and follow up observations, we placed
upper flux density limit of approximately

arlime, the data were processed. At that

A Pulsar named Georges time Duncan was in the safe confings

Kiriaki Xilouris and Duncan Lorimer

150 uJy. We did, however, detect a ve

In early June 1998, during our searttPromising pulsar candidate with a pe
for pulsars in supernova remnants, wdicity of 226msin the 1.4 GHz data (Fig

observed the soff-ray repeater SG
1900+14 (the magnetar) with the Aredi-  The candidate was observed again |
bo telescope for days after the soulc, the evening of September 18 after .

became active following a long perigdTarter (SETI Institute) kindly made the

of quiesence. A search for pulsed radigpserving time available. Among th
emission at 0.43 and 1.4 GHz did nofyreparations for hurricane Georges, wh

reveal the 5.16 s period reported fORyas expected to hit the island in 3 da
SGR 1900+14. Based on our original

ri-dio telescope (MPIfR, Germany) a

for pulsations at the suspect positi
The devastation of the island by Geo

Yhas been affectionately known
“Georges” (Xilouriset al, IAU Circu-
lar No. 7023). This is the first of wh

INDEX
A Pulsar named Georges 1
=) Observatory News — after
g Georges 3
g lonospheric Interactions News 4
= Atmospheric Sciences Highlights 5
Radio Astronomy Highlights 6
Planetary Radar Astronomy 12
’::5‘ Dome Alignment Planned 13
ot Management Recompetition
Z Update 13
- 0o 0 - o8 . AUSAC and NAIC-VC Meeting 14
1998 Summer Students 15
Pulse phase (periods) Comings and Goings 17

Fig 1: Search code output showing the initial detection of PSR J1907+0918. The 23-min time series re
with the PSPM has been de-dispersed to remove the delay across the 8 MHz passed band causé
interstellar medium. The grey scale image shows sub-integrations of data folded in the time domain
226.095 ms. The pulsar is clearly visible in these sub-integrations and in the integrated pulse profile.

corded

d by the

modulo

The NAIC is operated by Cornell University under a Cooperative Agreement with the National Science Foundation.

ryof the control room at the Effelsberg rg-

. was able to make an independent seaych

5_“83 took place on September 21. Shoily
hefore the loss of communication, the
enouraging message confirming the gx-
€istence of the pulsar arrived from Ef-

CHelsberg. Since then PSR J1907+0918

S
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Fig. 2: Quasi-simultaneous multifrequency obse
vations of J1907+0918.

surely will be many more pulsar disco
eries at high frequencies with the new
upgraded Arecibo telescope.

The telescope, now providing th
flexibility of quasi-simultaneous multi:
frequency observations, has proved
valuable in making follow-up
observations of the new pulsar. In le
than a minute it is possible to switg
between each receiver ranging from 4
MHz up to 5000 MHz. In addition, ou
flexible IF distribution system allows fo
five pulsar backends to take data sim
taneously. Among those the Arecib
Berkeley-Pulsar-Processor, the on
backend that provides up to 111 MH
bandwidth at 5 GHz. Quasi-simultg
neous multifrequency Arecibo observ
tions show that the pulsar has a relativ
flat spectrum with a spectral index-of
0.6. Less than ten percent of all we
studied pulsars (mostly young object
have such flat radio spectra.

The observations at 430 MHz, L, §
and C-band, (see Fig. 2) show th

Chserver

Emitted pulse Observed pulse

Fig. 3: A cartoon sketch showing the effects on the observed pulse shape caused by multi-path scaj
the interstellar medium.

Georges’ dispersion measure is 854| 2% -less than one tenth of all known p
pc cm®. Based on the Taylor & Cordessars have such a small duty cycle.

_Although it seems unlikely that Georg-than the sharp pulses seen at the hi
es and the magnetar are related, the |[sitrequencies. This broadening is m
uation is not presently resolved. Oudikely due to multi-path scattering of th
-initial estimates of the period derivati
lyplace a lower limit to the pulsar’s age pfgeneous interstellar medium. A carto
35 kyr. We stress that this lower boundsketch illustrating this process is shoy

=

epulsar could be much older than 35 kyrconvolve the intrinsically sharp puls
However, the close proximity of this pg- profile, which is only 2.5nswide, with

ernova remnant G42.8+0.6, itselfconstant of about 17hs Theoretically,
S%resently thought to be associated witthe degree of scattering can be shown]
h he magnetar, is intriguing and meriisscale approximately with the square
B urther investigation. the distance and is also inversely prop
[ - tional to the fourth power of the obser
r In addition to other supernova re

. . .| ing frequency. Thus, the effect is mu
Llnants in the vicinity, an X-ray source i

pD-within the present positional uncertai

does not exclude the possibility that theén Fig. 3. The effect of scattering is fo

nfentially youthful neutron star to the su-a truncated exponential that has a tifne

'more pronounced when making obs¢

tering of

S

electron density model, this places thean be seen from the 430 MHz obserya-
pulsar at a distance of roughly 7 kpctions, the observed profile at low frequep-
similar to the distance of the magnetarcies appears to be significantly “fattef”

er
t

radio waves as they traverse the inhonpo-

n
n

“vations of distant pulsars at low rad
frequencies. This can account for t
original non-detection of this pulsar i

Iyties, coincident with the position
1zJ1907+0918. Deep imaging with the
1-VLA, kindly provided by Miller Goss,
alead to the identification of Georges with
2l 0.2 mJy source at R.A.=Z1@®M22.37,
Decl =+918’' 27".03 (equinox 2000.0)
I-however further investigation is require
s}o pinpoint the position.

Georges could by found in a system
search of the Galactic plane at 14
IMHz.
The pulse profiles of PSH
5,J1907+0918 are shown in Fig. 2. At hig
afrequencies, the duty cycle is less th

h
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the 430 MHz data and it strongly sug-
gests that many more distant pulsars l{ke

ic
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our employees| nearly totally destroyed. Nine towels
lost parts of their| were broken and the facility is under
homes and be:i water.
longings. Damage
T kAl to the Observato-
| : ry and surround-
4-..-!--#1- ing areas can be
described as modt-
erate. Severa
trees were down
or severely dam-
aged around the §
gr site and on the
roads leading tg
George’s path through the Caribbean. the site. There
was a landslide or
I | the road going to Maintenance near th
Obsgrvatory News - after Georges new Visitor Center stairway. We are hap-
Daniel R. Altschuler py that no major damage was sustair

Hurricane Georges hit the Arecibo Ob-PY our telescope although several are
servatory during the evening hours pfi€€d to be surveyed and repaired, ard
September 21, 1998. As we Iaterlearnn(f'gn'f'cam amount of funding is neededz
the eye of the hurricane, which was ex for repairs. The catwalk was severe
pected to pass over Arecibo, turned sopitil@ken and sustained heavy damage
at the last minute sparing us from a ¢i/many parts.

Together with Cornell University, th
NAIC has developed various strategips

rect hit. During the hurricane, Phil Pe- In particu- _ i

rillat and Rey Vélez stayed on site to take ; ¥ lar, the upper Segt S qee

care of any emergencies. We are thank ! 35 feet of cat-| to provide help to those of our employ-
ful for their dedication. & walk floor | ees who most needed it. Since a lajge

frame and| fraction were left without electricity (an
gratings were| water) for weeks, we obtained hard-tp-
damaged. The find generators from a supplier in Ca
ity gratings]| fornia and had 53 units shipped v|a
town Los Cidrinesup to its roof, taking which were| FedEx to the Observatory. The shippipg
out an entire section of the bridge near X & torn off the | costs were absorbed by Cornell. An egdsy

est the ocean, wrecked Luis Rodrigue. = catwalk fell | payment plan for these generators was
Olmo Stadium, and left many persons ' on and dam-| developed, as well as a plan of intereft-

homeless. Winds of up to 130 mph de- ; o ;& aged 27 alu-| free loans for those who suffered sevgre

stroyed an estimated 60,000 homes ar o minum panels| damage to their homes.
agriculture was devastated. Several|ofelescope surface

Puerto Rico was hit very hard, ovelr-
flowing rivers inundated many areas, in-
cluding theRio Grande de Arecibo It
rose to the point of flooding the dowr

t

of the reflector below. The - .

the Visitor Center, in spite of ‘.
its large glass surfaces, suf i
fered minimal damage.

Unfortunately the lono-
spheric Interactions facility
was severely damaged to the
point that we have cancelec

- the planned January cam-
The Catwalk paign. The 32 antennas aré{SQ Family Unit and Georges' tree.
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Mud and rocks on the Visitor Center Parking Lot. Georges’ pool party, only local trees were invited.

