (Nuffield).

P1599 -Searching for the Radio Counterpart to the Young
Neutron Star in 1C443 Camilo, F., Halpern, J., Mirabel, N.
(Columbia, Arzoumanian, Z(NRAO).

P1600 -Timing a Millisecond Pulsar in a Long-Period
Orbit - Lorimer, D. (Manchester, Xilouris, K. (U. Virginia),
Stairs, I.(NRAO), Fruchter, A(STSc), Eder, J., Vazquez, A.
(NAIC).

P1611 -Searching for Pulsed Radio Emission from the
Isolated Neutron Star RBS122Freire, P.(NAIC).

P1614 -Frequency Dependence of the Crab Nebula Pul-
sar Polarization CharacteristicsHankins, T., Kern, J(New
Mexico Tech, Cordes, J(Cornel), Bhat, R.(NAIC).

P1636 - A Complete 1.4 GHz Search for Pulsars in
Globular Clusters- Kaspi, V., Ransom, S., Hessels, S.
(McGill), Stairs, I.(NRAO), Freire, P.(NAIC).

P1641 -Ultra-High Time Resolution Measurements of the
Crab Giant Radio Pulses Hankins, T., Kern, J., Eilek, J.,
Weatherall, J(New Mexico Tech.

7.3 Radar Astronomy

R1361 -A Two-Year Radar Survey of Fifty Mainbelt As-
teroids- Magri, C.(U. Maine), Nolan, M.(NAIC), Ostro, S.,
Giorgini, J.(JPL).

R1504 - Radar Imaging of Asteroid CU3 Benner, L.,
Ostro, S.(JPL, Nolan, M. (NAIC), Margot, J-L.(Caltech.

R1505 -Radar Imaging of Asteroid Mathilde in Summer
2001 - Magri, C. (U. Maine), Nolan, M. (NAIC), Ostro, S.
(JPD), Hudson, R.(Washington S}, Giorgini, J., Yeomans,

P1556 -Deep Pulse Searches of Two Galactic GammaD. (JPL).

Ray Sources Kaspi, V., Roberts, M., Hessels, McGill),
Freire, P.(NAIC).

R1506 -Radar Observations of Mercury in 2001Har-
mon, J.(NAIC), Slade, M.(JPL), Campbell, D.(Cornel).
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R1527 -Radar Observations of 2000 EE104 in April 2001  R1660 -Radar Observations of Asteroid 2002 FOstro,
- Nolan, M., Howell, E.(NAIC). S. (JPL), Nolan, M. (NAIC).

R1531 -Radar Observations of Comet 2001 A2 (LINEAR)
- Nolan, M., Howell, E., Harmon, JNAIC), Margot, J-L. 7.4 VLBI

(Caltech. , . V1190 - Arecibo Support of the VSOP Space-VLBI
R1536 - S-band Radar Imaging of Satums RiNgs  pygiect- Hirabayashi, H(ISAS), Fomalont, E(NRAO).

Nicholson, P.(Cornel), French, R.(Wellesley, Black, G. EDO018 -Network VLBI- Desmurs, J.-FCornel).
(NRAO), Margot, J-L.(Caltech, Campbell, D.(Cornel). GP030 -Network VLBI- Porcas, R(MPIfR).
R1537 -Radar Observations of lo at 12.6 cnCarter, L. EP034 -Network VLBI- Pihlstroem, Y.(NRAO).
(Cornel), Black, G.(NRAO). BF63 - Network VLBI- Fix, J. (U. Alabama.
R1538 -S-band Radar Observations of Titan and lapetus BC113 -Network VLBI- Chatterjee, S(Cornel).
in 2001- Campbell, D.(Cornel), Black, G.(NRAO), Ostro, GL026 - Network VLBI- Lonsdale, C(Haystack.
S. (JPD). BL106 - Network VLBI- Lazio, J.(NRL).

R1539 - Radar Imaging of Asteroids 4 Vesta and 654
Zelinda in 2001-2002 Magri, C. (U. Maine), Nolan, M., 7.5 Special

Howel!, E.(NAIC), Ostro, S., Giorgini, JJPL), Hudson, R. S1145 -Project Phoenix: SETI Targeted Search Observa-
(Washington S}, Yeomans, D(JPL). tions - Tarter, J.(SETI Inst).

