a few parts in a billion. The frequency
and strength (a part in a million every
several years) of the Vela pulsar glitches
have never been adequately accounted for
by the starquake model, says Ruderman.
Thus the ‘‘theory wasn’t all that good for
quite awhile,”” he continues, and if the
latest observations are substantiated, it
would seem ‘‘you don’t have a healthy
theory anymore.’’

Although gravity alone does not ener-
getically prefer a star to ‘‘settle’” into a
larger effective diameter, Ruderman ex-

plains, ‘‘one can imagine’’ the star’s
magnetic field playing a role to accom-
plish this. At that point, however, one is
straining the theory and it ‘‘becomes very
much less attractive.”’ Furthermore, re-
ferring to the case of an apparent phase
jump without an associated frequency
shift, Ruderman asserts, ‘‘I do not know
of any theory by anyone which predicts
that.”” If one thing is clear from all these
remarkable events, pulsar theorists
needn’t fear for their job security for quite
some while.

Redshifts: Case for quantization?

One of the long-established ‘‘truths’” in
astrophysics is that measured redshifts are
due to either relative motion or a gravita-
tional potential, called the Doppler shift
and ‘‘gravitational’’ (or accelerational)
redshift respectively. Now an astronomer
is suggesting the possibility of yet another
cause of redshifts that are presently inter-
preted as conventional Doppler shifts. In
1973, William G. Tifft of the Steward
Observatory reported that the redshifts of
a group of galaxies in the center of the
Coma cluster separated into three distinct
bands when plotted against the galaxies’
apparent magnitudes. He reported that the
‘‘high, middle and low’’ bands thus
formed were significant with a confidence
level in excess of 99 percent.

At the American Astronomical Society
meeting last week at Haverford, Pa., Tifft
reported on his newest observations,
which extend the scope of his initial study.
He has categorized into three groups a
complete sample of galaxies taken from
the Zwicky catalog which lie within 3° of
the center of the Coma cluster. The first
group contains all the galaxies that emit
radiation in the radio continuum. The re-
maining two groups are populated by
those that emit a strong hydrogen spectral
line (the H-beta line) on the one hand and
those with a weak or absent H-beta line
on the other. He contends that the whole
of the data reinforce the original observa-
tion of the three discrete bands.

There is a twist, however, when he
plots each of the three groups of galaxies
separately. The ‘‘weak-emission line’’
data plotted alone seem to fill in only the
middle redshift band with only a few
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Redshifts appear to occur in bunches.

‘‘stragglers’’ in the high and low bands.
The other two galaxy groups, however,
each populate only the outer two redshift
bands, the high and low ones. Tifft argues
that this different behavior among the
three groups would not be expected if the
shifts were truly Doppler. In order to
‘‘save’’ the conventional view, one might
envisage a number of separate ‘‘clouds’’
intervening between the observer and the
Coma cluster. The clouds would be mov-
ing with just the right velocities so as to
cause the Doppler shifts attributed to the
galaxies which they front. Tifft argues
against this hypothesis by first plotting the

actual positions of his galaxies in relation
to the center of the Coma cluster. He then
finds that the galaxies in each of the three
groups are uniformly distributed about the
cluster’s central region. Were the cloud
hypothesis correct, one would expect the
galaxies to lie in clumps corresponding to
the ‘‘shadows’’ of the offending clouds.

From Tifft’s point of view, short of
some contrived mechanism that would as-
sign just the right systematic velocity to
a galaxy depending on the type of radia-
tion it emits, the Doppler shift interpreta-
tion appears untenable. Adding to the ap-
parent mystery, Tifft reports that of the
galaxies which emit line-radiation, 15 of
the 17 in the high redshift band emit a
stronger H-beta line than a particular oxy-
gen spectral line, O-III, and four of the
five in the low band demonstrate the op-
posite behavior.

Although Tifft does not deny that the
effect may simply be a statistical aberra-
tion due to the sparcity of data, he believes
that its ultimate explanation may *‘require
extensions of our concepts of the nature
of matter itself.”” He plans to elaborate
on this suggestion in a series of three
papers, the first of which appears in the
May 1 ASTROPHYSICAL JOURNAL. The
subsequent articles are expected in early
1977.

Europe gets its 400 GeV protons

West European physicists now have
400-billion-electron-volt (400 GeV) pro-
tons to experiment with. On June 17 at
3:35 p.m., Central European Time, the
Super Proton Synchrotron at the CERN
laboratory in Geneva accelerated the first
beam that reached its design energy of 400
GeV, announced John B. Adams, the ex-
ecutive director-general responsible for
the project.

The latest CERN synchrotron is the
counterpart to the synchrotron at Fermilab
in the United States, which recently
reached 500 GeV. The new CERN con-
struction started later than Fermilab’s, and
it was slowed at the beginning by diplo-
matic difficulties that almost killed it be-
fore birth.

When European physicists expressed a
desire to emulate the American project,
Great Britain blew hot and cold, and some
of the smaller nations in the CERN consor-
tium could not see why they should take
part in such an extensive undertaking. But
after much diplomatic back and forth,
three of the big nations decided to go
ahead on their own, and then one by one
the other nations fell into line.

Then there was a long difficulty over
siting. Fermilab had siting problems too:

~ Nearly every one of the 50 states submit-

ted a site proposal, and the government

> dithered. According to the Washington

murmur mill, the impasse was solved with
a coup by the late Sen. Everett M. Dirk-
sen. The Johnson administration needed
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Dirksen’s influence for some project it
wanted, and Dirksen got Fermilab for
Illinois in return.

The CERN situation was parallel but
worse. Nearly every member nation had
a site proposal, and a choice involved
touchy negotiations among independent
sovereignties. After much struggle the list
was pared to three (in France, West Ger-
many and Italy), and a committee was
appointed to choose one. They were
variously called the ‘‘three wise men’’ or
the Solomons, because they had to satisfy
three prospective mothers with one baby.
In the end they threw up their hands.

Then someone noticed that there was
just enough room for the new machine in
the suburbs of Geneva, just across the
road from the original CERN site. The
choice pleased everybody by satisfying
nobody and also effected some economies
in construction. Because land is scarce in
Europe, the accelerator is built under-
ground so that the surface can be used for
other things.

The new CERN machine is the latest,
and probably the last, installment in an
informal race for particle-physics equip-
ment among the United States, Western
Europe and the socialist countries. The
next big accelerator (physicists are talking
of 10,000 GeV), if it is ever built, is likely
to be a worldwide project. Meetings have
already been held to discuss the feasibility
of such a machine and the possibility of
bringing the whole world into it. (W]

SCIENCE NEWS, VOL. 110

®
www.jstor.org



