
several of the ternary compounds in
pulsed magnetic fields up to 350 kG and
steady fields up to 50 kG and extrapo-
lated to higher fields. Some of their ex-
trapolations (notably that for
Pbo.9M05.1Se) appear compatible with
the subsequent measurements at the
National Magnet Lab, whereas others
(for tin-aluminum compounds) do not.

At the National Magnet Lab mea-
surements were made over a wide range
of applied fields—pulsed fields up to
about 500 kG and steady fields of over
200 kG—and the higher-field supercon-
ductors were found by concentrating on
the lead ternary compounds. For the
best lead ternary compound,
Pbx.oM05.1S6, the pulsed magnetic field
was as high as 495 kG; at this field value
the superconducting-normal transition
for the material was not yet complete
and the experimenters estimate, from
the behavior of other lead compounds
with slightly lower values of Tc, that
the transition occurs slightly above 510
kG at 4.2 K. They note that for the
ternary compounds, their values of HC2
(4.2 K) appear to agree with predicted
values of HC2(T) that are calculated as-
suming a type-2 superconductor with
no paramagnetic limiting. Using this
assumption, they predict that H c2(0) is
600 kG. Foner comments that even
higher values of H c2 may be expected
because the National Magnet Lab
group has indications that some of their
material has a higher critical tempera-
ture than 14.4 K, and their data shows
that H C2 is proportional to Tc for the
lead compounds.

Odd behavior of giant
quadrupole resonance
Intensive study of an isoscalar giant
electric quadrupole resonance in nucle-
ar spectra, stimulated by its apparent
discovery several years ago at a position
just below the well established giant di-
pole resonance, has produced a modi-
fied—and puzzling—picture of its be-
havior. Stanley Hanna of Stanford
University summarized the current ex-
perimental status of the giant quadru-
pole resonance (GQR) at a conference
on Nuclear Structure and Spectroscopy
held in Amsterdam, 9-13 September.

Any giant multipole resonance should
exhibit three properties: it should be a
general feature of all nuclei, it should be
localized in a fairly narrow region of the
spectrum and its strength there should
exhaust a considerable fraction of an
appropriate sum rule. The earlier evi-
dence for the GQR, from inelastic scat-
tering of electrons, protons, He3 nuclei
and alpha particles, showed it to have
these properties. (See PHYSICS TODAY,
September 1973, page 18.) It was cen-
tered, at an energy of 63/A1/3, quite
close to the position predicted theoreti-

Will the lead-molybdenum sulfide, or
any of the other ternary compounds, be
able to carry the high current density
needed for a dc magnet? This question
must be answered experimentally be-
fore the practical value of the alloy can
be known. Myron Strongin (Brook-
haven National Laboratory) points out
to us that there is reason for some cau-
tion in estimating the prospects for high
current density. From the Abrikosov
relation we have

Hc2

where K is the Ginzburg-Landau param-
eter and i/c(buik) is the bulk critical
field. Because Hc(buik) increases with
Tc , we would expect a comparable or
lower value for this alloy than for
NbsSn, which has a higher Tc. The
value of K then must be extremely high,
and a very large K usually indicates
lower ultimate values of the flux pin-
ning forces, which could imply a small
useful current density. For different
reasons, namely those of stability, Mat-
thias also doubts the value of these sul-
fides for any future magnet.

—MSR
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cally for an isoscalar quadrupole reso-
nance. (The GDR is at (70-80)M 1/3.)

However, the recent data have shown
that the GQR becomes quite spread out
for nuclei with mass number A less
than 40. These experiments show that
the electric quadrupole (E2) strength in
the lighter nuclei, summed over all
energies, appears to exceed the sum
rule, most probably, asserts Hanna, be-
cause it consists of a mixture of isosca-
lar and isovector strengths.

This new picture of the GQR has
been compiled by a variety of experi-
ments. The heavier nuclei have been
studied primarily by inelastic scattering
of electrons, protons, He3 nuclei, deu-
terons and alpha particles. Recently, a
group at Texas A&M University did a
study of inelastic alpha scattering on a
number of nuclei from Pb208 down to
N14. Their data show a systematic
broadening of the GQR until, at Al27, it
is completely absent from the spec-
trum.1 One advantage of alpha-parti-
cle scattering is that it selectively ex-
cites the isoscalar strength.

Radiative-capture experiments have
been important largely for studying the
lighter nuclei. The radiative capture of

alpha particles was found to have great
strength, accounting for 50% of the sum
rule when combined with the strength
in the bound states. The strength was
considerably spread out below the posi-
tion of the GQR observed in the heavier
nuclei. These radiative alpha-capture
studies were performed by groups at the
Argonne National Laboratory,2 at the
Australian National University in Can-
berra,3 at the University of Washing-
ton4 and at Stanford.

Radiative capture experiments and
their inverse have also been done with
protons—both (p, 7) and (7, p). Stud-
ies with polarized protons done at Stan-
ford5 have been particularly enlighten-
ing because they give unambiguous sep-
aration of the E2 from the El strengths.
These data also fail to show any concen-
tration of E2 strength in a narrow re-
gion and add to the evidence that the
total observed E2 strength exceeds the
sum rule.

No theoretical calculations have yet
been carried out to account for the dis-
appearance of the GQR in lighter nuclei.
Meanwhile, as Hanna pointed out, ex-
perimentalists should continue efforts
to measure more accurately the E2
strength, to locate all the strength and
to determine the isospin and the decay
modes. —BGL
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New storage rings
operate at DESY

DORIS—the electron storage ring facil-
ity at DESY (Deutsches Elektronen
Synchrotron) in Hamburg—made her
debut in early October and by now is
supplying beams for two interaction re-
gions. The director of the DESY Labora-
tory, Herwig F. Schopper, spoke to us
about them during a recent visit to the
US.

The unique feature of DORIS is that
it consists of two rings; thus it can pro-
duce electron-electron as well as elec-
tron-positron collisions. However, this
feature of DORIS will not be developed
until later this year, estimates Schop-
per. The rings are elliptical, with a cir-
cumference of about 280 meters, and
are situated one above the other, with
the beams intersecting twice at a cross-.
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