R1541 -Radar Observations of Three Dynamically Dis- 51530 -Summer Student’s (2001) Hands-on Observing
tinctive Near Earth Asteroids Ostro, S.(JPL), Hudson, R. Bhat, R., Eder, J., Ghosh, T., Stanimirovic,(SAIC).
(Washington Sj, Renner, L(JPL), Nolan, M.(NAIC), Mar-

got, J-L.(Caltech, Giorgini, J.(JPL). PUBLICATIONS

R1570 -Radar Observations of Near Earth Asteroid 2001 The following is a list of publications by NAIC staff or by

ME1 - Nolan, M.(NAIC), Margot, J-L.(Caltech), Campbel, outside users of the Arecibo telescope. These contribu-

D. (Comel), ngell, E.(NAICl)). i ¢ P tions appeared in the open literature or were in press
R1573 -Radar and OH Observations of Comet C/2000 during the period from July, 2001 through June, 2002.

WML (LINEAR)- Campbell, D.(Comel), Howell, E., Har-  arava E. Hofner, P. Churchwell, E., & Kurtz, S., 2002,

mon, J.(NAIC), Margot, J-L.(Caltech. “Arecibo Observations of Formaldehyde and Radio Re-
R1574 -Radar Observations of 2001 SP26Blowell, E., combination Lines Toward Ultracompact HIl Regions,”
Nolan, M. (NAIC). ApJS, 138, 63.
R1601 -Radar Observations of Mercury in 2062Har-  Araya, E., Hofner, P., Churchwell, E., & Kurtz, S., 2001,
mon, J.(NAIC), Slade, M.(JPL), Campbell, D.(Cornel). “Arecibo Observations of Formaldehyde and Radio Re-
R1602 -Radar Imaging of Asteroid 1999 GU3Benner, combination Lines Toward Ultracompact HIl Regions,”
L., Ostro, S.(JPL), Hudson, R(Washington S}, Nolan, M. BAAS, 33, 1487.
(NAIC), Margot, J-L.(Caltech, Giorgini, J.(JPL), Black, G.  Benner, L.A.M., Ostro, S.J., Nolan, M.C., Margot, J.-L.,
(NRAO), Plavec, P(Czech). Giorgini, J.D., Hudson, R.S., Jurgens, R.F., Slade, M.A,,

R1603 - Radar Observations of Two Distinctive Near ~Campbell, D.B., & Yeomans, D.K., 2001, “Radar Obser-
Earth Asteroids- Ostro, S.(JPL), Hudson, R.(Washington vations of Asteroid 1999 JM8,” BAAS, 33, 1153.
St), Benner, L.(JPL), Nolan, M. (NAIC). Benner, L.A.M., Nolan, M.C., Ostro, S.J., Giorgini, J.D., &
R1604 -Radar Observations of Near Earth Asteroids in  Margot, J.-L., 2001, “1998 ST27,” IAU Circ., 7730, 2.
March 2002- Nolan, M., Howell, E.(NAIC), Campbell, D. Benner, L.A.M., Ostro, S.J., Nolan, M.C., Margot, J.-L.,

(Cornell, Benner, L., Ostro, S., Giorgini, JJPL), Margot, Giorgini, J.D., Hudson, R.S., Jurgens, R.F., Slade, M.A.,
J-L. (Caltech, Plavec, P(Czech) Howell, E.S., Campbell, D.B, & Yeomans, D.K., 2002,

R1605 -Completing the Radar Survey of Fifty Mainbelt “Radar Observations of Asteroid 1999 JM8,” Meteoritics

. ) . Planet. Sci., 37, 779.
Asteroids- Magri, C.(U. Maine), Nolan, M. (NAIC), Ostro, - g "\ ' ™ Gunta, Y., & Rao, AP., 2001, “Pulsar Obser-
S., Giorgini, J., Yeomans, OJPL).

. . vations and Structure of the Local ISM,” ApSS, 276, 227.
R1612 -Radar Observations of Near Earth Asteroid 2001 e
Bhat, N.D.R. Y., 2002, “Pul tillat h
UP - Nolan, M., Howell, E.(NAIC). at, , & Gupta, Y., 2002, “Pulsar Scintillation in the

: ) Local ISM: Loop | and Beyond,” ApJ, 567, 342.
R1613 - Radar Observations of Asteroid 2001 SE286 Bhat, N.D.R., Gupta, Y., Rao, A.P., & Preethi, P.B., 2001,

Margot, J-L. (Caltech, Nolan, M., Howell, E.(NAIC),
Campbell, D., Nicholson, RCornel), French, R.(Welles-

