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NATIONAL RADIO ASTRONOMY OBSERVATORY
Charlottesville, Virginia

Quarterly Report

April 1, 1973 = June 30, 1973

RESEARCH PROGRAMS
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. Tucker (NASA Inst.

140-foot Telescope

Scheduled observing

Scheduled maintenance and equipment changgs

Scheduled tests and calibration

Time lost due to:
power
weather
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equipment failure
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The following line programs were conducted during this quarter.

Observer

. Rutner (NASA Inst. for Space Studies)

Encrenaz (NASA Inst. for Space Studies)

for Space Studies)

. Chaisson (Smithsonian)

Lada (Harvard)

Snyder (Virginia)

Giguere (Virginia)

Clark (Virginia)

Johnson (National Bureau of Standards)
Lovas (National Bureau of Standards)
Buhl

Baker

. De Young
. Roberts

. Lockman (Massachusetts)

Program

Observations at 4830 MHz of H,CO
(formaldehyde) in Ori A, Ori B, and
cloud L134.

Study of the H11l0o recombination line
at 4874.157 MHz and HoCO (formaldehyde)
absorption line at 4830 MHz in Messier
17.

Search for the molecules NHZCHZCN
(aminoacetonitrile) at 4501.96 MHz,
OH CHyCN (hydroxylacetonitrile) at
4619.20 MHz, HNOj3 (nitric acid) at
5026.65 MHz, and interstellar vinyl
cyanide at 4572 MHz.

Observations of interstellar fila-
ments at the 18-cm line of OH and the
21-cm line of neutral hydrogen.

Attempt to detect 18-cm OH in ab-
sorption in Per A.

Observations of the 18-cm H1570 re-
combination line in Sgr A and MI101,
and the H197a recombination line in
Sgr A.



Observer
B. Turner

E. Chaisson (Smithsonian)
C. Lada (Harvard)

S. Gottesman (Florida)
A Seacord (Florida)

P. Baker

G. Knapp (Maryland)

F. Kerr (Maryland)
G. Knapp (Maryland)

F. Kerr (Maryland)
G. Knapp (Maryland)
A, Milman (Maryland)

F. Kerr (Maryland)
G. Knapp (Maryland)
P. Bowers (Maryland)

G. Knapp (Maryland)

R. Martin (MIT)
A. Barrett (MIT)

R. Brown

R. Brown
M. Roberts

Program

Survey of the galactic plane in all
four of the 18-cm lines of OH.

Measurements of (1) the 1684 MHz
H1570 and the 1651 MHz H158a re-
combination lines in Ori A and (2)
1667 MHz OH in absorption in all
known line sources.

Observations of the 1684 MHz H157a
recombination line in the interstellar
medium.

Observations of 1421 MHz high velocity
neutral hydrogen.

Search for 1421 MHz neutral hydrogen
in self-absorption in dense inter-
stellar dust clouds and for 1421 Miz
neutral hydrogen in NGC.4472.

Measurements of 1421 MHz neutral hy-
drogen column densities in directions
toward 31 globular clusters.

Search for 1421 MHz neutral hydrogen
emission from a possible extragalactic
dust cloud at about % = 0°, b = =3925.

Search for 2l1-cm neutral hydrogen
emission from six dwarf spheroidal
galaxies.

Search for 2l1-cm recombination lines
in dark clouds that have large
neutral hydrogen absorption features.

Observations of CH30H (methanol) at
2502.86 and 17,513.35 MH=z.

Study of the H and He recombination
lines at frequencies near 834 MHz to
verify observationally the predictions
of the Brocklehurst-Seaton theory of
radio recombination lines.

Search for absorption lines in quasi-
stellar objects over the frequency
range 750-1000 MHz.
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Observer

Zuckerman (Berkeley)
Ball (Harvard)
Smith (Harvard)

Gottlieb (Harvard)
Ball (Harvard)

E, Lilley (Harvard)
Radford (Harvard)
Smith (Harvard)

Rickard (Chicago)
Palmer (Chicago)
Morris (Chicago)
Snider (Chicago)

Lo (MIT)
Bechis (MIT)
Burke (MIT)

Heiles (Berkeley)
Gordon

Heiles (Berkeley)
Turner

Kerr (Maryland)
Bowers (Maryland)

Bowers (Maryland)

Gammon
Balick

The following pulsar observations were

Observer

Backer

Manchester (Massachusetts)

Program

Measurements of recombination lines
occurring near 840 MHz in Ori A and
Ori B.

