
ever, mainly because of unavailability
of parts. Last February the accelerator
produced its first beam, and in May
Yale physicists took their first experi-
mental data.

Money for the accelerator and asso-
ciated research instrumentation—$3.1
million and $2 million respectively,
came from AEC. The building to house
the equipment was paid for by the
Yale Alumni Development Fund ($1.5
million) and NSF (0.5 million) .—GBL

Slow electrons—not relatiiristic?

Two recent publications have cast
doubt on the importance of relativis-
tic effects in the scattering of slow
electrons (2 to 200 eV). The claim
that relativistic factors played an im-
portant part in such reactions was
made by H. N. Browne and Ernst
Bauer [Phys. Rev. Letters 16, 495
(1966)] and reported in PHYSICS TO-
DAY, May 1966, page 82. Objections
have been entered by Manuel Roten-
berg [Phys. Rev. Letters 16, 969
(1966)] and by Larry Spruch [Phys.
Rev. Letters 16, 1137 (1966)].

Rotenberg bases his doubts on what
he claims is an improper mixture of
potentials and wave equations in
Browne and Bauer's calculations.
Browne and Bauer had calculated
phase shifts for the scattered electrons
from the Schrodinger and Dirac equa-
tions and obtained a difference that
they put down to relativistic effects.
In both equations, however, they used
the same potential, obtained from Har-
tree-Fock or a similar approximation.
Rotenberg contends that they should
have used different potentials, which
Rotenberg calculates by using expres-
sions that reproduce experimental level
structures. One of the parameters in
the expression varies depending on
whether a relativistic or nonrelativ-
istic potential is being studied. The
variation in this parameter seems to
be enough to compensate for the ef-
fect reported by Browne and Bauer.

Spruch endorses Rotenberg's argu-
ment but goes on to present one of
his own that he says is broader
and not dependent on details of the
potential. He assumes that the atom
and the impinging electron can form
a bound state with very small binding
energy and calculates phases shifts for

relativistic and nonrelativistic cases.
He calls his argument "very special-
ized . . . and . . . not conclusive." He
says that "It proves only that regions
of strong interaction need not lead
to significant R[elativistic] effects, not
that they cannot." Nevertheless since
Browne and Bauer's reported calcula-
tions for a given element and inci-
dent energy differ among the various
models by amounts sometimes far larg-
er than that claimed for the differ-
ence between relativistic and nonrela-
tivistic treatments, Spruch ends his
paper with the remark: "In fact, one
suspects that R[elativistic] effects are
probably much smaller in general, than
present uncertainties in NR [nonrela-
tivistic] calculations."

Neither Rotenberg nor Spruch makes
a strong claim for the importance or
unimportance of relativistic effects on
the scattering of slow electrons. They
argue only that Browne and Bauer
provide no real basis for their claim
that relativistic effects are large.

Star-pointing space telescope

Early in August the NASA Goddard
Space Flight Center at Greenbelt, Md.
reported that on 15 July it had suc-
cessfully operated a telescope with a
star-pointing device above the earth's
atmosphere. NASA claims that diis is
the first time such a feat has been
accomplished.

The device, called die "STRAP"
(Star Tracking Rocket Attitude Posi-
tioning) system was flown to an alti-
tude of 144 km by an Aerobee 150
rocket at the White Sands Missile
range. It was recovered undamaged
about 90 km from the launch site
and will be flown again in the fall.

During the flight STRAP pointed
its 32.8-cm telescope at three different
stars: Vega, £ Scorpionis and £ Op-
hiuchi. (Almost 80 sec of ultraviolet
data were obtained from die three
stars.)

STRAP operates with a star-track-
ing device that seeks a star and points
the telescope at it (with an accuracy
of about 20 sec of arc) for a specific
time. At a predetermined time gas
jets are turned on to maneuver the
rocket toward the next star to be ob-
served. On the 15 July flight STRAP
accomplished turns up to 85 deg.

Current plans call for launching two
or three STRAP payloads a year. Fu-
ture flights will observe up to five
different stars each. More than 200
stars are being considered for observa-
tion with the STRAP system.

Matter-antimatter asymmetry

New experiments on the decay of an
770 meson into 71- + , 7r~ and ^ find no
statistically significant asymmetry be-
tween matter and antimatter. An earli-
er experiment by Paolo Franzini and
his collaborators at Columbia and
Stony Brook (PHYSICS TODAY, August,
page 71) found an asymmetry of
7.2%±2.8%, implying a violation of
charge-conjugation invariance in inter-
mediate-strength interactions.

At the Berkeley High-Energy Phys-
ics conference last month three groups
reported on their observations of eta
decay. G. Finocchiaro discussed a
CERN experiment diat found 10 665
decays of -q0 into three pions. Calcu-
lating Ar + , the number of events for
which the positive pion had more en-
ergy than the negative pion, and
Ar~, the number of events for which
the negative pion had more energy
than the positive pion, the group

Asymmetry in Eta Decay

Number
of Asymmetry

Experiment events (%)

CERN 10 665 +0.3 ±1.0

Saclay-
Rutherford 705 — 6.0 ± 4.0

Duke 565 + 4.1 ± 4.1

Columbia-
Stony Brook 1 351 + 7.2 ± 2.8

Total of
other results 1 300 -f 5.8 ± 3.4

found an asymmetry A=0.S% ± 1.0%,
where A = (N+ - N-) j (N+ + AT-).
To produce die TT0, the group used

7 r - + p - * n + 7 r ° ; the energy of 770 was
inferred by measuring the neutron
time of flight. Pion energies were ob-
tained by an array of spark chambers,
rather than the bubble-chamber photo-
graphs used by Franzini.

A Saclay-Rutherford group reported
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