“Interstellar Scintillation Studies of Pulsars and Distribu-
tion of Scattering Plasma in the Local Interstellar Me-

ley), Ostro, S., Benner, L., Giorgini, JJPL). dium, 2001, ApSS, 278, 171.
R1616 -Radar Observations of Near Earth Asteroid 2001 ghat, N.D.R., Karastergiou, A., Gupta, Y., Kramer, M., &
YP3- Nolan, M., Howell, E.(NAIC). Lyne, A.G., 2002, “Simultaneous Multi-Frequency Pulsar
R1645 -Radar Observations of Near-Earth Asteroid 2002  QObservations: Investigation of the Radio Emission
AL14 in July 2002 Nolan, M., Hine, A., Howell, E(NAIC), Mechanism,” 2002, BAAS, 34, 569.

Campbell, D.(Cornel), Benner, L., Ostro, SJPL, Margot,  Black, G., Campbell, D., & Ostro, S., 2002, “Saturn VIII
J-L. (Caltech. (lapetus,” IAU Circ., 7794, 2.
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Branchini, E., Freudling, W., Da Costa, L.N., Frenk, C.S.,Heiles, C., 2001, “Cross-Correlation Spectropolarimetry in
Giovanelli, R., Haynes, M.P., Salzer, J.J., Wegner, G., & Single-Dish Radio Astronomy,” PASP, 113, 1243.
Zehavi, 1., 2001, “Comparing the SFI Peculiar Velocities Heiles, C., Perillat, P., Nolan, M., Lorimer, D., Bhat, R.,

with the PSCz Gravity field: AVELMOD Analysis,” MN- Ghosh, T., Howell, E., Lewis, B.M., O'Neil, K., Salter, C.,
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Galaxies in the Local Universe. V.,” AJ, 122, 2318. dio Telescope,” PASP, 113, 1247.

Burton, W.B., Braun, R., & Chengalur, J.N., 2001, “Arecibo Heiles, C., Perillat, P., Lorimer, D., Nolan, M., Bhat, R.,
Imaging of Compact High-velocity Clouds,” A&A, 375, Ghosh, T., Lewis, B.M., O’'Neil, K., Salter, C., & Stan-
227. imirovic, S., 2001, “The Mueller Matrix Parameters for

Cabrera, I.M., Pantoja, C.A., & Eder, J., 2001, “Infrared and  Arecibo’s Receiver Systems,” PASP, 113, 1274.

Optical Images at Low Galactic Latitudes,” BAAS, 33, Helmboldt, J.F., Walterbos, R.A.M., Bothun, G.D., de Blok,
1380. W.J.G., & O'Neil, K., 2001, “Star Formation Properties

Campbell, D.B., Black, G.J., Carter, L.M., Hine, A.A., Mar-  of HIPASS Galaxies |: Sample Characteristics,” BAAS,
got, J.L., Nolan, M.C., & Ostro, S.J., 2002, “The Surface 198, 7903.
of Titan: Arecibo Radar Observations,” Lunar Planet. Sci.Hessels, J.W.T., Ransom, S.M., Stairs, |.H., & Kaspi, V.M.,
Conf. 33rd, abstract #1941. 2001, “A 20cm Search for Pulsars in Globular Clusters,”

Carter, L.M., Campbell, D.B., Margot, J.-L., & Campbell, = BAAS, 33, 1335.

B.A., 2001, “Multi-Polarization Radar Imaging of Sur- Hoffman, G.L., Salpeter, E.E., & Carle, N.J., 2001, “The
face Features on Venus,” BAAS, 33, 1038. Fine Structure and Outskirts of DDO 154,”AJ, 122, 2428.

Chung, A., van Gorkom, J.H., O'Neil, K., & Bothun, G.D., Howell, E.S., Nolan, M.C., DeRemer, L., & Margot, J.-L.,

2002, “Low Surface Brightness Galaxies and the Tully- 2001, “Arecibo Radar Observations of Near-Earth Aster-

Fisher Relation,” AJ, 123, 2387. oid 2000 EE104,” BAAS, 33, 1153.
Coles, W.A., 2002, “Prospects for a Solar Radar at Arecibo,”Impey, C., Burkholder, V., & Sprayberry, D., 2001, “LSB
BAAS, 34, 722. Galaxies in the Local Universe. IV,” AJ, 122, 2341.