Construction Projects

The construction of a receiver testir
range has begun, located near the 1

Lidar Laboratory. We are also preparingon September 21 Hurricane Georges
a room for the new switchboard. Thiscame right across Puerto Rico, causing
system will allow direct dialing from the worst storm damage in more thfin
outside to any extension at all times, willthirty years. Since th€afio Tiburones
allow for voice mail, and have the usuakyhere the HF facility is located is ve
options available to modern telephohgow, we were concerned that the water
: #8 | systems. We expect this to become ¢pevel might have gone above the floor pf
Generator Delivery erational early next year. It is the firstthe main building. Fortunately it did no
On the Cornell campus in Ithaca, thePhase of an overall effort to improveit would require an immense amount pf
Cornell Employee Assembly organizedcommunications at the Observatory, inwater to fill thecafioto that level.

a hurricane relief effort for its affected ¢luding a T1 voice and a T1 data link. , ,
Arecibo colleagues, and donations willT"€ long-term goal of these improve- However, there was very serious wijd

- . oo <L ments is enabling remote observing. | damage to the facility, aggravated by the
be distributed to Arecibo families i high water level at the site. The watgr

level has remained high in ticafiobe-
cause of difficulties in running the pumgs
after Georges. Nine towers are broken
off at the middle or otherwise serious|y

lonospheric Interactions News
e ike Sulzer

need. The Cornell Department of Astron-

omy and the College of Arts and Scienc-

es are contributing to the campaign. W&\ Arecibo Observatory photos by Tony
are grateful for the help received. Acevedo

([ ™ = =T ey

| i M e b b e v
dasl !'_-‘-"-'1"—' H&?"""i‘h | * Il N 1 |- .
S . o ¥ .

Photos of damage to the ionospheric interactions facility caused by Hurricane Georges.
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damaged. Antenna wires attached |t®espite the problems caused by Georgn addition, Petitdidier brought with hgr
these towers are completely destroyedks, the storm offered a golden opporfuand installed a commercial electric fie|d
of course. Some of the antennas with founity to study the structure of the lowermeter to measure the field strength of the
good corner towers appear good at firsatmosphere within a hurricane.atmosphere within a couple of kilomg-
glance, but a closer inspection show§ hroughout the night of the hurricane,ters near the ground. While monitorirlg

many broken elements. The antennaslonique Petitdidier (CETP/CNR
will have to be completely rebuilt. Nearl
all of the towers that are still up are tilt-the 47 MHz radar to measure the wi

destimate whether or not a lightning sto

, the changes in the electric field with thjs
France) and Carl Ulbrich (Clemson) raninstrument, these investigators tried o

ed from the vertical and require somestructure of the troposphere and stratowas likely to occur. The experiment ws

work. The transmission lines were nptsphere. Combined with the Nation
seriously damaged. We will require Weather Service’'s Nexrad radar locat
funds from outside the normal observain Cayey, PR, and other site deploy
tory budget to fix the damage. It wi|ll meteorological instrumentation d
take about six months to repair, and thiscribed later, they were able to obt
cannot start until we receive funding. Thesome very impressive wind data as
upcoming winter campaign has beereye of Georges passed only a few mi
canceled, and the campaign next sunsouth of the Observatory. Analysis
mer will not happen unless work beginsthis unique data set on the storm cont
early in 1999.
first results of hurricane observatior

from Arecibo.
]

Atmospheric Sciences Highlights
C. Tepley

For the other observing mode, fro
September 220n, Qihou Zhou (NAIC)
The World Day experiment schedul dqpera?ed the same VHF radar, but t

time, in the so-calledneteor modeat
for 21-25 September was largely thwaft- . . .
. night. The daytime periods were dev
ed by the passage of Hurricane Georges .
: ed to maintenance and storm related

over Puerto Rico. Georges struck

ur . ,
island on the first day of this major ca _pair. The meteor data will be most use

: to study interactions of meteoroid inp
paign, called the Mesosphere and Low- .
. with the atmosphere near the mesopal
er Thermosphere Coupling Study.

(MLTCS), which was designed to inve _We also hope to be able to' derive t
) . winds from these meteor trails, howe
tigate the dynamics and coupled struc- . .

er, such trails observed at the time we

ture of these two regions of the up ©\ery sporadic and may not yield conti
atmosphere. The storm badly damaged ysp y y

several pieces of the 430 MHz UOUS or very rellabl.e.res'ults.. It is unfq
. ) tunate that our participation in this maj
waveguide, rendering the radar syst : .
; orld Day campaign was minimal, bt
non-operational for many days before the . :
. .| We trust that some good science will 1
needed repairs could be made. This un- .
S ) .I'sult from the unique data set that w
fortunate complication, combined wit .
) .| _obtained.
the loss of commercial power to the site,
prevented us from obtaining high-quali-  Together with Carl Ulbrich and Ed
ty incoherent scatter radar data thain Campos (McGill University, Mont-
would have been required to satisfyreal), Monique Petitdidier als
many of the objectives of this campaignconducted a series of thunderstorm ¢

However, during the MLTCS experiment periments from mid-September throughwvhere we operated two Fabry-Perot i

we did operate our lower-power, 47 MHzmid-October. This was the first set
radar with on-site generator power, Ussuch studies conducted at Arecibo sin
ing the two different observing modesbefore the Gregorian Upgrade period
described next. the last thunderstorm study was in 194
Ulbrich fielded at Arecibo various weath

The first operational mode involve er instruments consisting of a tilting
running the VHF radar to receive coher- 9 N

bucket rain gauge and a disdrometer
ent echos from the lower atmosphere; ) .
Mmeasure rain content and droplet si

ues as we anxiously wait to see the ver

I[deemed successful in that 18 days of
dervations were obtained during a pe
ad of considerable thunderstorm activi
-for the whole campaign.
|r:e The thunderstorm investigators al
e%lrranged for near real-time intern
of ownloads of the Nexrad radar obser
tions, plus full time and height resolt
n-, .
?on radiosonde data from balloon
aunched twice daily from Isla Verdg
PR. The Nexrad radar provided the tw
dimensional precipitation pattern over
M200 km radius, and when combined wi
the 5 km radius sample of the local ele

nisric field, Petitdidieret al. were able to

D

1S

b-

y

[0}
Pt
a-

make reliable real-time decisions f

rdished the operation of our 430 MH
uBpatial Domain Interferometer (SDIR

heeceiver consisting of three sets of Y.
v-antennas operated in sync with the
2r&Hz transmitter to observe the three-
n-mensional wind field within the lowe
r-10 km of the atmosphere.

Dr ) . :
It With optical observations we su

ported the single-day, World Day exp
e’ S

Jment in mid-August, although sever
nights of thermospheric and upper m
sospheric wind data were collected, i
- stead of only the night that the radar w
operational. We made additional airglo
) measurements in late July and again

exearly September (before the hurrican

bfterferometers each observing the)(
ca630.0 and GE) A557.7 nm emissions
—that originate near 250 and 100 km al
)3tude, respectively. Photometric obsg
- vations of these lines were also made
- provide accurate brightness calibratio
tdor the two Fabry-Perots and to exami
rethe behavior of these emissions at hi
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time resolution. With our spectromet
we observed the mesospheric OH and

r From November 18through the
0" we observed imeteor modabout

wave activity during the MLTCS inves
tigation, however, no optical observ

and 47 MHz radars operated, along wi
-the Na resonance lidar, 557.7 nm ph

that experiment due to the disruption weO, spectrometer. These observatio
experienced by Hurricane Georges. | coincide with a world-wide “Leonids
Watch” campaign organized by NASA|.

Ourlidar operatlons expenenged S9VWe maintained communication with li
eral events this quarter. Potassium

dar groups operating in the Unite
servations that we had planned for J I %tates and Europe as well as with NAS,
had to be canceled due to problems

i
laCIentIStS conductlng an airborne obs Fig. 4: The experimental verification of the orbitgl

the injection-seed laser. A substitute |a-
; ; vational m|SS|on At Arecibo, Joh
ser diode arrived from the company thI decay of th|s 81913+16 binary system expressed as

the preliminary schedule. We did receiyve,
the diode in time to do our initial potas-

sium spectroscopy work in early August -line, continuum and VLBI astronomyl.

Ms. Lymari Castro, a Cornell MEng man (Arecibo) for the lidar observations,Radio-astronomy results that have bgen
student, worked with Jonathan Friedmgarihe second campaign supported by thechieved since the publication of the Igst
(NAIC) to learn how to set up an exp
iment to investigate the potassium Dgp

Pulsars

jous potassium vapor temperatures The long traditions of pulsar research|at
campaign, the radar and passive op 'the Observatory have been contlnu’Ed

These data will be used for two purpas-
. . ) : were converted over to modes dedic
es: first, to provide information o throughout the first post-upgrade su
Between instrumental “shale

K ¢ ¢ . der I ed to Topside observations for a Wo an
rown vapor [emperatures 1t or9er i,y poLITE campaign. We were visil- g o4 e development of useh-
friendly interfaces for remote observing,

che<|:k the ]Enodel spectrur: o be useg 'Bd by Bob Kerr and Steve Oetting fro

analyzing future mesospheric tempefas ;. .o -

tureimdgwind data ang second tF()) q?vqentlflc Splunons, Inc., who helpe a number of important scientific resulfs
! Y 1 With the optical component of these o Thave been achieved

cide on the optimum potassium cg IIservations and set up their infrared Fab '

conditions for locking the seed laser g ary-Perot for topside neutral-He detection  New high-precision timing observg-

Doppler-free feature. as a long-term visiting instrument. Sincedions of the binary pulsar B1913+16 wefe

dhe solar flux is higher than it has beemrecently carried out by Joe Taylor (PriE—

Before Ms. Castro was able to ma|
further improvements to the experim
and collect additional data, the labo 4 demonstrates the experimental ver
cation of the orbital decay of this binafy
system expressed as the cumulative shift
of the epoch of periastron versus tinje.