Map CHBOH.(methyl alcohol) at 834
MHz in the galactic center and a sur-
vey of a few other sources in the
CH30H line.

Search for the following interstellar
molecules: (1) NH,CH,CN (amino-
acetonitrile) at 1350o§l MHAz, (2)
CH3CHyCN (propionitrile) at 1437.00
MHz, and (3) CHOCOON (glyoxylic acid)
at 1363.90 MHz.

Search for 1667 MHz OH emission in
compact radio sources. in Sharpless
HITI regions and related IR objects.

Measurements of 1667 MHz OH in dust
clouds.

A comparison of observations of 1665
and 1667 MHz OH with H and H,CO re-
sults in a region of Taurus.

Search at 1612 MHz outside the
galactic plane for objects. having
the characteristics of OH/IR stars.

Search at 1612, 1665, 1667 and 1720
MHz for OH emission from. RV Tauri
stars.

Observations to confirm the presence
of a 3-cm 850 recombination line of H
in Ori A by observing a 2-cm 76a re-
combination line.

conducted.

Program

Scintillation measurements. at 834 MHz
and 1667 MHz of the Vela pulsar.

Polarization and timing measurements
at 250-500 MHz of sources outside the
300-foot declination range.
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Observer

Rudnick (Princeton)
Wilkinson (Princeton)
Groth (Princeton)

Sanders
Backer

Backer
R. Fisher

Program

Search for pulsars and other sources
with short fluctuation time sgales
toward the galactic center in the fre-
quency range 250-500 MHz.

Deep pulsar search of the. galactic
center region at 760 MHz.

Observations to measure the instan-
taneous spectra of pulsars. and to in-
vestigate the stability of the
measured spectra using.the 140-foot
telescope at three different simul-
taneous frequencies between 250 and

500 MHz, with simultaneous observations
at the 85-1 and 85-3 telescoes at

2695 and 8085 MHz and at the 85-2
telescope at 1400 MHz.

The following continuum observations were conducted.

Observer

Kundu (Maryland)
Velusamy (Maryland)
Becker (Maryland)

Program

Observations of linear polarization
in supernova remnants at 10.65 GHz.

The following very long baseline observations were conducted.

Observer

Moran (Smithsonian)
Yen (Toronto, Canada)
Ball (Harvard)
Knowles (NRL)
Johnston (NRL)

Moran (Smithsonian)
Schwartz (NRL)
Knowles (NRL)

Yen (Toronto, Canada)

Niell (JPL)
Shaffer (Caltech)
Purcell (Caltech)
Clark

Kellermann

Program

Observations to study OH sources in
the 2mg/p, J = 5/2 transition of OH
at 6030 and 6035 MHz using the
Algonquin Park, Canada 150-foot tele-
scope and the NRAO 140-foot telescope.

Observations of strong OH sources. as-
sociated with IR stars at the 1667

MHz line of OH, using.the Algonquin Park,

Canada 150-foot and the NRAO 140-foot
telescopes.

Observations at. 2-cm.wavelength.to
investigate the small-scale.structure
and time variation.of. a.number of.
radio galaxies and quasars.and to
search for weak compact sources in.the
nuclei of extended .radio.galaxies.
and quasars using the Goldstone 210-
foot telescope, the NRAO 140-foot
telescope, and the Haystack 120-foot
telescope.