Conselice, C.J., O'Nell, K., Gallagher, J.S., & Wyse, R.F.G.,Jenet, F.A., Anderson, S.B., & Prince, T.A., 2001, “The First
2001, The Recent Formation of Low Mass Galaxies in the Detection of Coherent Emission from Radio Pulsars,”

Virgo Cluster,* BAAS, 34, 571. ApJ, 558, 302.
Darling, J., & Giovanelli, R., 2002, “The Discovery of Time Jenet, F.A., Anderson, S.B., & Prince, T.A., 2001, “High
Variability in OH Megamasers,” ApJL, 569, L87. Time Resolution Observations of Radio Pulsars and the
Darling, J., & Giovanelli, R., 2002, “The OH Megamaser  First Detection of Non-Gaussian Coherent Emission,”
Luminosity Function,” ApJ, 572, 810. BAAS, 34, 568.

Darling, J., & Giovanelli, R., 2001, “Observing OH Mega- Jimenez-Esteban, F., Engels, D. & Garcia-Lario, P., 2001,
masers with the Upgraded Arecibo Telescope,” BAAS, “Near IR Observations of the Arecibo Sample of OH/IR
198, 8903. Stars,” in Post-AGB Objects as a Phase of Stellar Evolu-

Darling, J., & Giovanelli, R., 2001, “OH Megamasers: Lu-  tion, eds. R. Szczerba & S. Gorriiluwer).
minous Radio Beacons of Merging Galaxies,” BAAS, Jurgens, R.F., Margot, J.-L., Simons, M., Pritchard, M.E., &

198, 3405. Slade, M.A., 2002, “Geological Interpretations of the To-
Darling, J., 2001, “The Arecibo OH Megamaser Survey,” pography of Selected Regions of Venus from Arecibo to
BAAS, 33, 1359. Goldstone Radar Interferometry,” Lunar Planet. Sci.

DeRemer, L.C., Howell, E.S., Nolan, M.C., & Margot, J.-L.,  Conf. 33rd, abstract #1430.
2001, “Arecibo Radar Observations of Three Small Near-Kanekar, N., Ghosh, T., & Chengalur, J.N., 2001, “Detection
Earth Asteroids,” BAAS, 33, 1153. of a Multi-Phase ISM at 20.2212,” A&A, 373, 394.
Freire, P., Camilo, F., Lorimer, D.R., Lyne, A.G., Manches-Krco, M., Stanimirovic, S., & Dickey, J., 2001, “Magellanic
ter, R.N., & D’Amico, N., 2001, “Timing the Millisecond Stream Probes Density of the Galactic Halo,” 2001,
Pulsars in 47 Tucanae, 2001, MNRAS, 326, 901. BAAS, 33, 1438.
Giovanelli, R., “Spiral Galaxies and the Peculiar Velocity Lewis, B.M., 2001, “Birth and Death of OH/IR Stars,”
Field, in Wide Field Surveys in Cosmology (IAP Coll.  BAAS, 33, 1177.
XIV), eds. S. Colombi & Y. Mellie(lAP) (NAIC#409). Lewis, B.M., 2001, “On Death Statistics of OH/IR Stars,”
Giovanelli, R. & Haynes, M.P., 2002, “The Inner Scale = BAAS, 33, 1512.
Length of Spiral Galaxy Rotation Curves,” ApJL, 571, Lewis, B.M., 2001, “On the Transience of High-Latitude
L107. OH/IR Stars: Il. Thermal Pulse Link,” ApJ, 560, 400.
Gupta, Y., Gothoskar, P., & Bhat, N.D.R., 2001, “First Re- Lommen, A.N., & Backer, D.C., 2001, “Using Pulsars to
sults from Simultaneous Dual Frequency Observations of Detect Massive Black Hole Binaries Via Gravitational Ra-
Pulsars,” inThe Universe at Low Radio Frequencies (IAU  diation: Sagittarius A and Nearby Galaxies,” ApJ, 562,
Symp. 199YASP). 297.

Harmon, J.K., & Campbell, D.B., 2002, “Mercury Radar Lommen, A.N., & Backer, D.C., 2001, “New Limits on the
Imaging at Arecibo in 2001,” Lunar Planet. Sci. Conf.  Gravitational Wave Background and Other Results from
33rd, abstract #1858. the Pulsar Timing Array,” BAAS, 33, 1347.