damage caused by the fire itself, sQoRadio Astronomy Highlights
These observations by Tayktral. now

covered nearly every exposed surface ig) ,ncan Lorimer,Chris Salter, an '
the laboratory. The fire occurred on Al-kiriaki Xilouris span almost 25 years and are in agrpe-

gust 18, and it was not until mid-Sep- ment with the predictions of general rgl-
tember when work with the lidafr At the beginning of June 1998, the 305ativity to within 1%. The lates

instruments housed within the lab colldm telescope effectively moved into full observations, obtained in August 1998,
begin again to prepare the system foputside-user operations for the primecontinue to confirm the trend and the
wind and temperature measurementd)ight-time hours. During the monthseven longer baselines from future obsgr-
which we plan to reimplement very sooh since then, observations have been mad@tions will provide ever more stringent
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T+H12

' September,

7
B125 the group has

PSR _

w AG 430 MHz, MARK-3

40 - 40 1100 i w3 | observed the
. | @ EF 1400 MHz, EPOS Shapiro delay
35 1 in the binary
= | system, PSR
3 ! . J1713+07,
$ E with the goal

of constrain-
ing the mass
of the neutron
star in the sys-
tem. Prelimi-

nary results
Fig. 5: The timing residuals for the planets pulsar, PSR B1257+12, including b%m«eady show an
pre- and post-upgrade Arecibo measurements, and measurements made Witi‘n‘{‘ﬁrovement
Effelsberg 100-m telescope during the upgrade hiatus. (Courtesy Alex WOISZCZ%QIGI‘ the result

|
]
[

1991 1992 1993 1994 1995 1996 1947 1968
Daote

|
=
]

of Camilo, Fos-

ter, & Wolszczan (1994; ApJ, 437, L3¢
in that the mass of the companion g
pears to be constrained below 0.6.M
However this does not constrain the m
of the neutron star in the system for p
oses of comparison with evolutiona
Enodels, and data taking continues.

limits on the validity of general relativi
ty.

Clear signatures of planetary motion
in the timing residuals for PS
B1257+12 were established by Alex
Wolszczan (Penn State) during the firs
two years of post-discovery 430-MHz
timing of the object with the 305-mtele-  During the June & July observation
scope. The 3-year upgrade gap in ththe same group conducted a “time-trat
Arecibo timing of PSR B1257+12 hgsfer” experiment with simultaneous ok
been filled with observations using theservations of PSRs J1713+07 a
100-m Effelsberg telescope at 140Q0B1937+21 at Arecibo and Effelsber
MHz. Together with the pre-upgradePreliminary analysis
observations, these measurements haghows “a priori” agree-

o

ing to determine the spin, astrometric al
orbital parameters.

In July 1998, the Princeton group
conducted an extremely successful ¢
serving campaign on two binary pulsa
PSRs B1534+12 and B1855+09, usi
the Mark-IV coherent dedispersion in}-
strument (described in the last Newslgt-
ter) to improve the measurements of
relativistic timing parameters. An exam-
ple of the high quality of the Mark-I
observations is given by the polarimgt-
ric profile of B1855+09 in Fig. 6. Dur
ing this observing campaign, some signal
amplification difficulties were resolve
and robust Mark-IV calibration proc
dures were implemented, leaving the
strument in excellent condition to recofd
the new data from the coordinated lo
term timing campaign. The Coordinaj-
d Timing Campaign, a consortiu
rogram between four observing groug
| is simultaneously observing some |
ymiIIisecond pulsars with up to five dif

ferent backends. It has now completpd
s,its 10th observing session, and is pio-
nsviding valuable data, yielding submicrg
-second timing uncertainties for pulsays
nduch as B1937+21, J1713+0747 ahd
y.B1855+09.

)
p

S;
2

provided an important phase link overment at the level of fs
the period of Arecibo absence (Fig. b)prior to addition of sta-
and have been essential in monitoring &on clock corrections,
significant, nonlinear variability of elect which are of comparabli
tron column density along the line-of- magnitude. The internz
sight to the pulsar. Preliminary resultsprecision of the data i
of the ongoing analysis of the entire datanore than an order o™
set include placing tighter constraints prmagnitude better. Dat
a putative fourth planet around the pul-analysis continues. Th
sar through measurements of the thjrgiroup has also continue

0.1

=
T ooos
=

H

5

=

PSR B1852+09
Period 5.38 ms
DM 13.3 pc em™@
1420 MHz

and the fourth-order period derivatives,observations of the ne\

and a statistically significant measurg-millisecond pulsar, PSF
ment of the pulsar’s parallax. J0030+04, discovered b

. Alex Zepka (Hitachi)et
During June & July 1998, Don Back- ex 2ep a_( rac e
And S & Michael K al. and confirmed in De:

er, Andrea somer & Michael KIamer o mper 1997, The pul
(Berkeley) set up a simple user interf

o
—

Position Ang

—1B0*

e

%ar is believed to be in
for the Arecibo-Berkeley Pulsar Proces :

ABPP) This h I d " bIong-perlod (about twc
sor (/ )th IShasa ov;/e rembo et years) binary system, aru
SErving with experiments run by e o,q0yations are continu-
telescope operators and monitored from

Berkeley. Each 4 days from July through
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Fig. 6: The 1400-
data were acquired through the Princeton Mk-1V coherent dedispergion
instrument. (Courtesy Ingrid Stairs).

. et
o4 0.6
Ful=e Phase

MHz polarimetric pulse profile of PSR B1855+09. The
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The Arecibo Observatory Fourig
Transfer Machine (AOFTM) is now op
erated through a graphical interfac
which allows remote observing, wit
data being written to Mammoth tapes

r 1998 discovered a 2.130 s pulsar at {
+ location of this pulse (PSR J1918+08
eand retrospective analysis of the sea
h data at this period confirmed that th
apulsar was the origin of the discove

a rate of 2.9Mbytes per seavith no | pulse.
glitches. Many known pulsars have been
detected with high signal-to-noise ratios
Jim Cordes, Maura McLaughlin &
Zaven Arzoumanian (Cornell) have rg
e P gk & ars. The seach i estaoleh e
with the AOFTM. They have detect gdquency of millisecond pulsars wit

one new pulsar which needs additio aYVh'the'tharf cohmpanlons. trophvsi
confirmation, while several other go gSuch systems have many astrophysi

candidates exist. Data analysis cont ngpphcatlons, including the determinatic

ues at the Cornell Theory Center (CT ),Of neutron-star and white-dwarf mas

where the search code is currently r nes:
ning on the 160-node SP2. The CTC
soon b_e acquir_ing Mammoth and DLUT continuum Astronomy
tape drives. Using the AOFTM they ha

also obtained 6 one-hour scans

Duncan Lorimer & Kiriaki Xilouris
(NAIC) searched a large sample of whi
,_dwarfs with hydrogen dominated surfa

. r%cope to produce “quasi-instantaneou
LMXB 0614+091. The data will be port radio continuum spectra covering ov

ed to the CTC, where both standard eé decade of frequency has been inve

riodicity search and acceleration

d-sideband h techni il ated by the 1998 Arecibo Summer St
-and-sideband search techniques Wit D o aided and abetted by Jo Ann Eg
applied. The same group has brou

leti i ted h apasi Ghosh and Chris Salter (NAIQ
near completion a targeted search covy, study was undertaken as an Are

ering M33 .and some globular cIusf[e bo Observatory summer-student obse
Their long integrations on these obje t%ng project. Within the limits of early

will be analyzed at the CTC, W.h erelo gepost-upgrade instrumentation and te
transforms and searches for giant pul

. " écope performance, it was found to
will be performed. In addition, they ha ereIativer easy for inexperienced obser
observed some of the beams for an|L

) “'|~ers to obtain the measurements nee
band search for pulsars in the Sagittar

. . "M% achieve the above objective. Goo
ursofggseg(frrrgéu::t)iitairzsszl\J/(rerreatrllm(l)gjlc gnquality spectra were produced for thre
gi daton 9 9 Quasars, J1609+266, J2115+295 a

' J2203+317, which exhibited mutuall

Early in the history of pulsars, newdifferent spectral shapes. That

sources were discovered by detecting2115+295 (Fig. 7, upper panel) is t
pulses in total power time series. Morgnost interesting, showing an invertg
recently, searches have concentrated|irspectrum, with a spectral index (5
stead on detecting the periodicity of thev™) of -0.30 above 1405 MHz, and &
pulsar signal. David Nice (Princeton)apparent steepening to -0.45 below th
has returned to the original method, feThe planetary nebula, G064.7+05.0, w
analyzing a set of pulsar search data goRIso included in the target list (Fig

lected at low Galactic latitudes before thdower panel). This is shown to becom

upgrade, and looking for isolated, dis-optically thick below 5 GHz, and only
persed radio pulses. A total of 37 pulse@n upper limit to its flux density could
were detected in 58 hr of clean 430-MHZoe determined at 430 MHz.
data. Of these, 36 were immediately at-
tributable to known pulsars, but one had
no obvious source. Observations in July

s for millisecond pulsars orbiting these

Studies of

hell in Galaxies

)Lyle Hoffman and Nathan Carle (Lafay-
cbtte) recently made observations |at
€Arecibo towards four projects, eachla
Ypilot study for more extended projecis
they expect to undertake as full ope
tions return. Firstly, they undertook the
ténapping of the edge of one quadrant|of
| the dwarf irregular galaxy, DDO 154.
| Careful planning allowed them to kedp