Observer Program
T. Clark (NASA, Greenbelt) Quasar patrol at 14.7 GHz using the
A. Whitney (MIT) NASA Goldstone 210-foot telescope,
J. Punsky (MIT) the Haystack 120-foot telescope, the
I. Shapiro (MIT) Onsala, Sweden 84-foot telescope, and
A. Niell (JPL) the NRAO 140-foot telescope.
D. Spitzmesser (JPL)
A. Rogers (Haystack)
L. Hutton (Maryland)
G. Marandino (Maryland)
D. Shaffer (Caltech) Observations of small diameter radio
M. Cohen (Caltech) sources at 2.8-cm using the Caltech
K. Kellermann OVRO 130-foot telescope and the NRAO
140-foot telescope.
A. Moffet (Caltech) Observations of compact radio sources
G. Purcell (Caltech) at 2.3 GHz using the MPIR Bonn, W.
R. Schilizzi (Caltech) Germany 100-meter telescope, the NASA
A. Niell (JPL) Goldstone 210-foot telescope, and the
J. Broderick (NAIC) NRAO 140-foot telescope.
E. Preuss (MPIR, W. Germany)
I. Pauliny-Toth (MPIR, W. Germany)
300-foot Telescope Hours
Scheduled observing 1359.75
Scheduled maintenance and equipment changes® 638.00
Scheduled test and calibration 173.50
Time lost due to: equipment failure 18.00
power 0.00
weather 1.00
interference 1.50

*Included in the scheduled maintenance and equipment changes hours. is the
300-foot painting, begun in June.

The following continuum programs were conducted during this quarter.

Observer Program
T. K. Menon (Tata Institute, India) Flux density measurements of sources

at 11 and 21 cm which had been measured
with the Ooty occultation telescope
in India at 327 MHz.

J. Kapitzky (Massachusetts) Monitor the flux density and polari-
W. Dent (Massachusetts) zation of variable radio sources at
ll-cm wavelength.
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Observer

Kesteven (Queens, Canada)
Bridle (Queens, Canada)

De Jong (School of the Ozarks)
Roberts
Wade

Velusamy (Maryland)
Kundu (Maryland)
Becker (Maryland)

Kundu (Maryland)

Bridle (Queens, Canada)
Fomalont

Erickson (Maryland)
R. Fisher

Program

Observations at 11 cm to investigate
the incidence of variable sources in
a complete sample and to study the
activity of variable sources in com—
parison with observations at other
frequencies.

Mapping of the continuum radiation
in large areas near a number of normal
galaxies at 11 cm.

Mapping at 834 MHz in the direction of
pulsars to search for possible super-
nova remants.

Polarization measurements of super-
nova. remnants at 2l1-cm wavelength.

Observations at 21 cm to compare the
flux density calibration of M. Davis'
deep survey and the Westerbork deep
survey and to produce improved data
on sources listed in the Ohio State
Catalog.

A 750-1000 MHz study of low-frequency
radio source variability, coordinated
with observations conducted at the
Clark Lake radio telescope.

The following line programs were conducted.

Observer

Crane (MIT)
Spencer (MIT)
Giuffrida (MIT)
Burke (MIT)

Brown

Roberts

Tully (Toronto, Canada)
R. Fisher

Program

Search at 400-500 MHz for 2l-cm red-
shifted neutral hydrogen absorption
in quasars.

Search at 750-1000 MHz for redshifted
21-cm neutral hydrogen absorption in
quasars.

Measurements of 1421 MHz neutral
hydrogen in dwarf galaxies.



R.

The following pulsar program was conducted.

Observer

Manchester (Massachusetts)

Interferometer

Scheduled observing

Scheduled maintenance and equipment changes

Scheduled tests and calibration

Time lost due to:
power
weather
interference

equipment failure

Program

Pulsar timing and polarization
measurements over the frequency
range 250-5000 MHz.

Hours

1660.50
132.00
391.50

55.00
0.00
1.25
0.00

Unless otherwise indicated, the following continuum observations were
conducted at 2695 and 8085 MHz.

Observer
Price (MIT)
Crane (MIT)
Kaftan-Kassim (SUNY, Albany)
Sistla (SUNY, Albany)
Becker (Maryland)
Kundu (Maryland)

Hjellming
Blankenship

Palmer (Jodrell Bank, England)

Wardle (Brandeis)
Altschuler (Brandeis)

Program

Survey of normal spiral galaxies
with diameters 2 to 3 arc minutes,
magnitude < 12.5.

Observations of planetary nebulae.

Measurements of the linear polari-
zation and small-scale structure
in supernova remnants.

Search for nonthermal radio emis-
sion from ultra-short period
binaries.

Observations of selected sources
with radio "cores" at 8085 MHz.

Continuation of measurements of the
flux density and polarization of
approximately 80 sources known or
expected to be variable.



