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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 
and 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 

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.1 

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. 
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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 QSO'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 r e p o r t e d . 
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 

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 QSO'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. 

Joe Miller of the Lick Observatory. 

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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magnitude of first rank giant ellipti­
cals. They may be lower luminosity 
ellipticals or they may not even be 
ellipticals at all." If they were spirals, 
for example, the spectral features 
sought by Miller would not be present, 
and the QSO emission lines would 
hide their absorption features. 

Miller concluded, "So we really 
can't answer the question, 'What kind 
of galaxies are they in?' leaving aside 
the even more fundamental question, 
'Are they in galaxies?' but at least we 
can say they are not in very luminous 
. . . giant ellipticals." The similarities 
between the double radio sources as­
sociated with quasars and with radio 
galaxies still lead Miller to believe that 
quasars are in giant elliptical galaxies, 
but this cannot be shown with cur­
rently available equipment. Perhaps 
the space telescope will make it possi­
ble to detect these galaxies. 

E. Margaret Burbidge (Univ. of 
Calif., San Diego) spoke on recent 
"high resolution" observations of 
absorption spectra of QSO's and 
related 21-cm observations. She 
pointed out that "high resolution" 
should be in quotation marks because 
the resolution she obtains with 18th 
and 19th magnitude quasars would be 
called low resolution by those who 
observe much brighter objects such as 
stars. 

Absorption lines are seen in 60 to 
120 QSO's2 and sometimes there are 
absorption lines at several different 
redshifts. When, as is usually the case, 
the absorption redshift is lower than 
the emission one, the spectrum can be 
interpreted in terms of ejection of 
material from the QSO towards the 
observer or absorption by material be­
tween the observer and the QSO. If 
the former is correct, ejection 
velocities of one-tenth to one-half the 
speed of light are required; if the latter 
theory is correct, some galaxies must 
have enormous halos, several 
hundred kiloparsecs3 in size, to pro­
vide enough material to do the absorb­
ing. 

However, she remarked, "As an 
observational person, I never like to 
throw away an observation because 
the theorists can't explain it." She 
presented a variety of quasar spectra 
and discussed the interpretation of 
some as evidence for "cloudlets" 
absorbing the Lyman alpha line of 
hydrogen. Presumably such cloudlets 
surround the quasi-stellar objects. 
Weymann, et al have deduced the 

Dr. Margaret Burbidge chats with Dr. and 
Mrs. Gerard de Vaucouleurs during a break 
in the sessions. 

existence of three separate sources for 
the hydrogen absorption: a cluster of 
clouds, perhaps protogalaxies, sur­
rounding the QSO; a long tail of 
material ejected from the QSO; and an 
intervening cluster to account for the 
largest velocities (with respect to the 
QSO). 

Halton C. Arp (Hale Observatories) 
presented a number of new observa­
tional results, although he reminded 
the audience that he has been finding 
associations between high redshift 
quasars and low redshift galaxies since 
1966. In recent years he has found that 
disturbed galaxies are often compan­
ions to large spirals. For example, 
M82 is a companion to M81. He is 
now concentrating on these disturbed 
galaxies and their environs, where he 
finds an extraordinary number of 
quasars. He presented a table of 43 
quasars associated with 30 different 
galaxies. Twenty-one of these, he 
said, have probabilities of less than 
0.01 of being found where they are if 
quasars are distributed uniformly 
about the sky. (For these calculations, 
he assumes the largest proposed back­
ground of 10 quasars per square 
degree brighter than or equal to 20th 
magnitude.) 

There are 150 galaxies in the 
Shapley-Ames catalog which are can­

didates for his search. Fifty of these 
have companion galaxies. To date he 
has looked at seven and has found 
quasars near all seven. The 
improbability of this is stated to be 
10"14. Even if the other 43 turn out 
negative, he will have a correlation 
whose probability he estimated to be 
one chance in a million if the objects 
are not related. 

Following a suggestion made at the 
N i n t h Texas Sympos ium on 
Relativistic Astrophysics, held at 
Munich last December, Arp used the 
Hale 5-meter telescope to search for 
additional companion galaxies. Some 
galaxies have several disturbed com­
panions — NGC 2859 has four, for 
example. Nearby, he found four high 
redshift compact objects, at least three 
of them quasars. 

Perhaps the most surprising results 
Arp presented were the strange cases 
of pairs of quasars aligned across 
galaxies, one on each side. In some 
cases, the redshifts of the quasars, 
interpreted as Doppler shifts, yield 
similar but opposite velocities with 
respect to the central galaxy, as if they 
had been ejected in opposite directions 
from the galaxy. There is also a small 
residual redshift, which Arp believes 
to be intrinsic. 

In at least three cases, there are 
pairs of quasars with almost exactly 
the same redshifts, aligned on 
opposite sides of a galaxy. 

Arp also discussed the survey of the 
southern hemisphere which Osmer 
and Smith have made with the Curtis 
Schmidt telescope. The survey is com­
plete for a certain strip of sky. The 
highest redshift quasars are found to 
be associated with the brightest and 
nearest galaxies. This is the opposite 
of what is to be expected if quasars 
obey the Hubble law. 

Arp concludes that quasars are cor­
related in space on a scale which is 
consistent only with their being much 
nearer than the cosmological 
interpretation of their redshifts would 
indicate. In some cases they are corre­
lated in redshift as well. These conclu­
sions, of course, are the opposite of 
Stockton's. 

2. A technical review of this subject by Perry, 
Burbidge and Burbidge appeared in the Publica­
tions of.the A.S.P. Vol. 90, p. 337 (1978). 

3. A kiloparsec is 3.260 light years. A 
megaparsec is a thousand kiloparsecs. — Ed. 
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