D'

the lowest portion of the primary sid
lobes toward the center of the galaxy|at
all times, the edge-mapping being diregt-
d toward the zone one to two beagm-

e
h

=

o

n

bl'—'ig. 7: A continuum spectrum from new Arecibo ddta

)'_between 430 MHz and 5 GHz for the quas
Cly2115+295 (above), and for the Planetary Nebuy
'V5064.7+05 (below). The value plotted as a cross
430 MHz represent an upper limit.
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e

n
ididths outside the outermost points

their pre-upgrade flat feed map, f

» which the flat feed had insufficient gai

éand the old dual circular feed had tgo
high sidelobes. With approximately s

j pairs (5 min ON, 5 min OFF, for eacl})
per point (one pair was acquired per day
on each point, to maintain the right aligp-
ment of the beam with the center of the
galaxy), they detected low-level emissigpn
at 12 of the 14 points. In some casgs,

n
r
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the emission is below the level of expect:

ed sidelobe emission from points close
to the center of the galaxy, assumi
sidelobes at the design specification, ye
the velocity profile of the detected gas|is
significantly narrower than emission at
those points in their earlier mapping.
They conclude that the strategy of plac
ing the low portion of the sidelobe (as
determined by prior mapping of conti

35

Declination

uum sources crossing the dish at simijla . £ ot z

azimuth and zenith angles) toward the at R d L v ]

galaxy’s center was effective, that the "t d I

gain of the telescope a21 cm is im- oo . o

pressive, and that the sidelobes are|a *

ready quite low (even if they will get still -

lower when the pitch and roll corrections - . . . s

are made.) They used 1.3 khvelocity “ & 1 0 -1 -B

channels with 9-level sampling, achiev- Fight Ascension

ing typically 0.5-0.6mJyrms for the av-

erage of 6 pairs after smoothing wit aFig 6: This map shows the distribution of the entire Arecibo subsample of Cabanela & Dickey on the sky, with

Savitsky-Golay filter. varying symbol§ depending on the valu@,ofIf 6 _is \{vell-dete.rmined, an arrow shpws its directio@Lifs

not-well determined, but the galaxy was detected in HI, a line shows the diredlioibof not the sign. A

Hoffman and Carle also undertookecircle marks those galaxies that were undetected in HI.

HI mapping of several Virgo cluster BC

galaxies with a two-fold aim: to segk points near NGC 628 (and 3 minutes epshose that were not detected on the fiyst

extended structure in the HI envelopesn RA) in a hexagonal array spaced bypass. Eleven of 29 candidates were gle-

(or companion HI clouds), and to useone beamwidth, and another 22 pointsected, most in the background, althouph

those which turned out to be effectivglynear NGC 660 (and 3 minutes west
point sources on the scale of the 3-arcRA) were surveyed. After preliminar
min beam as a check on the sidelgbanalysis they have no detections of hi
structure, trusting that there would bevelocity clouds, but the outer edge

enough velocity structure in any extendNGC 660 is clearly seen even though théere. They also obtained high reso

ed HI envelope to allow them to distin-surveyed region is more than a bea
guish extended emission from sidelobgswidth beyond the edge of Schneider’s f
They found extended emission in beam$eed map. A couple of backgroun

pointed one beamwidth away from thesources were detected in the lower reso

BCD in 3 of the 5 cases. lution subcorrelators.

Thirdly, they also conducted detec- Finally, Hoffman and Carle made
tion surveys for putative high velocity survey of dwarf galaxy candidates in tf
clouds (a la Blitz/Spergel) dispers¢dRPG 346 group. The candidates we
throughout the NGC 628 group. For thisjdentified in the Minnesota APS databa
they took advantage of the great flexi-with visual inspection of each on th
bility of the new spectral-line correlat
to obtain 1.3 kms resolution spectra flaws, double stars and diffraction spike
centered on the group velocity using tywadNo selection was made for color or mg
of the 4 subcorrelators, and 5 kires- | phology, and they kept all galaxy cand
olution spanning the entire velocity dates to a limit of 18 mag. They usé
range 200-10400 kmsising the remaint the correlator in redshift survey mod
ing two subcorrelators. They used 2 mirtwo pairs of 25-MHz subcorrelators se
ON, 2 min OFF, pairs so that the OFFarated by 22.5 MHz to cover the velodg
beam would also fall within the group ty range 200-10400 kmsvith more or
area, repeating each pair to give a tatdess uniform sensitivity. Standard 5 m

r POSS-II blue films to weed out plateScanner (APS).

irthey did add one galaxy to the groyp
y membership. They expect that most |of
glthe undetected objects lie at redshi
pfabove the 10400 kmidimit imposed

mtion (1.3 kmg) spectra for each of th
aknown members of the group.

d Juan Cabanela & John Dickey (Min

nesota), have followed up work done
Cabanela & Aldering (1998; AJ, 11¢
a21094), which examined the possibili
neof galaxy major-axes alignments usifg
religitized images of 1300 galaxies in the
sdPisces-Perseus Supercluster obtained us-
eing the Minnesota Automated Plate
Evidence of galajy
salignments, combined with an und
rstanding of the galaxies’ environmept
i-today, can reveal remnant ‘signatures’jof
2the processes of both Large-Scale Str{ic-
e;ture formation and subsequent gal
p-evolution. Cabanela & Aldering foun
i-some evidence for various sorts of gfl-
axy alignments, but was limited by the
nfact that the combination of major-ax|s

5

of 4 min ON for each point. A set of 26 ON-OFF pairs were used, repeated
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vector ‘domains’ in the sample. Th
then applied this new multi-neighbor t
to the original 1300 galaxy catalog (up-
ing major-axis position angle differeng-
es) and confirmed the signal in thpat
catalog as well! The signal is stronger{in
the regions of lower galaxy surface d
sity, which suggests it to be primordigl
in nature, still remaining after the peridd
of large-scale structure formation! They
are currently analyzing the dPA distn-

[0 TR N

@a 51 @@

Fig 9a: The POSS image from skyview of one of the more gas rich of the faint blue galaxies, E601-1|
observed by Dickey & Cabanela. (Courtesy John Dickey).

vide a single solution to the galaxy[s"“*' )
angular momentum axis, but rather foui"€ighbors (between 3 and 10 neighbo
solutions (they could either be looki ) X )
at the ‘top’ or ‘bottom’ of the galaxy an model assuming random orientatior
it could be turning clockwise or cou _The results indicate it to be unlikely th
terclockwise). To resolve this problemtN€ observed spin vector distributid
and actually obtain a sample with ‘regl’c0uld have been drawn from a rando

spin vectors, the present observers seled). Oriented distribution. - Furthermorg

between each galaxy and its closes

The dPA distribution is compared to|a

ed the 100 brightest, most edge-on gal

this test looking at several of the near

U

bution and confirming that it is indic
tive of alignments and NOT due to a bi
in the original sample. They are also
tempting to determine the size scale
these spin vector ‘domains’ since th
would give a sense of the size of the ¢
responding primordial mass fluctuatio

B6907R recent VLA study of Hercules
Cluster galaxies by Dickey (1997; A
113, 1939) indicates a strong correspq
[ “dence between HI richness and blue g
Sljr at all magnitudes. Using an optical
selected catalog from the Palomar S
SSurvey and the Minnesota Automats
Alpjate ‘Scanner (Kriesslet al. 1997;
"BAAS Meeting 192, Abstract 55.09

" colors of galaxies (the blue edge) i

nDickey & Cabanela find that the blueg

axies in the Cabanela & Aldering (1998)N€ighbors was necessary as the sign

sample and measured their rotation

ing the Arecibo dish. Two observatio
of each galaxy (90 arcsec offset to t
East and West of the center along

major-axis) were used to obtain the

rection of spin and the ‘edge-on’ natu
of the sample meant they had essent
ly removed the ‘top’/’bottom’ degener
acy in the solution of the spin vectd
They obtained 54 well measured sf
vectors with this technique (96 galaxi
observed, 26 undetected, 16 detected
too weak for reliable spin determinatior

They now have reached preliminal
conclusions. Examining the map of tf
spin vector distribution (Fig. 8), wha
caught their eye was that if you picked
galaxy at random, the nearby galaxi
seemed to prefer having spin vectg
within 90 degrees of it! A test was d
veloped whereby they compute the sp
vector position-angle difference (dPA

Qappears to be too weak to detect by |
glooking at the nearest neighbor. Ess¢

he

dially, they appear to have identified spin

“Tunction of magnitude in the range 16
, < 20 mag and that the HI mass p
U . . . . .

)Sdnlt optical luminosity is a strongly in
’néreasing function of color. Thus in ar

al- 0005
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nEig 9b: The HI spectrum of E601-1369071. The two spectra represent left- and right-hand circular po
tions, each with 12 min ON, and 12 min OFF, integration.
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sample of galaxies, selecting the bluestith HI surveys of LSB and dwarf gal

I

objects at each magnitude should be|aaxies with red colors.
effective strategy for choosing candi-

dates for an HI survey. The goal of th
project was to test this hypothesis or
sample of galaxies from the Perseus-
sces supercluster with apparent mag
tudes, ry, in the range 17.5 - 20 (roughl
M, of -13 to -16).

