The Ninetieth Annual Scientific

Meeting of the A.S.P.:
Quasars and Active Galaxies

Editor’s Note: Below, Dr. Tenn,
one of the hosts for the A.S.P.’s
90th annual meeting, reports on
the symposium on quasars and
active galaxies around which the
meeting was organized. Readers
who are not familiar with the
current controversy which sur-
rounds these objects may want to
consult the following three Mer-
cury articles: ‘‘Quasi-Stellar
Objects”” by H. Smith (Mar/Apr
1978), “‘Exploding Galaxies and
Supermassive Black Holes’” by
W. Kaufmann (Sep/Oct 78), and
especially ‘“‘Cosmic Distances
angi QSO’s”’ by J. Tenn (Jul/Aug
79).

Quasars and active galaxies domi-
nated the discussion at the Society’s
90th annual meeting (held June 26-
30, 1979, at Sonoma State University)
but there was much more: Jupiter and
its satellites, wine and cheese tasting,
a 3-D film of Mars, and the presenta-
tion of the Catherine Wolfe Bruce gold
medal to William A. Fowler.

There were 20 invited lectures, two
award lectures, and 32 contributed
papers featuring work in radio,
infrared, optical, ultraviolet, and x-ray
astronomy, as well as astronomical
theory and nuclear physics. There
were accounts of quasars in and near
galaxies, and of material coming out
of, and falling into, galactic nuclei.

The meeting featured something for
every category of A.S.P. member: the
professional astronomer, the amateur,
the armchair astronomer, and the
teacher. Some events, such as Halton
C. Arp’s public lecture on active
galaxies, David Morrison’s profusely
illustrated account of the Jovian
system, and Ken Jones and Elliott
Leventhal’s 3-D film of the surface of
Mars undoubtedly appealed to all.

Astronomers Joe Tenn and Gordon Spear of
Sonoma State University were hosts for the
Meeting. (Photo by A. Fraknoi)

The Symposium

The scientific portion of the meet-
ing began with a symposium on
‘“Active Galaxies and Quasars’’
organized by Halton C. Arp, Joe S.
Miller, and Holland Ford. The sym-
posium consisted of eighteen invited
papers. After one and one-half days of
these, everyone was convinced of the
existence of both active galaxies and
active astronomers. However, the
connection between active galaxies
and quasars remained a matter of con-
troversy.

The symposium opened with Alan
Stockton (Univ. of Hawaii) announc-
ing, ‘‘I am going to try to persuade you
that there is a good chance that vir-
tually all quasi-stellar objects are
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associated with small groups of galax-
ies.”

Stockton reported that he now has
14 galaxies in the fields of 9 quasars
having essentially the same redshifts.
[See Dr. Tenn’s article ‘‘Cosmic Dis-
tances and QSO’s’” in our previous
issue — Ed.] Stockton emphasized
that he has made a systematic survey of
the fields around a complete sample of
quasars in a certain range of mag-
nitudes, redshifts, and declinations.!
The magnitudes and redshifts were
chosen so that luminous galaxies at
the assumed redshift distances of the
quasars would be bright enough to
have measurable spectra. He pointed
out that if the Local Group were
observed from a distance correspond-
ing to a redshift of .15 to .45, only the
Andromeda galaxy, our galaxy, and
possibly M33 could be detected. It is
unlikely that an observer from such a
distance would be able to discern that
our galaxy is a member of a group.
Thus, only those groups which are
both rich and compact should be
detectable by his method. Yet he
found groups around 9 quasars out of
the 27 in the survey. Ten quasars had
no galaxies within 45 seconds of arc on
the red Palomar Sky Survey, and eight
had galaxies in their fields whose
redshifts differed from those of the
quasars.

Stockton believes that if his survey
could be extended sufficiently, all
QSO’s might be found to be in small
groups of galaxies.

