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2. Project information

Please, give a
brief description
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objectives:
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PERSISTENT INDUCTION MODE IN SUPERFLUID 3He-B

The Persistent Induction Mode develops from the collective spin wave
resonances which can be excited in a potential well formed by a slowly
changing distribution of order parameter orientations in the centre of the
axially symmetric flare-out texture of a cylindrical sample. These spin wave
excitations are a standard part of the continuous wave NMR spectrum at the
lowest temperatures, eg. in the vicinity of one of the flat end plates of the
cylinder. At carefully adjusted low excitation level in a precision magnetic
field sweep the spin wave mode can be enhanced and expanded to dominate
the NMR absorption. The phenomenon can be studied as a quantum
oscillator where both the axial and the transverse strengths of the potential
well can be externally tuned [3]. For instance, the distribution of vortices
and vortex-free counterflow changes the flare-out order parameter texture
and thereby the potential well of spin waves. This appears to be a
competitive method for the detection of vortices in certain applications. For
better comparison with the standard measuring methods based on an
analysis of the NMR absorption line shape a more detailed evaluation has to
be carried out below 0.2 T¢.

Technical
description of
work performed:

(250 words max)

We have found that the Q ball is very sensitive to the level of RF
pumping. Owing the very small dissipation, the excitation level
should be also very small. The spin system became chaotic at the
level of RF pumping, used usually for CW NMR. We have also found
the optimal parameters for magnetic and orbital components of the
trap. At our experiments we was able to measure the anisotropy of
superfluid density and the interaction of counter flow with vortices

Project
achievements

(and difficulties
encountered):®

(250 words max)

We have succeed to found the trap parameters at which the
frequencies of longitudinal and transverse excited lines does not
overlaps. Owing to this, we was able to performer the exact
measurements of excited levels and comparer its with the theoretical
estimations. Finally we have made the pioneering experiments for to
use the Q ball for measurements of anisotropy of superfluid density
and the interaction of counter flow with vortices
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