At Arecibo, they observed a samp
of 50 Perseus-Pisces galaxies from (
banela & Aldering, selected by magn
tude and color to be within on
magnitude of the blue edge using the ¢
terion: (B-R) <-0.2 - 0.867(B-18.5) t
choose candidates for observation (F
9a). They integrated for 12 min per ga
axy (three pairs of 4 min ON, plus 4 m
OFF) using staggered 25-MHz ban
overlapped by 5 MHz, centered on tt
supercluster mean velocity of 500(
kms?, so that the final velocity coverag
was 0 to 10,000 kmis(1375 - 1420
MHz). RFIwas a problem, though not
fatal one. The telescope and receiv
performed perfectly, tests indicated th
the gain was between 6 and 9 KJyith
T, between 30 and 35 K depending
zenith angle. After total telescope tin
of about 30 min per galaxy they obtaing
spectra with rms noise of 10K in 24-
kHz channels, giving detection thres
old of about, M| > 3 x10 M, (Fig 9b).
More than half of their candidate gala
ies were detected above this level.

The most exciting result so far is th
discovery of many galaxies with ver
high ratios of HI mass to optical lum
nosity. These are faint blue dwarfs ¢
in some cases, low surface brightne
(LSB) galaxies similar to those studie
by McGaughet al. (1995; AJ, 109,
2019), Sprayberrgt al. (1995;AJ, 109,
558), van Zeet al. (1995; AJ, 109, 990
and Pickeringet al (1997; AJ, 114,
1858). The novelty of these results is
the high detection rate in HI given th
simple selection criteria. The gas mag
to star light ratio in these systems is
least as high as in LSB’s selected by o
er means: several of the detections sh
M /L, >10in solar units. Itwill be very
interesting to compare this blue samyg

Carmen Pantoja (UPR - Rio Piedra;
aniel Altschuler (NAIC) and collabo
fators have long been working on an

P . ; :
n{_edshlf'[ survey in the anticenter zone

the galactic plane in order to investiga
the large scale distribution of galaxié

is

<

e clude a region of high obscuration ce
ritered at RA ~ 3 hr. They have observ,
0 a sample of 100 candidates, detecting
ignew galaxies. A new nearby galaxy h
\-been found at a redshift of about 8
nkms.

s

ne
Molecular-Line Studies

eMurray Lewis (NAIC) has been invest
gating the transience of the 1612-MH
aemission phase of OH/IR stars. The
crgre 69 OH/IR stars with |b| > %hd a
a25um flux density > 2 Jy in the com
plete Arecibo 1612-MHz survey of co
hrpr-selected IRAS sources. WX Psc
eone such. There are alzat (likely 6)
sdproto-planetary nebulae (PPN) wit
these parameters. As OH/IR stars evo
hinto PPN, the expansion age of on
18095+2704, at ~ 11y gives their time
v-scale. Thus the net duration of the
1612-MHz emission phases is (69/6
1) x 110 ~1400 yr. This is comparab
Cwith a wind travel-time4t ¢/2 v)) ~ 770
Yyr from the photosphere to the 161
" MHz emitting region, which derives
'from the phase-lag between the blue 3
Sked peaks of WX Psc (van Langevel
detal AGA 239, 193). ltis also compa
rable to the ~ 50@r duration of the lu-
minosity spike following on a thermg
pulse in the host AGB star, as ener
_from its He-shell flash is radiated (e.
M\Vood & Zarro Apd 247, 247). Lewis’
€objects also fall into four clumps on
afrom 3-5 thermal-pulse cycles. Th
INamission phase in any one cycle is tH
OW< 500 yr. Most are only likely to ex
hibit masers while the luminosity spik

in the region adjacent to the Pisces-Pe
eseus supercluster (PP). To test the extens
Casion of PP across the galactic plane, the,
i-have extended their redshift survey to in

SY.- color plot, which suggests they com

A similarly transient emission pha
for all OH/IR stars is implied by the well
| .known weakness of CO emission fro
D)OH/IR stars in general: steady state m¢d-
_”els predict g~ 10 ,, a state rarely if

Fver achieved. Likewise the existenfe
Obf OH/IR star color mimics, object
vhich on the basis of their IR colo
*Sshould exhibit 1612-MHz masers but o
ot (Lewis ApJ 396, 251), follows asl|a
nandatory result of the abrupt onset [of
the superwind. The consequent rapid |n-
crease in ycauses the shell to outstr

%s prior dust distribution, which drast

>

e ally shortens the longevity of OH mol-
2 cules in the new expanding shell u
ascldequate dust shielding against inters
)qar UV is again in place at much larg¢
radii. Thus most mimics are a natur
consequence of the onset of a superwind,
and their high frequency (> 40%) amoipg
_color-selected IR sources points to the
transient nature of the 1612-MHz emip-

1z .
sion phase.

re
Rachel Kleban (Cornell) and Pa
- Goldsmith (NAIC/Cornell) made ab
- sorption measurements in the 166%-,
iS1667-, 1612-, and 1720-MHz lines ¢f
OH, against seven radio continuum bagk-
hground sources. The sources are lodat-
vVed near dense cores in the Tauirus
emolecular cloud, and these investigatqrs
had previously made small emissiqgn
imaps at these sites, in CECO, and
1C®¥0. The present Arecibo measurk-
lements begin a project to now make db-
sorption observations of OH and®D
P-against these sources.  These obsgrv-
5 ers wish to look at how the spectfa
nghange with time, as the parallax fro
dehe earth’s orbit and differential galact|c
- rotation change the relative positions pf
the clouds and radio sources. The dpta
| will be combined with a radiative trang-
g¥er model to investigate the small-scgle
J.structure of molecular clouds at a vafi-

5 ety of scales.

a
e Forthese observations, they used po-

eSition switching, with four OFF spectr
yarranged in a “cross configuratio
| around the background source. Thy
o also produced a beam map for the L-bgnd

receiver in order to be able to positign
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the continuum source in the first null of
the beam pattern for the OFF obserya- —
tions. (They plan to use the four OFFs 30
to cancel any gradients in cloud condli-
tions, so that subtracting the OFFs frgm
the ON-source measurement cancelg all
OH emission around the backgrou
source, and introduces as little error|as 10

Bpectrum of SO0HO Echo Power (DOY 204)
T T T I T T T I

1: GR.8T mc
o: 28.51 pen
3: 17.58 mee
4 13.18 sc
5: 10.55 e
B: B.7E pec
a ¥: V.63 sea
B: 5.85 aec
% G287 mec
10 351 mea

20

o
Fower

in the 1665-MHz line. Unfortunatel
the 1720-MHz line was mostly unusable
due to RFI. A total bandwidth of 0.
MHz was used, and the lines found tq:ig. 10: The fluctuation power spectrum for the Arecibo/Goldstone radar echo from SOHO. The |owest

be unexpectedly narrow at 0.1 kin®r | frequency peak gives the rotation period of the spacecraft, 52.87 sec, while the successive harmonfcs result
less. from asymmetries in the spacecraft body due to attached equipment, solar panels, etc.

Frequency (Hz)

IAIC Arecibe / JPL Goldstane Solar System Radar

produced SNRs of 960:1 and 160:1 preation with the spacecraft was re-estgb-

VLBI

the 8-m orbiting antenna, HALCA, of the 10.5:1 to HALCA. The low SNRs to the fully operational. Assisting with the r
Japanese VSOP (VLBI Space Obseryaspacecraft here demonstrate the impoecovery of SOHO was a little out of th
tory Programme) Project. C-band obsertance of Arecibo’s presence, as therdinary for the Arecibo and JPL radgr
vations with HALCA and the NRAQ World's most sensitive centimeter-wave-groups but none-the-less both intere
140-ft telescope were made on the qudength single dish. ing and rewarding.

sar, J1824+107 on July 7th, 1998.
correlation at Penticton, strong fringes

were found on both recorded chann _Panetary Radar Astronomy

for all three baselines. Although Are I_Don Campbel

bo C-band sensitivity is presently some- v Slade (JPL) i dth h
what below its design target, theThe past six months have been a pe io?flary >l e )|ma_ge € horth pp-
ar region at a resolution of 3 km wit

signal-to-noise ratios (SNRs) obtain i -
g ( ) dof considerable success for planetary he aim of better defining the positi

were 350:1 between Arecibo and thejar observations but there have also been . :
and radar backscattering properties of the

utative ice deposits in permanengy

140-ft. The C-band run on J1329+319he successful detection of the SOHO, 2doWed areas of the floors of impgct

made on July 8, 1998 was ill-starred spacecraft ( a “stop press” item in t ecraters. The resultant images, which gre