NAIC ARECIBO OBSERVATORY 13

Lorimer, D.R., 2001, “Statistics of Compact Objects and Study in Heterogeneity,” Lunar Planet. Sci. Conf. 33rd,
Coalescence Rates,” presented at “Gravitational Waves - abstract #2025.
A Challenge to Theoretical Astrophysics,” Trieste, Italy. Nolan, M.C., Howell, E.S., Ostro, S.J., Benner, L. AM.,

Lorimer, D.R., 2001, “Neutron Star Birth Rates,” ifithe Giorgini, J.D., Margot, J.-L., & Campbell, D.B., 2002,
Neutron Star - Black Hole Connectipeds. C. Kouve- “2002 KK8,"” IAU Circ., 7921.
liotou et al. (Kluwer). O'Neil, K., 2001, “Calibration Techniques at Radio Wave-

Lorimer, D.R., 2001, “Radio Pulsars - An Observer’'s Per- lengths,” in NAIC-NRAO School on Single Dish Radio
spective,” in The Neutron Star - Black Hole Connectjon Astronomy ed. C. Salteet al. (ASP).
eds. C. Kouveliototet al. (Kluwer). O'Neil, K., 2002, “Doubling the Number of Massive LSB

Lorimer, D.R., Camilo, F., & Xilouris, K.M., 2002, “Arecibo Galaxies,” inSeeing Through the Dust - The Detection of
Timing Observations of 17 Pulsars along the Galactic HI and the Exploration of the ISM in Galaxiesds. G.
Plane,” AJ, 123, 1750. Taylor et al. (ASP).

Lorimer, D.R., McLaughlin, M.A., Xilouris, K.M., Backer, O’Neil, K., 2001, “Exploring the Sensitivity Limit: 21-cm
D.C., Cordes, J.M., Arzoumanian, Z., Fruchter, A.S., & Observations of Low Surface Brightness Galaxies with
Lommen, A., 2002, “An Arecibo Drift-Scan Search for  the Arecibo Telescope,” iNAIC-NRAO School on Single
Rapidly Rotating Radio Pulses,” BAAS, abstract #94.01. Dish Radio Astronomyed. C. Salteet al. (ASP).

Mahapatra, P.R., Benner, L.A.M., Ostro, S.J., Jurgens, R.FQ'Neil, K., 2001, “The HI Content and Extent of Low Sur-
Giorgini, J.D., Yeomans, D.K., Chandler, J.F., & Shapiro, face Brightness Galaxies - Could LSB Galaxies Be Re-
I.I., 2002, “Radar Observations of Asteroid 7335 sponsible for Damped Ly Absorption?,” in Extragalac-
(1989JA,” Planet Space Sci., 50, 257. tic Gas at Low Redshified. J. Mulchahyet al. (ASP).

Margot, J.-L., Nolan, M.C., Benner, L.A.M., Ostro, S.J., Ju-O'Neil, K., 2001, “Observing with the Upgraded Arecibo
rgens, R.F., Giorgini, J.D., Slade, M.A., & Campbell, Telescope: An Introduction,” BAAS, 198, 8901.

D.B., 2002, “Binary Asteroids in the Near-Earth Object O’Neil, K., 2001, “Optical Spectroscopy of Red LSB Gal-
Population,” Science, 296, 1445. axies,” BAAS, 198, 8103.

Margot, J.-L., Nolan, M.C., Benner, L.A.M., Ostro, S.J., Ju-O'Neil, K., Eder, J., Bothun, G., & Schombert, J., “Explor-
rgens, R.F., Giorgini, J.D., Slade, M.A., Howell, E.S., & ing the Sensitivity Limit: 21-cm Observations of Low
Campbell, D.B., 2002, Radar Discovery and Characteriza- Surface Brightness Galaxies,” BAAS, 198, 7508.
tion of Binary Near-Earth Asteroids,” Lunar Planet. Sci. O'Neil, K., Hofner, P., & Schinnerer, E., 2001, “CO in Low
Conf. 33rd, abstract #1849. Surface Brightness Galaxies,” BAAS, 33, 1416.

McLaughlin, M.A., Arzoumanian, Z., Cordes, J.M., Backer, Ostro, S.J., Hudson, R. S., Benner, L.A.M., Nolan, M.C.,
D.C., Lommen, A.N., Lorimer, D.R., & Zepka, A.F,, Giorgini, J.D., Scheeres, D.J., Jurgens, R.F., & Rose, R.,
2002, “PSR J17461000: A Young Pulsar Well Out of 2001, “Radar Observations of Asteroid 1998 ML14,”
the Galactic Plane,” ApJ, 564, 333. Meteoritics Planet. Sci., 36, 1225.