Observer

P. Palmer (Chicago)
R. Brown

G. Assousa (Carnegie Institution of
Washington)

J. Warner (Carnegie Institution of
Washington)

B. Balick

B. Burke (MIT)

J. Spencer (MIT)
T. Giuffrida (MIT)
K. Kellermann

J. Spencer (MIT)
R. Hjellming

H

. Hvatum

D. Wills (Texas)
H. Palmer (Jodrell Bank, England)

M. Kundu (Maryland)
T. Velusamy (Maryland)

E. Seaquist (Toronto, Canada)

Program

Search for radio emission from re-
cent Type II supernovae.

Precise measurements of the positions
of radio sources lying near inter-
esting optical objects.

Observations of M81, M10l1l and M31.

Monitor 10 discrete radio sources
for variability.

Monitor Sco X-1 for wvariability.

Observations of the structure of
complete samples of quasistellar
sources having known redshifts.

Investigation of the structure-
redshift relationships in radio
galaxies.

Observations of the sun to (1) de-
tect and study spicules, (2) study
the fine structure of active re-
gions, and (3) investigate limb
brightening.

Observations of a group of 14 spiral
galaxies and 5 radio stars.

The following pulsar observations was conducted.

Observer

D. Backer
J. R. Fisher

Program

Simultaneous observations to measure
the instantaneous spectra of pulsars
and to investigate the stability of
measured spectra with the 85-1 and
85-3 telescopes, observing at 2695
and 8085 MHz. The 85-2 telescope ob-
served at 1400 MHz and the 140-foot



D. Backer, J. R. Fisher (continued)

Observer

Program

telescope observed three. frequencies

between 250-500 MHz.

36-foot Telescope Hours
Scheduled observing 1996.00
Scheduled maintenance and equipment changes 165.50
Scheduled tests-and calibration 23.00
Time lost due to: telescope and receiver failure 274.25
digital system failure 142,50
1.50
77.75
interference 0.00

During this quarter a new high-sensitivity spectral-line receiver covering
the carbon monexide line was successfully placed into operation. Further tests
and observations were made in the 200-300.GHz range, using a superheterodyne
crystal mixer-and a superheterodyne bolometer in the 230-GHz range, and a wide-
band germanium bolometer which has the highest continuum sensitivity of any yet
tested (approximately 4 flux units rms per hour).

Observer

Weaver (Berkeley)
Williams - (Berkeley)

Wilson (Aerospace Corp.)

Wilson (Aerospace Corp.)

Zuckerman (Berkeley)

Montgomery (Aerospace Corp.)

Gottlieb (Harvard)
Ball (Harvard)
E. Lilley (Harvard)

Gottlieb (Harvard)
Ball (Harvard)
E. Lilley (Harvard)

Gammon
Turner

Penzias (Bell Labs)
Wilson (Bell Labs)

Jefferts (Bell Labs)
Solomon (Minnesota)

Morris (Chicago)
Palmer (Chicago)
Rickard (Chicago)
Turner

Zuckerman (Berkeley)

Program

Study of galactic spiral structure
and dark clouds in the carbon monoxide .
line (115 GHz).

Search for isotopes of CO; HNCO,
CHy09, and other molecules (108-116
GHz) .

Study of sulfur monoxide (SO) (36
and 99 GHz).

Study of methyl alcohol in various
sources and search for its isotopes
(48 GHz).

Study of excitation of simple axially
symmetric molecules (33=50.GHz).

Study of interstellar DCN in the
galactic center and dark clouds (80
GHz) .

Study of cyanoacetylene, carbon mono-
sulfide, and their isotopes in dust
clouds and IR sources (33-50 GHz).



Observer

A. Barrett (MIT)
R. Martin (MIT)

K. Bechis (MIT)
A. Barrett (MIT)

B. Ulich

Gordon

Burton

Bania (Virginia)

J. Lockman (U. Massachusetts)

° .