While fringes of SNR 1500:1 were d¢-last newsletter) with Arecibo operati atsignificantly betterl reslo Iuéloln thatn ptr
tected between Arecibo and the 1404ftin a bistatic mode with the 70m Gold- V'CUS Ones, very ciearly delineate T[e
it transpired that due to a schedulingstone antenna. The radar echo was chatlotnsl and STﬁp?.S torl:'tf;]e derlJotg S
short-coming, HALCA was observing g prisingly strong given that the distan¢e. '~ 9-> a?o sawl g. rs Igd reso”u iqn
totally different source! Before the ini- to SOHO was 1.5 million kilometers. |matgr:ng(?[ aqzwi/géséc?\\/llieél SQ"""M’?E”
tial failure of HALCA's on-board sysy This is the largest distance that a ra e?)rlan aPShEi’Irgler’illaEt al. (NAI C’) gtev:e
tem on August 30th, two further C-bandecho has ever been detected from a ' ' i

runs were made; on quasar, J1602+33thade object. The fluctuation power stro, Lance Benneet al. (JPL)and

on August 1st, 1998, and on J1608+104pectrum (Fig. 10) showed that t g>cott Hudson (WSU). A resolution g
Om (200 ns range resolution) was

on August 2nd. The first of these pro-spacecraft was rotating with a period of

duced SNRs of 1000:1 between Arecib®2.87 sec. This, combined with SOHOachieved and the resultant modeling |of

and the 140-ft, but only 10.5:1 betweerbeing where it was predicted to be, gre ttwsriiioéiifohnipsot:ﬁstﬁg %s;lslg'g dp-
Arecibo and HALCA, presumably ah ly reassured the European Space Agern Idst 9 q X . I
effect of heavy resolution of the sourdecy and NASA project teams that SOHO ~ 2. C>rone fadar systems Shows a rougnly

Similarly, the second experiment al$owas potentially recoverable. Commu j.Spherical object with one very large prop-

12}
g

The close approach of Mercury i
August was the first opportunity for ok
servatuions of that planet with the ngw
radar system. John Harmon (NAIC) and

-

11
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able impact crater. This is just the firstof the Gregorian optics. This step,with smaller corrections left and right
result for what is expected to be a largglanned earlier but delayed by Hurricapgake out the roll. The entire dome with
program devoted to the imaging andGeorges, is essential to the performancits subreflectors and electronics will al§o
study of near earth asteroids. of the optics at short wavelengths. be lowered two and one half inches, [to

I v Septemb fered t Airl ot it tina th improve the focus. In addition, the t
n early September we suffered the irline pilots call it correcting the tiary reflector’s pitch, roll and focus wil

first of what h_as become a series of f_ ilpitch and roII_. Op_tical astronomers use aligned to a new best-fit model of the
ures in the high voltage cable carryingthe term ‘collimation’. We used to do |t optics.
the 2 MW (33 amps at 63 kV) of DC with the line feeds, back when life (at
power from the transmitter’s power sup-least in this instance) was simpler, by When completed, the alignment wi
ply, near the land end of the catwalk tdooking up along the feed with a transitbe improved by nearly an order of map-
the suspended structure, and the finadnd adjusting the guys. The purpose wasitude. The improvement is most easfly
amplifer in the Dome. Repairs were hamio ensure that the axis of the line feedunderstood in terms of equivalent poirt-
pered by the arrival of hurricane Georg-extended, passed accurately through thieg and focus offsets. A collimation mis
es on September 21. This resulted in th&center of curvature” — the center of thealignment of 0.1 degree gives the saine
loss of the first five of eight bistatic primary reflector some 870 ft above theloss as a 10 arcsecond pointing errorjor
(Arecibo transmitting, Goldstone 70m bowl. a 1 inch focus error. Pointing errors de-
receiving) observations of Titan. How- termined last May gave residual errgrs
ever, the final three observations carri (ii of about 5 arcseconds, so it is clear that
out by Don Campbell and Mike Nolan n improving the dome alignment is a crji-
(NAIC), Greg Black (NRAO) and Mar fal step in bringing the errors into ba-

ty Slade, Ray Jurgens and Steve Os trg s dﬁfinhe_d by the pzt? Oft t.Ee t%entr Iance. Following the dome alignment, we
- ray, Which 1S Supposed 1o Strike€ e SUIY o jetermine the pointing, gain and

(JPL) give an upper 3-sigma limitto T ¢ f1h q flector at
tan’s radar cross section of 8% of its pm_a_lcel Od f_e sgcor_l taztrteh ector a ?f ®beam patterns, and check the perfpr-
jected area, a significantly smaller val je-IS€ely detined point. € moment, e, ance at short wavelengths.

than has been reported for previous )bgentral ray hits the secondary neafly

servations. Coincident with the Titan”][.reelfeﬁ:lawﬁry' Sturtp:{ljlrga/ tht;sthasr -
runs, successful imaging observation&tVey i€ etiect at 1. Z, but cau

were made by Ostret al.(JPL) and No-| €5 increasing losses at shorteAn Update on the Recompetition for

Management of NAIC
lanet al.(NAIC) of 1036 Ganymed, at a wavelengths. Paul Goldsmith
diameter of 41 km the largestknown near  The dome right now is pitched up-
earth asteroid. hill by 0.35 degrees, and has a roll

The Gregorian subreflectors also de
e an optical axis, though it is not quite
SO easy to see as the axis of a line fege

fAs most of you know, the National Scf-
0.15 degrees. A pilot looking uphill gt ence Foundation decided to recompsdte,

Unfortunately, the HV cable prob- . ) ;
y P he secondary while standing on the terof more precisely, to compete the mgn-

lems reappeared shortly after the Tltaﬁ.ary would need to dive and roll to tHe@gement of NAIC for the period 1 Nd-

and Ganymede observations and h VRS ) .
vember 1999 to 30 October 2004. The
not been resolved. The cable has beé Iﬁft to line things up correctly.

. iy ) _ _ _ latter term is more correct inasmuch ps
spliced (a difficult and expensive task)  Easy in an airplane, not quite so edsyhere never has been a competition, gv-

several times but the problem persistsith an 80-ton dome. Fortunately, jack-en that Cornell University operated te
Several asteroid imaging opportunitiesing stands are in place for this purposearecibo Observatory from its origind|
have been lost. A new cable with a dif-Eight hydraulic jacks will pick up the conception, and has operated the Natipn-
ferent insulation is being procured blifoad and the present support bolts fea| Astronomy and lonophere Center fpr

delivery times are long and we afemoved. New steel beams will be boltedhe NSE since NAIC was created. A
searching for a temporary fix until & newin to pick up the load at the new posi-icitation was sent out in the Fall of 199
cable can be installed. tion, defined by 64 pre-drilled holes. P

or to, during and after this operation thepat year. As it turned out, Cornell was
I dom_e Iocatio_n and ori_entation W_iII t_)e the only institution submitting a propo-
Dome Alignment Planned for monitored using both tilt sensors insidey|, hut it was decided to continue the fqr-
December the dome and a laser ranging theodoliteha| review process without significart

Mike Davis looking at six targets permanently in-change. A panel of six outside visito}s
stalled around the dome’s 43-foot eXitcame to Arecibo in July 1998. Th
Observatory staff will adjust the attach-pypil.

ment of the Gregorian dome to the ele- _ _
vation rails by several inches in  The uphill trolley support points
December to provide precise alignmgnfnove down a little over three inche,

15
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cusing on Cornell’'s management
NAIC.

Cornell received a copy of the pan-
el’s report (forwarded by Dr. R. Dickt
h

man at NSF) in September of 1998. T
report was, by and large, extremely pgs
itive about NAIC's situation and future,

aspects of the plan for the next 5 yea
which included refilling empty scientif;
ic staff positions, adding a full-time spe¢
trum management and RFI engineer
well as other support positions), expan
ing bandwidth of the communication
link, constructing a new office building
and transferring the bulk of the Ithag
electronics laboratory work to Arecibao,

which involves construction of a new
SO as their budget is developed on a0pyii, ¢ Myers, Harvard-Smithsoniaf

electronics laboratory, and new staff p
sitions.

There were some concerns on the
of the panel, primarily in the areas
Cornell's research management stru
ture, which has undergone some mo
fications recently, and Atmospheri
Sciences (ATM) management withi
NAIC. Cornell has responded to the
concerns in a proactive manner. Pre
dent Hunter Rawlings wrote a letter
NSF reaffirming Cornell's commitmen
to NAIC and to maintaining close cor]
tact between Cornell and NAIC manag
ment. There have been sever
discussions within NAIC and Corne

about ATM management, and | belieye,

that progress is being made in resolvi

the issues of concern to the committe

These are not simple ones, and any §

al one that makes sense to the NSF
the user community, as well as NAI
staff. Of course, NAIC and Cornell di
not make any objections to the many pc
itive statements made concerning NA
management!

