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studies will be directed toward new knowledge in "contincn 
cohesiveness," or the mechanicall y-di!ficult theories of con
tinental drift. Shifting of magnetic poles in various geological 
times may be confirmed by critical measurements in polar 
areas, and on two continents, North America and Europe. 
Prof. Anton L. Hales heads Geosciences; investigators in rock 
magnetism are Associate Prof. John W. Graham and Assistant 
Prof. Charles E. Helsley. 

GRAVITATIONAL COLLAPSE. Nine quasi-stellar objects, 
four of them identified for the first time at the Symposium on 
Gravitational Collapse, were central items of a powerful 
international meeting held December 16, 17 and 18, 1963. 
The Southwest Center for Advanced Studies, with co-operation 
of The University of Texas and Yeshiva University, New 
York, was host to cosmologists, astrophysicists, relativists and 
astronomers of the western world. The Quasi-Stellars puzzle 
is described in this issue. Prof. lvor Robinson, head of 
Mathematical Physics Division, was the SC AS organizer. 

COMPUTER LABORATORY. Second major laboratory, for 
Computer Sciences, of the Southwest Center for Advanced 
Studies was announced in October, 1963. With interests in 
mathematical sciences, probability, and stochastic processes, 
the new laboratory is complementary to that first-formed, for 
Earth and Planetary Sciences . A regional study committee, to 
be brought together by Director Carl F. Kossack, will explore 
fields of computer employment in Southwestern research. The 
study will be made in co-operation with universities and 
industry. 

MOLECULAR GENETICS. Plans for the first division of the 
Laboratory of Molecular Sciences will result from a Molecular 
Genetics Conference held February 24 and 25. The proposed 
division will include 10 faculty members, and about twice 
that number of permanent professional staff. The Molecular 
Genetics Division will be in operation late' in 1964. Other 
divisions of the laboratory will be Biochemistry and Physical 
Chemistry of Nucleic Acids and Proteins. Thirty-one leaders 
in the field attended the February meeting here. 

RESEARCH TESTIMONY. "Research will put us in the fore
front of science" said President Berkner in invited testimony 
before Congress. Thel GRCSW president appeared before the 
House Select COmmi jtee , chaired by the Horr. Carl Elliott of 
Alabama, November 21, 1963. President Berkner also told 
the committee that the present $1 billion annual expenditure 
for true research needs to be doubled within the decade. 
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INTER-UNIVERSITY COUNCIL. Five universities in Dal
las-Fort Worth-Denton have formed an Inter-University Coun
cil, by which the combined resources of all schools are made 
available to a graduate student enrolled at anyone. Programs 
underway include daily inter-library loans; master indexing 
of libraries, and the creation of a joint faculty council. Studies 
are planned on dosed-circuit TV connections, and common 
computer facilities. Members of the Council are Southwestern 
Medical School and Southern Methodist University, in Dallas; 
North Texas State and Texas Woman's Universities at Denton, 
and Texas Christian University at Fort Worth. Council chair
man is President John A. Guinn of Texas Woman's University. 
The Graduate Research Center of the Southwest is acting in 
association with the Council, reports Staff Vice President B. 
D. Godbold. 

GOVERNMENT ROLE. The role of government education 
will be discussed March 20 and 21 at the Eighth Annual Yale 
Regional Seminar in Dallas. The Graduate Research Center 
of the Southwest is assisting Yale alumni of the region in 
bringing the seminar to the Southwest for the first time. 
Speakers during the two-day program will be headed by 
Kingman Brewster, Jr., who will be inaugurated as Yale's 
17th president in April. President Berkner of GRCSW will 
join Yale faculty members on the discussion panel. The meet
ing here will complement President Berkner's appearances at 
Yale as the Trumbull Lecturer, February 10 through 14, on the 
subjects of advance education and research. 
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QSS 
"The Puzzle of the Quasi-Stellars" became a widely-published 
mystery story at the Southwest Center for Advanced Studies 
in December, 1963. It did not, however, involve any crime. 
Neither was it solved, in the sense of answering all questions 
about nine massive centers of energy at the fringes of the 
visible universe. But more than 300 respected scientists 
went home, to Europe, Asia, Australia and North America, 
with new thoughts about the forces of the universe and funda
mental physics. 0 The effects of the John F. Kennedy Sym
posium on Gravitlltional Collapse are largely to be seen in 
the future. As Cosmologist Fred Hoyle of Cambridge Uni
versity said: "It's just as if astronomers were looking at the 
stars for the first time. We don't know where the work will 
lead. It could lead to a pretty exciting chapter in physics." 

What in the universe is a Quasi-Stellar Radio Source? The 
"QSS," as many scientists abbreviated it, can be described 
in deceptively simple terms. It's a powerful center of radio 
waves, in far-off space. Transmissions can be recorded on 
many wavelengths, between 1 and 1 ,000 centimeters, from 
large numbers of sky objects; but the QSS are unusually 
powerful. 0 With a large or multiple-array astronomical an
tenna that has good resolving power, the radio structure of 
a QSS usually shows up as double or triple. Some have core
and-halo structures. At least one has a jet that extends 
halfway between two patches of energy. A star-like object 
may be associated with the radio patches. Optical astronomers, 
analyzing light from the complex structure, find spectral red 
shifts to extraor~inary degree. The star:like object is small; 
perhaps 1 parsec', or a little more than three light years across. 
The whole structure is only 1/1000 the diameter of our 
Milky Way galaxy. The difficulty in description begins at 

I 




o 

..' 