Stockton did find a possibly disturb-
ing difference between quasars with
steep radio spectra and those whose

1. Magnitudes are units used by astronomers to
measure the brightness of cosmic objects; the
smaller the magnitude, the brighter the object
looks to us. Redshifts are changes in the color
of light toward longer wavelengths. Declination
(together with right ascension) forms a coordi-
nate system which astronomers use to define
the position of objects in the sky. — Ed.



Symposium organizer and A.S.P. vice-presi-
dent Halton C. Arp gave the 1979 public lec-
ture of the Society at the Sonoma meeting.

radio fluxes are relatively flat when
plotted versus frequency. (Setti and
Woltjer showed a few years ago that
QSO’s with steep radio spectra are
more likely to obey the Hubble Law
than those with flat spectra or no radio
emissions.) The quasars with steep
radio spectra were much more likely
to have associated galaxies than those
with flat spectra.

This could imply the existence of
two kinds of quasi-stellar objects, one
with steep spectra, at the cosmological
distances, and the other possibly
possessing anomalous redshifts.
Stockton doesn’t think so. He quoted
Einstein, ‘‘God is subtle, but he is not
malicious,”” and then stated that, to
him, the existence of two kinds of
QSO’s would be clear evidence of
malice.

After presenting further evidence,
Stockton issued the provocative
challenge, ‘‘You give me a quasi-stel-
lar object that is observationally tracta-
ble, and I'll find a galaxy near it with
the same redshift.”’

He concluded with some criticisms
of Arp’s work (which was presented at
an earlier conference). Stockton ques-
tioned Arp’s method of calculating

probabilities by asking how many
fields Arp has inspected — all those he
has examined on Sky Survey plates, or
only those selected for detailed
investigation because of blue objects
found nearby on these plates?

The next speaker was Joe S. Miller
(Lick Observatory), who discussed
the evidence that quasars are located
in galaxies. He pointed out that it is
widely assumed that this is the case
(1) because of the continuity of pro-
perties from quasars to Seyfert galax-
ies to N galaxies to galaxies, and
because BL Lacertae objects, believed
to be similar to QSQO’s, have definitely
been shown to be in galaxies; (2)
because QSO’s appear to have com-
mon elemental abundances (the
heavy elements whose lines appear in
their spectra were presumably
manufactured in stars); and (3)
because most QSO’s seem to ‘‘hang
around’’ with galaxies.

What is the direct evidence?
Attempts have been made to find
“fuzz’’ around QSO’s and some suc-
cesses have been reported.
Spectroscopic examination, however,
showed that the fuzz does not consist
of starlight.

Miller, working with Howard
French and Steve Hawley, has been
observing the spectra of QSO’s and N-
systems, following the methods they
developed for examining BL Lac
objects. They had found that all BL
Lac objects up to redshift 0.07 are in
giant elliptical galaxies. They further

Joe Miller of the Lick Observatory.

believe those with higher redshifts are
probably similarly located, but the dim
galaxies are not detectable. Also, the
double radio sources characteristic of
many radio galaxies are always associ-
ated with giant ellipticals. In the hope
that QSQO’s also behave this way, they
are seeking a spectrum dominated by
late-type stars around these compact
objects.

Alan Stockton of the University of Hawaii
was the first invited speaker at the sym-
posium.

In a long, careful program of obser-
vations with the 3-meter Shane
telescope of the Lick Observatory,
Miller and his colleagues searched for
the underlying spectra of elliptical
galaxies in the spectra of BL Lac
objects, N galaxies, and QSO’s.

All but two of the nine N galaxies
for which they have good data show
surrounding galaxies. In each case,
these are giant ellipticals, but not giant
ellipticals of the first rank. They find
the galaxies to be less luminous than
had been previously reported by Allan
Sandage.

They failed to detect any galaxies
around the QSO’s, despite better data
than was used to detect galaxies
around some of the N systems. If
there are galaxies surrounding
quasars, ‘‘They are certainly not first
rank giant ellipticals. They’re certainly
not even luminous galaxies within a
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