There are also financial issues und

consideration for the new Cooperative,

Agreement, which revolve around pr
jected funding levels and the indirect cg
recovered by Cornell.
dits of NAIC and Cornell financia
records by representatives of the Insp

bftor General's Office, which get folde
into the picture. Atthe presenttime, N$Fations and dates of complition of th
has the ball, so to speak, in that they aréhree-year terms is given below.

working on their presentation to the Na-
tional Science Board. Since the Review
Panel did indicate their recommendatiorr John M. Dickey, Univ. of Minnesota

that Cornell continue to operate NAI

rﬁt/:van be optimistic that the details will

. . ’ and as there were no other candidates, |
and in particular strongly endorsed key » Darrel Emerson, NRAO, Tucson, ]

orked out and a new Cooperative

“agreement covers the perlod through

The present membership with affil
e

* Thomas Bania, Boston Univ., 1/99

1/2000

~

2000

ratory, 1/99

o

®September 30, 1999, and if a new agr 8-Timothy J. Kane, Pennsylvania State

Sment is not in place by that time, thefe
could be an extension. Itis also the case
' that the NSF may indicate their hope valgueI F. Larsen, Clemson Univ., 1/9

Univ., 1/2001

hfmonths we may have an idea of at le

dithis is almost certain to be in the conte
c of continuing what has been a produc-

sghan 20 years. NAIC staff along wit

There were 4

%rowdlng the funds requested in the C
"nell Proposal, but may be unable to

annual basis. So it may be some ti
before all the details are clear, but
ageems plausible that within about

cwhat is intended for FY2000. Howeve

ntive relationship extending over mor

siCornell personnel deserve credit for t
ogreat success of this enduring partn
t ship.

e_

ahUSAC and NAIC-VC Membership

I The annual meetings of the Arecibo U
ers and Scientific Advisory Committe
NGAUSAC) snd the NAIC Visiting Com-

‘cember 3, 1998.
and
C The AUSAC is a nationally base
d committee to advise the NAIC Directd
pson matters concerning the operation
Cthe Arecibo Observatory. Specifically

the AUSAC offers advice on how the O

€hreas of research, and on what new
strumentation would be appropriate. T
committee also encourages use of {
Sbbservatory by visiting scientists, ar
Uhelps develop plans for workshops a

meetings as appropriate.
2C-

D-
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Emittee (NAIC-VC) will take place at the

_ _ U&bservatory during November 30 - De-
cessful solution will have to be a gradu

servatory might provide the lead in new

r- F. Jay Lockman, NRAO, Green Ban
o 1/99

ite 1/2001
& Roger D. Norrod, NRAO, Green Ban

le James P. Sheerin, Eastern Michig
Xt Univ., 1/2001

e* Stephen E. Thorsett, Princeton Uniy.
h 1/2001

he The NAIC-VC, composed of ning
prdistinguished scientists appointed fro
institutions other than the NAIC or Co
nell University, reports to the preside
of Cornell University on the manageme
of the NAIC, its long-range plans, th
financial allocations of the NAIC, angl
the quality of its scientific program anfd
staff. The present membership with gf-
filiations and date of completion of ternjs
is as follows:

D O

* Herbert C. Carlson, Phillips Laboratg-
" ry, 1/99

re Jacqueline N. Hewitt, MIT, 1/2000

of srinivas Kulkarni, California Institute
of Technology, 1/2000

» Karl M. Menten, Max-Plank-Institut fu
in- Radioastronomie, 1/2001

N8 Patrick Palmer, Univ. of Chicago, 1/9

z- Raymond G. Raoble, National Center f

d Atmospheric Research, 1/2001

» Joseph E. Salah, Haystack Observgto-
ry, 1/2000

O
1

14
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 Philip R. Schwartz, Naval Researt
Laboratory, 1/99

« Jacqueline Van Gorkom, Columb
Univ., 1/2001

]
The 1998 Arecibo Summer Student
Program

JoAnn Eder

During the summer of 1998, eleven pe
ple from throughout the US and Puer

hturned. In the student evaluations of théo have new on-site housing soon so
program, all reported that the high pointhe students can stay at the Observat
of their summer experience was being
able to actually use the telescope. Th eie

. . or
nights were allocated to four observing

a We are happy that, once again,

mer Arecibo summer student,

that

II

ry.
a

projects which were designed to sh

at the Observatory. The students co
choose to participate in two or more
these projects. For each project, preli
oinary talks were given by the supervi
tdng scientist covering the scientific go

Rico participated in the Arecibo Sum-Of the project and the radio science &

mer Student program. Highlights of th
program included 1) the participation

the first Puerto Rican teacher-summ
student, 2) the participation in the cor
missioning of the telescope, and 3) b
ing on hand to make post-upgra
“firsts”, such as: first radar observatio
of the solar system, among the first
band spectra, and to use all of the rece
ers available for the first time to obser
a radio continuum source.

J?

ehind it (how the signal is processed

rfthe telescope, the front ends and thgalter and Tapasi Ghosh for their desi

epackends). The students helped to
nfine the project and select the samp
edid all of the observing and most of th
goreliminary data analysis. The resu
sof several of these observing projects w
| -be presented as posters at the winter A
sjyneeting in Austin, Texas. Two clas
g'oom science teachers from local scho
also took part in the student observi

Other high points included a one d

project. They took plots of “their” speg

Ytra back to their classrooms to share th ep’n

visit from the University of Puerto Rico excitement of discovery with their sty
(Rio Piedras campus) Chemistry REUjents.

program with a tour of the Visitor Cen- _
ter and an atmospheric science workshop The NSF Research Experience f
followed by a pool party and barbequeUndergraduates program sponsor

And all will remember swimming at €ight undergraduates and one teacheporth coast of Puerto Rico during Ja

night in the glowing bioluminescent bay Two other students were sponsored

on Vieques.

their own universities (Universidad Me
ropolitana and Univ. of Houston).

the scope of the radio astronomy doné)

Since the telescope upgrade is prac-

tically complete, the students of 1998 With the telescope coming on-lin
had the unique opportunity of taking partagain, scheduled observations have
in the commissioning of a state-of-the-creased the number of visiting scientist
artinstrument and of participating in thecoming to the Observatory. Informal
first spectacular results. Ingrid Daubarnteractions with the scientists were
assisted with all of the first successfuwonderful opportunity for the student
radar observations and their reductions)nfortunately, the on-site housin
David Kaplan helped to commission th
new pulsar detector, the AOFTM (th
Arecibo Observatory Fourier Transfor
Machine). Monique Aller characterize
the systematic gain variations as a fur
tion of the position of the Gregorian, ar
Dale Kocevski studied the RFI enviro
ment as seen by the Gregorian L-b

receiver.

e

5.

estudents, so we once again had to arr
mfor housing in the nearby communitie

wcwithin a fifteen minute drive of the Ob-
gservatory. Two of the Puerto Rican s

. tory. Living off-site still has its prob
After a hiatus of several summers, t

summer student observing project T

D
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a

dThe students shared four apartment#ons in the illumination of the primar

éstor Aponte, has joined the staff of t
bservatory as an atmospheric scie
Igost doctoral fellow.

f  Many people contributed to the su
cessful and happy summer experience
the 1998 summer students. All of th
Isadvisors shared their time and enthu
€asm with the students. In particular,
DMvould like to thank Mike Davis, Chris

pn
eyt the exciting summer student obserjv-
leing projects and John Harmon for allg-
€cating the precious telescope time. We

'fSare also grateful to the support staff Ed|th
illAlvarez, Eva Robles, Carmen Torres, ahd
ABarmen Segarra who helped with the sfu-

5-dent housing and colloquia.
pls

191998 Summer Student Projects

" Angel Alejandro-QuifioneJPR - Hu-

acao) assisted Sixto Gonzélez in a

“lyzing the electron densit
measurements made during the Coqyi Il

oicampaign. This was NASA soundi

efiocket campaign that was held on the

[

bary-April 1998 to study the ionospherg.
- As part of the campaign, electron dengi-
ty measurements were taken with bdth
the ionosonde and the incoherent scajter
radar (ISR). Angel used the ionosonfle

INgata to calibrate the electron density pfo-

file of the ionosphere that were measured
by the ISR.

Monique Aller(Wellesley) worked on
several projects during the summer.

e(VSQ's) was too full to be used by thHeMike Davis, Monique modeled the sy$-

gematic gain variations at 12-cm of the
hew Gregorian system, caused by varja-

reflector. Using 1387 data points sprepd
over 23 sources covering the full azimuth

-dents brought their cars and a staffO to 360 degrees) and zenith (0 to pO
nénember lent her car so the students hadegrees) ranges of the Arecibo telescope,
transportation to and from the Observashe found that gain varies as a functipn

of both zenith and azimuth angles frg

'8ems, however, and we hope to be ablel7% to 11%. For her second projegt,

she participated with Mike Davis, Chr
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fdpavid Kaplan(Cornell), supervised by added a great deal to our Summer S
a-Mike Davis, investigated the nature pfdent program.

Salter, and Tapasi Ghosh, in a search
high redshift hydrogen absorption in r

dio-loud quasars with both the 430 MH
line and Gregorian feeds. The data ar

ysis involved the development of vati-array at 1.4 GHz and 4.86 GHz extende
rethe spectra and provided source mpr:
eqthology for the sample. After analyz-
ing half of a sample of 79 radio sources

ous techniques for RFI excision. Mo
observations would be needed to det
HI absorption at these distances.

Yira Cordero-LebrorfUPR - Humacao
with Peter Hofner examined the ioniz¢
gas in the region of the Hourglass Nel
la in M8, in particular the ultracompa
HIl region G5.97-1.17. Physical paran

rived from high resolution VLA image
at several wavelengths between 6 cm

izextremely steep spectrum radio sou
aks. High resolution VLA images in

David found 10 unresolved sources, in
2l

\u\'/vhich are barely resolved into two u
resolved objects, separated by ~1",

—_

v

i ialter also advised on this project. Da
"Mso helped to commission the AOFT

0.7 cm. Yira calculated that the Lyman

continuum photon flux required to mai

tain the ionization of the ultracompactDale KocevskfUniv. of Michigan) with | put variables and can be used to preq
HIl region was consistent with it being Jo Ann Eder and Tapasi Ghosh studjetbnospheric behavior using the pad
ionized externally by the bright star Her-the RFI environment as seen by the GreWorld Day data base.

schel 36.