02:·j9·40~ 

,.' 

02"19' 30" 

f. 
~ 

ss'.c

08JECT 

TO ZOO -INCH TELEStOPE) 

DEFINED ev RADIO' ASTRONOMY 
410' MEGACYCLES I SEC 

12" 26!'11 33'.0 32' t5 

RIGHT ASCENSION 

Radio and Optical Structure of 3C273 

TH MAGNITUDE. STELLAR 
NEAR COAE OF "PA'tCH Ii ~ 

II/IS!BLE 

AT 

I, 

t 

t 
1 


-------------------------_.--_..

REPORT 


QSS 
"The Puzzle of the Quasi-Stellars" became a widely-published 
mystery story at the Southwest Center for Advanced Studies 
in December, 1963. It did not, however, involve any crime. 
Neither was it solved, in the sense of answering all questions 
about nine massive centers of energy at the fringes of the 
visible universe. 0 But more than 300 respected scientists 
went home, to Europe, Asia, Australia and North America, 
with new thoughts about the forces of the universe and funda
mental physics. 0 The effects of the John F. Kennedy Sym
posium on Gravit~tional Collapse are largely to be seen in 
the future. As Cosmologist Fred Hoyle of Cambridge Uni
versity said: "It's just as if astronomers were looking at the 
stars for the first time. We don't know where the work will 
lead. It could lead to a pretty exciting chapter in physics." 

What in the universe is a Quasi-Stellar Radio Source? 0 The 
"QSS," as many scientists abbreviated it, can be described 
in deceptively simple terms. It's a powerful center of radio 
waves, in far-off space. Transmissions can be recorded on 
many wavelengths, between 1 and 1 ,000 centimeters, from 
large numbers of sky objects; but the QSS are unusually 
powerful. With a large or multiple-array astronomical an
tenna that has good resolving power, the radio structure of 
a QSS usually shows up as double or triple. Some have core
and-halo structures. At least one has a jet that extends 
halfway between two patches of energy. 0 A star-like object 
may be associated with the radio patches. Optical astronomers, 
analyzing light from the complex structure, find spectral red 
shifts to extraordinary degree. The star-like object is small; 
perhaps 1 parsec, or a little more than three light years across. 
The whole structure is only 1/ I 000 the diameter of our 
Milky Way galaxy. 0 The difficulty in description begins at 

I 




this point. Not quite a star, not quite a galaxy, the QSS has 
to be identified further in terms of magnitude. 0 One of the 
central subjects of December's discussions was Radio Source 
3C273. During spring and summer in Dallas, a fairly good 
telescope will bring in clearly the 13th magnitude star-object 
located in one of its two radio patches. The visible dot of 
light is located in the Constellation Virgo, and astronomers 
have been getting good pictures of it for more than 70 years, 
among thousands of other stars. 0 But the radio astronomer 
is astonished by the fact that 3C273 pours out total energy 
at the rate of 2.4 times 1 03~ calories each second. This amounts 
to an intrinsic brightness equal to 2,640 billion Suns having 
the same energy as our own. 0 For another comparison, our 

1033Sun radiates energy at a rate of 3.8 times ergs per sec
ond; 3C273 radiates 4 times 1041) ergs per second. And 
the or>ticai astronomer, analyzing spectral red-shift, finds the 
star-like object to be 1.6 billion light years away; he can also 
calculate that it is receding at a velocity of 47,000 kilometers 
each second. These magnitudes are a little hard to grasp. 
Our Sun is about 8 light minutes away, at more than 90 
million miles. 0 QSS 3C273 is a center of energy as "bright" 
as a trillion Suns, and its star-object can be seen over a dis
tance so vast that "miles" is a useless reference. 0 How did 
this happen? There's the puzzle. How can something so 
small, in one sense, be so bright in our skies and still have 
enough energy left to pour out extravagant amounts of radio 
waves? Or, how can anything with apparent gigantic mass 
act in an organized fashion to produce the energy? 

Most of the scientists present in December were attracted to 
the idea of Hoyle and Cal Tech's Physicist William A. Fowler 
-that gravitational collapse of a massive body could produce 
the required energies. 0 Massive objects have large gravita
tional forces. If some sort of super-super star, spinning at 
the visible edge of the universe, reaches mass perhaps 100 
million times that of our Sun, its gravity must indeed be 
powerful. Einstein's equations say that it can be more powerful 
than the strongest nuclear reactions, typified by conversion of 
hydrogen to iron, or to helium. Hoyle suggests that the 
gigantic mass contracts, and the rotation of its outer region 
hastens. The whole system flattens and picks up more peri
pheral speed, like the governor of a steam engine. When it 
reaches the state of forming a disc, on an equatorial plane, 
there is a breakup into bodies of about 100 solar masses 
each. Temperatures in the 100-Sun bodies (the system may 
hold 10,000 of them) go very high; so high that the carbon
nitrogen energy generation program for each body may be 
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