HHW R

. Rather
Lena (Laborateire de Physique

Stellaire et Planetaire,. Verrieres,

France)

N. Coron (Laboratorie de Physique
Stellaire et Planetaire, Verrieres,
France)

A. Dambier (Laboratoire de Physique
Stellaire et Planetaire, Verrieres,
France)

J. LeBlanc (Laboratoire de Physique

Stellaire et Planetaire, Verrieres,

France)

g G

P. Baker

P. Baker
T. Cram

R. Sanders
G. Wrixon (Bell Labs)

M. Gordon

T. Bania (Virginia)

B. Burton

F. J. Lockman (Massachusetts)

=

Dent (Massachusetts)
R. Hobbs (NASA-Greenbelt)
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Program.

Observations of CO and its isotopes
in the direction of X-ray sources
(115 GHz).

Investigation of CO and HCN from
late-type variable stars. (88 and 115
GHz).

Measurement of zenith opacity and its.
frequency. dependence at.108-116 GHz.

Investigation of saturation and clump-
iness in the galaetic distribution of
carbon monoxide (115 GHz).

Evaluation of a germanium bolometer,
and observations of planetary, galac-
tic and extragalactic sources (200-
300 GHz).

Search for carbon monoxide in inter-
stellar neutral hydrogen filaments
(115 GHz).

Search for carbon monoxide.in high
velocity gas clouds (115.GHz).

Examination of mass distribution in
the galactic center through rotational
velocities in the carbon. monoxide

line (115vGHz).

Survey of galactic structure with
carbon monoxide lines (112-115 GHz)

Flux density measurements of variable
extragalactic radio sources (31 and
85 GHz continuum).



11

Observer Program
G. Wrixon (Bell Labs) Search for carbon monoxide and fine
M. Schneider (Bell Labs) structure in positronium (203 and
231 GHz).

ELECTRONICS DIVISION--EQUIPMENT DEVELOPMENT

During the past-quarter the manpower assignments within the Electronics
Division have been divided among.the following programs:

15 GHz cooled receiver 47
0.5-1 GHz receiver 10%
45-foot telescope equipment 10%
VLBL 6%
Interference protection 37
Antenna development 5%
256-channel multifilter receiver 1%
Visitor support and routine maintenance 247
Improved LO system 5%
7.8 GHz cooled (Rice) receiver 47
Cooled mixer receiver 107
85-GHz Cassegrain receiver 6%
140-foot Cassegrain receiver 6%

The 750-1000 MHz receiver has been completed and has been used on the 140-
foot and 300-foot telescopes. A 108-116 GHz mixer receiver for the 36-foot tele-.
scope has also been completed this quarter.

Work is continuing on new 256-channel line back-ends for the 36-foot tele-
scope; .the 1-MHz bandwidth unit is complete except for delivery of one component
and the 0.25 MHz unit - is under construction. A new 256-channel integrator and
multiplexer has also been constructed.

Contract work on a 18-21 cm parametric up-converter and a new ll-cm cryo-
genically coocled paramp receiver are continuing on schedule. A new multi-
frequency Cassegrain. receiver for the 140-foot telescope and an 85-GHz continuum
receiver for the 36-foot telescope are alsoc under construction.

COMPUTER DIVISION

IBM 360/50 Central Computer. The six 2400 series tape drives have been
replaced by seven 3420 series drives. The new drives operate at higher tape
speeds. The change should be transparent to the user, requiring no software
modifications.

Computer Procurements. Computer hardware for the 140-foot special processor
and the system for the development laboratory has arrived. Programming develop-
ment is in progress.
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ENGINEERING DIVISION

Major emphasis by the Engineering Division has been directed toward the
following projects:

45-foot Transportable Antenna. Assistance in final checkouts and adjust-
ments and the move to Spencer's Ridge.

140-foot Antenna. Design of and assistance in ordering of materials for
the vertex building to be used with the Cassegrain system. Study of and establish-
ing of criteria for the design and procurement of a new Sterling mount. Analysis
of air-conditioning requirements for the vertex room.

300-foot Antenna. Assistance in the awarding of a contract for painting
the structure and field supervision of the painting.as it proceeds.

Paint Shop-Green Bank. Supervision of construction contractor and. assist-
ance to our mechanics in the ordering and installation of mechanical equipment.

Indoor-Outdoor Test Facility-Green Bank. Supervision of construction con-
tractor and assistance to our mechanics in the ordering and installation.of
mechanical equipment.

