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Magnetically-induced Superflow of ‘He.
Rene Ruel and Haruo Kojima (Rutgers Univ., N. J, U.S.A.)

The purposes of our experiment are (1) to produce superflow in *He-A; phase by

applying magnetic field gradient, (2) to observe “magnetic” fountain effect and (3) to



measure unambiguously the sign of spin direction with respect to applied static magnetic
field. In the experiment a sensitive differential pressure sensor was constructed to capac-
itively detect the pressure difference 6P between two chambers connected by a “superleak”.
The “superleak” was a stack of five rectangular channels 5mm X 3mm X50xm. The sen-
sitivity of the pressure sensor was dc/dP=2x 1072 pF/dyne/cm?. A change of dc=5x10"°
pF could be detected. *He-A; phase was produced at P=22 bar by applying a static mag-
netic field of 5.4 kG. A magnetic field gradient of ~20 G/cm could be applied. Liquid
%He was cooled by demagnetization of CMN.

While monitoring 6P the current into the magnetic field gradient coil was increased
from zero to a maximum in ~20 msec and subsequently kept constant. After the sys-
tem reached steady state, the current was reduced to zero, then the procedure was re-
peated as the temperature drifted up. When the temperature became high enough to
produce A; phase, a change in 6P coincident with the increase of field gradient could
clearly be observed. This effect was observed only over a temperature of 204K near
the superfluid transition of 3He. No 0P was observed in the normal fluid phase. The
sign of 0P shows that the magnetic moment of the Cooper pairs in A; phase is directed
in the same direction as the static field. When the sign of the field gradient was reversed,
the sign of 6P also reversed. Not yet understood is an observation that 6P relaxes towards
zero with a time constant of about 100 msec after the field gradient becomes constant.

The relaxation may be related to a normal component backflow in the “superleak”.
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| H Optical Coherence and Double Resonance of Solids
®2 B

At low temperatures optical coherence in rare-earth doped insulators such as
LaF;: Pr3* and YAIO; doped with Pr3* and Eu®*, is controlled by nuclear spin
fluctuations. This is based on photon-echo measurements in applied magnetic fields,
and on the application of nuclear spin decoupling techniques. Optical dephasing
times Ty, as long as 420usec, i. e., a homogeneous linewidth of 760 Hz has been
observed in Eu3*:Y,0;. A number of rf optical double resonance techniques have
been used to investigate hyperfine and nuclear spin dynamics, and these will be

described with illustrative examples.
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e H Lattice Dynamics at Semiconductor Surfaces by RHEED
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i) B The electronic structure of transition metal compounds
2 B

Refractory metal compounds crystallizing in the Na Cl- structure such as TiC,
TiO, NbC, NbN or related solids show an unusual combination of properties: high
melting points, ultrahardness and metallic conductivity-sometimes even high
temperature superconductivity. These compounds are studied by means of band
structure calculations. The bonding mechanism is discussed using energy bands,
partial local densities-of - states and electron densities. Soft x-ray emission

spectra are interpreted. The effects of vacancies are illustrated on NbO.
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