Ingrid Daubar (Cornell) assisted Mik
Nolan in a number of the first radar o

servations to be made with the Upgrad

ed Arecibo radar system. The targ
included two Near-Earth Asteroids,
comet, and Mercury. The observatio
demonstrated the potentials of the n
system and revealed properties of
targets as well. Ingrid also participat
in finding the lost artificial satellit
SOHO (see Planetary Radar Astrono
above).

Simon DeDedHarvard) with Pete
Hofner performed a search for hot m
lecular cores in the southern sky usi
data taken with the SEST telesco
Seventeen sources were observed in

eral rotational transitions of methyl cya-

nide (CHCN). Simon used the CLAS
data reduction program to reduce t

data. He then constructed rotation dja.

grams and derived estimates for t
CH,CN rotational temperatures and ¢
umn densities. From these, several ¢
didates for new hot core sources w
identified. Simon also took the lead
one of the Summer Student Observi
Projects to observe OH emission fro
star formation region. He is pursuing t
project this fall at Harvard.
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"one of the pulsar machines.

gorian L-band receiver. He analyzed t
drift scan data taken for a total of

R
ay
&fated, plotted and stored in control roo

hvbale also listed the worst offenders a
eir occupancy rate or the fraction

Ynformation will help observers to pla
their observational strategies. Dale a

for HI in newly identified low surface
drightness galaxies.

eMyriam LépedIntermedia Barahona i

ef(/iorovis) worked on various educatiof
al projects with José Alonso at the Are
bo Observatory Visitor and Educatid
%acility (AOVEF) and took partin all o
the Summer Student Talks as well as
Q)bserving projects. She helped put
the first Teachers’ Workshops to be pr
"Cented by Arecibo Observatory, devg
r%ped assessment tools for the teach
Nand the AOVEF to use, and develop
Yctivities (in Spanish) that the teache
Rould use in their classrooms to enhar
She learning experience of a visit to t
AOVEF. Her enthusiasm and curiosi

n
N

Cl
C

f

16

C-,.. P
_ Félix Mercado-CortégUniv. Metropol-

cluding 2 known pulsars, 13 double-
lobed objects ~15" across, 4 obje td!

for the ionized hvd -7 objects for which the 1.4 GHz obser-
eters for the lonized hydrogen were cfeilations do not reveal the size. Chris

id

5eBen OppenheimdiHarvard) with Mur-

nights between November and April a d
“spanning the entire frequency range ¢ v
ered by the receiver, 1360 - 1685 MHz
he RMS and Average per channel ove
he daily observing period were calcu-

ights during which the RFI frequencies
were present. It is hoped that this RF

s
observed in L-band as part of a searc

>

hArecibo Observatory in a blind Hl sear
o:‘?f the plane of the Galaxy. No image

D

2|
ef"
ed

=

ICg
ne

Ly

{']tana), supervised by Qihou Zhod,
earned how to develop a neural netwdqrk
for ionospheric data assimilation arnd
forecast. A large amount of ionosphelfic
data has been collected at the Arec&ao
Observatory over nearly forty years. The

eural network model that Félix deve
oped during the summer organizes

e

ngata according to local time, height, sga-

son, solar activity, and geomagnetic gdc-
tivity. Félix has succeeded in developing
he model with local time and height gs
the input variables. During the fall s¢-
'mester, Félix will continue to improv
the model so that it can accept more |n-
ict

ay Lewis, developed a data reducti
scheme to increase spectral line ser
tivity by reducing the noise in the ON
OFF reduction procedure for the L-ban
sing his procedure, he was able to
crease the signal-to-noise ratio by 41
en (with Ingrid) also took on the tas
f reducing all the OH maser-line da
from the OH/IR star summer stude
Pbserving project. They were able
produce simultaneous spectra in all fg
H maser line transitions (1612, 166
667, and 1720 MHz) of a sample
previously detected OH/IR stars to log
for changes in the flux ratios.

(0]
ur

Ol

Df
k

Celia Salmerén(Univ. of Houston)
worked with Carmen Pantoja (UPR) fo
get a picture of a spiral galaxy hiddgn
behind the gas and dust in the disk of the
Galaxy. The galaxy was first detectedj;t
h

Df
a galaxy could be seen on the Palomar
Sky Survey at the position of the H
ission but VLA images revealed TW
alaxies within the Arecibo beam. Cel
sed IRAF to reduce hundreds of K-ba
CD images taken at Palomar Obser
tory and finally produced beautiful pic
tures of two spiral galaxies.
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Comings and Goings

New Computer Department Staff
Arun Venkataraman

The Computer Department welcome
two half-time staff members, both wit
Ph.D.s in Lunar and Planetary Scieng

Mike Nolan

Mike continues at the Observatory ¢
a Research Associate with the Planet
Radar group, devoting half his effort
computing system support. He has
advantage of being already familiar wi
the Gregorian optics and pointing sy,
tem, and has developed models for of
mizing the performance of the tertiar
reflector. As a radar astronomer inte
ested primarily in asteroids he is con
mitted to extracting the utmost i
sensitivity and pointing accuracy fror
the upgraded S-band radar, besides
hancing the software computational ¢
pabilities of the data reduction syster
Mike’s experience with a variety of dat
reduction software packages and |
skills in programming, Unix system ag
ministration and general problem-sol
ing make him a valuable resource at t
Observatory.

Ellen Howell

Ellen joins the Observatory as a hal
time Software Specialist from the Un
versity of Puerto Rico, Mayaguez, whe
she was a Post-Doctoral Fellow in th
Department of Geology, specializing i

t}?evave and cryogenic equipment, and s

Jon Hagen
Edgar Castro

Jon Hagen, who for many yeares w
head of the Ithaca electronics supp
rdaboratory, came back to Arecibo in Se
h tember 1998. He is returning for his thi
estint with AO, the first of which was from

1972-79 as aresearch associate. He
Head of the Arecibo Electronics Depa
agnent from 1982-88. Jon is currently r
argponsible for design and construction
low-noise amplifiers, associated micr

time than what he was able to acco
o Dlish during the Ithaca winters.

prZimmo Departs
pEdgar Castro

d During Bob Zimmerman’s secon
spell at the Arecibo Observatory he co
Webuted significantly to our downstair
tIFILO system in addition to his main ro
-as Transmitter Engineer. He was i
ofolved with installing the present Arec

P&h providing the high-frequency capabi

Néstor hopes to get in more volleyball

n-

P-ho lonosonde, and also took a major rfle

hcial back-end signal processin
s-equipment. His vast experience in
tiareas of Arecibo engineering is an inva
yable asset. Welcome Jon!

"Néstor Aponte

ity for the RFI continuous monitorin

design prototype versions of a mul
"Craig Tepley channel continuum polarimeter and

We are pleased to welcome Nés ofadar blanker. The production units
n . both of these will add much to Arec

enA_ponte who joined the atmospheric s¢i-~ ; )
ences group in September of this y oP0's operations. Zimmo left on Octobg

Néstor is our most recent postdoctotaf 1© WOrk for Los Alamos in New Mex

N _ ] i
| research associate supported by Cor dfo- We wish him all the best.
iUniversity. He graduated from Cornelljs John Pappas retires

-

a

%Iectrical Engineering department undeDaniel Altschuler

_the tutelage of Don Farley, where hep the early days of the Arecibo Obsdr-

hdvorked with observations from the Ji-yatory, all-night parties used to occur
camarca Radio Observatory located negy not-so-secret location in Dominguit
Lima, Perl. He also worked with JAnThe organizer of that Friday night eve
Hagen as a teaching assistant and Withas jyst retired. John Pappas often §
f-Qihou Zhou as an REU Summer Stud¢nte would retire when the Gregorian u
-at Arecibo in 1992. At Cornell, Nést I grade was done. Now, after 34 years

ewas interested in applying new analysiseryice, our purchasing manager dec
&echniques to improve the estimates|of o begin a new phase in his life.

Nthe electron and ion temperatures of the

the monitoring and modelling of activ
volcanoes in the Lesser Antilles. S

takes responsibility for upkeep of thedoing so, he was able to accurately

guidance to staff and visitors on their useand the midnight temperature maximu ed purchasing manager in January 19
and interfacing to telescope data. Ellerat Arecibo, Néstor plans to study geo-a position which he held until his retire
will be the point of contact for visitors magnetic storms and ionospheric instament.

with questions on procedures for data febilities using the imminent dual-fee
duction and export. Her extensive ex-capability for the 430 MHz radar, as well
perience with telescopic and geologicas airglow instrumentation. These

data from many observatories makes
an ideal choice for this task. Along wit|
these duties, she plans to pursue her
search in planetary astronomy with i
dependent funding.
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i”system. During the past couple of yeafs,
UZimmo supervised two engineering cogpp
students from Germany who helped [to

e F-region ionosphere as observed by the John began at the Arecibo Obsery
eJicamarca incoherent scatter radar. | [#0ry as administrative assistant to t

Over these many years of servi
John has been a friend to many, and

biliti ide for hiah-ti | @accumulated experience will be sore
ep_a HIIES provide Tor ign-ime resoit” | isqay. Philosopher and gentlema
htion of the measurements, which |is

John often said that he survived ten d
reeeded to sort out the causes of per uEfervatory directors. We hope to see h
N-bations to the local electric field that r

“often at the Observatory and wish hi
sult from storms that penetrate

o)
. : . all the best.
Arecibo’s latitude. Also at our latitud

’

a-
e

dousiness manager John Burry on July 1

e
his
ly
n,
b-
m
m
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