36-foot Antenna. Design of and assistance in the ordering of material for
overhead door repairs and modifications. Assistance in awarding of a contract
for a new dome covering. Preparation of specifications for and assistance in
ordering a new stand-by diesel driver generator.

PORTABLE 45-FOOT TELESCOPE

A portable 45-foot azimuth-elevation telescope has been acquired for use
with the three-element interferometer, and it has now been evaluated at the
main site in Green Bank. Built by Electronic Space Systems Corporation, it has
an rms surface accuracy of 0.03 inch and a measured aperture efficiency of 40
percent at 8085 MHz. The prime focus box is equipped with radiometers at 2695
and 8085 MHz, with system temperatures of 100° K and 110° K, respectively. The
telescope can be operated as a single dish, but most of the time it will be
driven by the interferometer computer, which communicates with the remote tele-
scope by means of a microwave link. The link is also used to transmit a locked
local oscillator signal, and to return two 30 MHz IF signals. The output of
the four-element array is given by 24 correlators.

At the end of June 1973, the antenna was moved to the Huntersville site,
which gives a baseline of approximately 100 wavelengths at 8085 MHz. The
first observing program will be undertaken late in July.

VERY LARGE ARRAY

Land Acquisition. The U.S. Corps of Engineers has completed the neces-
sary appraisal work and will file condemnation papers on the central site dur-
ing August. All acquisition work is on schedule.
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Design Activities

Electronics. Tests of the 60-mm waveguide are proceeding at Green Bank
with good results. Special attention is being directed to developing specifi-
cations for antenna couplings, rotary joints, etc. The prototype cooled mixer
has achieved a 200° K system temperature.

A contract has been negotiated with the Bechtel Corporation covering
waveguide installation engineering.

Computer. The RFP for the continuum computer has been completed and is
ready to be sent out for quotations.

Transporter. The technical specifications are completed and the RFP
will be completed in July.

Mapping. The .maps.of the site are now available and the monumentation
of the wye is. proceeding.

VLA Antenna Procurement. Detailed technical and business discussions
have been held with all five proposers and all necessary supplemental data
received.

A call for "Best and Final" prices has been sent out, with proposals
due July 25, 1973.

Engineer—-Architect. Contract has been negotiated within our budget
and the E/A began work on June 18, 1973.

SUMMER STUDENT PROGRAM

From approximately 100 applications, fifteen students were chosen to
participate in .our 1973 summer student program. .Applications were received
from more. than 50 different colleges. and. universities. Three students are
based in Green Bank and twelve in Charlottesville. These students will spend
at least eleven.weeks.at the Observatory as.research.assistants to the
scientific staff and.in the.electronics.division.

A lecture series, 31 in total, will be given by the staff on various .
topics in radio. astronomy and instrumentation. The. students are also en-
couraged to attend the regular NRAO colloquia and seminars. These students
will assist. in our public education. program in Green Bank as tour.guides
for.the. tourists who visit the NRAO at a rate of more than 1200.per .week.

Since 1959, when the program began with ten students, a total of 369
students have participated in the summer student program. Several students
have returned as Ph.D. thesis students, while others have later joined our
staff as. full-time employees.

Following is a list of the 1973 students, their academic year just com-
pleted, their college and their hometown.



Name Year
Jon E. Ahlquist U-3
Tom Bania G-2
Paul Barker G-1
Thomas Chester U-3
Carol Day U-4
Edward Delp U-
Jesus Gonzalez G
Steven Hawley U-4
Rosemary Kennett G-1
Charles King U-3
Teddy Leonard U-3
Roger Malina G-1
David Mosley G-1
Robert Pariseau U-3
Judith Rubin U-3
PERSONNEL

Appointments

Jerome A. Hudson

Terminations

Donald K. Poillon
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Affiliation

U. Northern Iowa

U. Virginia

U. Colorado

Kansas U.

Indiana U.

U. Cincinnati
Observatoire de Paris
U. Kansas

Cambridge, England
Harvard

North Carolina State
U. California, Berkeley
U. Arizona

Princeton

Radcliffe

Scientific Programmer
Analyst T

Business Officer

At

: A7
Hometown

De Moines, Iowa
Paterson, New Jersey
Leeds, England
Lawrence, Kansas
Bedford, Indiana
Cincinnati, Ohio
Madrid, Spain.
Salina, Kansas
Sutton, England
Wilton, Connecticut
Wilcome, .North Carolina
Paris,.France
Tucson, Arizona
Laurel, Maryland
Washington, D. C.