Meisel, D.D., Janches, D., & Mathews, J.D., 2002, “Extra- Ostro, S.J., Nolan, M.C., Margot, J.-L., Magri, C., Harris,
solar Micrometeors Radiating from the Vicinity of the Lo-  A.W., & Giorgini, J.D., 2001, “Radar Observations of
cal Interstellar Bubble,” ApJ, 567, 323. Asteroid 288 Glauke,” Icarus, 152, 201.

Momijian, E., Romney, J.D., Carilli, C.L., & Troland, T.H., Ostro, S.J., Benner, L.A.M., Nolan, M.C., Giorgini, J.D., Ju-
2002, “VLBI Continuum and HI Absorption Observations  rgens, R.F., Rose, R., & Yeomans, D.K., 2001, “Radar
of NGC7674,” BAAS, 34, 715. Observations of Asteroid 2514@998 SF38" BAAS,

Monnier-Ragaigne, D., van Driel, W., Balkowski, C., 33, 1117.

Schneider, S., Jarett, T.H., & O'Neil, K., 2002, “A Study Ostro, S.J., Rosema, K.D., Campbell, D.B., & Shapiro, I.I.,
of 2Mass Low Surface Brightness Galaxies, The Evo- 2002, “Observations of Asteroid 1862 Apollo,” Icarus,
lution of Galaxies Il - Basic Building Block&luwer). 156, 580.

Nice, D.J., Arzoumanian, Z., & Thorsett, S.E., 2001, Pantoja, C.A., Ruiz, A., & Cruz, F., 2001, “Optical and IR
“Eclipsing Binary Millisecond Pulsars: Observations of  Observations of IRAS 0229602533, An Interacting Sys-
Orbit and Pulse Phase Variability,” BAAS, 33, 1312. tem of Galaxies,” BAAS, 33, 1365.

Nolan, M.C., Asphaug, E., Greenberg, R., & Melosh, J.,Pisano, D.J., Kobulnicky, H.A., Guzman, R., Gallego, J., &
2001, “Impacts on Asteroids: Fragmentation, Regolith Bershady, M.A., 2001, “The Gas Content and Kinematics
Transport, and Disruption,” Icarus, 153, 1. of Nearby Blue Compact Galaxies: Implications for Stud-

Nolan, M.C., Howell, E.S., Harmon, J.K., Campbell, D.B., ies at Intermediate and High Redshift,” AJ, 122, 1194.
Margot, J.-L., & Giorgini, J.D., 2001, “Arecibo Radar Rosenberg, J.L., & Schneider, S.E., 2002, “The Arecibo
Observations of C/2001AB) (LINEAR),” BAAS, 33, Dual-Beam Survey: The HI Mass Function of Galaxies,”
1120. ApJ, 567, 247.

Nolan, M.C., Howell, E.S., Magri, C., Beeney, B., Campbell, Solanes, J.M., Manrique, A., Garcia-Gomez, C., Gonzalez-
D.B., Benner, L.A.M., Ostro, S.J., Giorgini, J.D., & Mar- Casado, G., Giovanelli, R., & Haynes, M.P., 2001, “The
got, J.-L., 2002, “BM26,” IAU Circ., 7824, 1. HI Content of Spirals. Il. Gas Deficiency in Cluster Gal-

Nolan, M.C., Howell, E.S., Margot, J.-L., Ostro, S.J., Ben- axies,” ApJ, 548, 97.
ner, L.A.M., Giorgini, J.D., & Campbell, D.B., 2002, Stairs, |.H., Thorsett, S.E., & Taylor, J.H., 2001, “Timing
“Arecibo Radar Observations of Near-Earth Asteroids: A Observations of PSR B153412,” BAAS, 33, 1335.



14 ANNUAL REPORT

Velusamy, T., Langer, W.D., & Goldsmith, P.F., 2002, “Trac- and Optical SETI@home, SERENDIP, and SEVENDIP,”
ing the Infall and the Accretion Shock in the Protostellar  Proc. SPIE, 4273, 104.
Disk L1157,” ApJL, 565, L43. Zwaan, M.A., 2001, “A Targeted Survey for HI Clouds in
Werthimer, D., Anderson, D., Bowyer, C.S., Cobb, J., Heien, Galaxy Groups,” MNRAS, 325, 1142.
E., Korpela, E.J., Lampton, M.L., Lebofsky, M., Marcy,
G., McGarry, M., & Treffers, D., 2001, “Berkeley Radio John Harmon