May 1, 1973

April 30, 1973



OBSERVATORY COLLOQUIA
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APPENDIX A

Twenty-six colloquia were given at the NRAO by outside speakers during the

past. fiscal year.

The colloquium.program is outlined below.

These speakers

generally talk on topics of current interest in.radio astronomy and allied fields.
While the Astronomy Department of the University of Virginia has its own col-
loquium series, these series are announced jointly, and are well attended by our

staff, university physicists and astronomers and by students.

Name Institution Date
L. Biermann Max-Planck-Institut fiir Radioastronomie June 13, 1972
J. G. Hills University of Michigan July 25, 1972
H. N. Ross University of Toronto Aug. 14, 1972
D. Wills University of Texas Sept. 14, 1972
P. C. van der Kruit Leiden Observatory Sept.. 28, 1972
G. H. Burbidge University of California, San Diego Oct. 17, 1972
J. Ables CSIRO, Australia Nov. 10, 1972
B. J. Bok University of Arizona Nov. 16, 1972
Y. U. Parijski]j Pulkovo -Observatory Dec. 7, 1972
L. Chow University. of Toronto Dec. 13, 1972
R. Ekers University of Groningen Dec. 14, 1972
B. F. Burke Massachusetts Inst. of Technology Jan. 4, .1973
P. Encrenaz Meudon Observatory and.NASA Institute Jan. 8, 1973
for Space Studies

K. W. Weiler University of Groningen Jan. 18, 1973
H. Zirin Hale Observatories Feb. 15, 1973
D. R. Johnson National Bureau of Standards March 1, 1973
H. Friedman Naval Research Laboratory March 14, 1973
J. P. Ostriker Princeton University .Observatory March 30, 1973
W. T. Sullivan University of Groningen April 4, 1973
J. C. Brandt NASA April 12, 1973
I. Iben University of Illinois April 26, 1973
J. Lyon Princeton University Observatory May 10, 1973
F. 0. Clark University of Virginia May 17, 1973
R. L. Harten Sterrewacht Leiden May 21, 1973
S. E. Strom Kitt Peak National Observatory May 25, 1973
E. Blum Observatoire de Paris, France June 5, 1973
M. Langseth Columbia University June 7, 1973
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Appendix B
A list of Observatory reprints issued since June 30, 1972.
No. Title Author Reference
Series A
243 Counts of Intense Extragalactic A. H. Bridle, Nature-Phys. Sci.,
Radio Sources at 1400 MHz M. M. Davis, 235, 123, 1972
E. B. Fomalont,
J. Lequeux
244 Characteristics of OH Emission W. J. Wilson Astron. & Astrophys.,
from Infrared Stars A. H. Barrett 17, 385, 1972
245  Neutral Hydrogen Self-Absorption K. W. Riegel Astron. & Astrophys.,

in a Large Region Toward the R.
Galactic Center

246 The Distribution of Linear Po- G.
larization in Cassiopeia A at A.
Wavelengths of 9.8 and 11.1 cm

247 Radio Variations of B Persei R.
and B Lyrae C.
E.

248 Classification of New OH Sources D.

249 Intercontinental Radio Astronomy K.

250 High~Resolution Observations of G.
High-Velocity Neutral Hydrogen T.
Clouds R.

251 The Ejection of Massive Objects W.
from Galactic Nuclei: Inter- D.
actions Between the Massive
Object and the Galactic Gas

252 Distance Estimates for Two A.
Thermal Galactic Radio Sources

253 The Confusion Error on the Flux W.
Estimate of a Point Source

M. Crutcher

. Downs
. Thompson

o

M. Hjellming
M. Wade
Webster

F. Dickinson

. E. Turner

I. Kellermann

L. Verschuur
Cram
Giovanelli

C. Saslaw
S. De Young

H. Bridle

M.J.L. Kesteven

R. Burns

18, 55, 1972.

Astron. J., 77, 120,

1972

Nature-Phys. Sci.,

236, 43, 1972

Astrophys. Lett.,
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