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Curriculum vitae (18 lines max):Professor Bunkov is a senior member of the
permanent staff at the Institute of Louis Neél of the Grenoble branch of CNRS,
France. He is a widely known expert of 3He superfluids who received the
International London Award in 2008 for his pioneering work on magnetic spin
transport and coherent spin dynamics in superfluid 3He. He is also well known from
his work on rapid non-equilibrium superfluid transitions in 3He, initiated by a thermal
neutron capture reaction. His former visit to Aalto University concerned a study of

1 The lead scientist indicated here is expected to participate in the campaign as a user of the infrastructure.

N

Indicate 'Yes’ only if the user has never visited the infrastructure before this specific project, otherwise write
'No’.



magnon condensates in different rotating states. These studies have since then
been continued to explore the spin relaxation of these same rotating states.
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in Superfluid *He-A, J. of Low Temp. Phys 158, 129-134 (2010).
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2. Project Information

Name of host
infrastructure:
Access provider / . . . E-mail address:
Infrastructure Director: Name: prof. Matti Krusius mkrusius@neuro.hut.fi

Low Temperature Laboratory, Aalto University

Planned project dates: Start date: 1.4.2012 Completion date:  2.6.2012
Project description (12 lines max):

Long-lived coherent spin precession of 3He-B at the lowest temperatures below 0.2 Tc has been inter-
preted as Bose-Einstein condensation of magnon quasiparticles in the potential well formed by the order-
parameter texture in the applied static magnetic field. As the temperature decreases, the life time of such
condensates rapidly increases to minutes. Using the rotating cryostat at the LTL we can bring the conden-
sate in contact with quantized vortex lines or with the free surface of the 3He-B sample. The question we
want to answer is whether vortex-core-bound or surface-bound fermionic states in 3He-B leave a signature
in the relaxation properties of the magnon condensates. Interest in these states has significantly increased
recently owing to the prediction that they should be zero-energy states possessing the Majorana character.

Scientific objectives of the project (12 lines max):

Measurements on the spin relaxation time of magnon condensates in various configurations are currently
ongoing at the rotating cryostat and will be continued for the duration of this project. So far a clear result
has been obtained for the temperature dependence of the relaxation time associated with the bulk quasi-
particles. Also the increase of the relaxation rate when a vortex cluster is put in contact with the magnon
condensate has been observed. Measurements with a free surface have just started. The main objective of
this project is to develop a model which accurately describes the effect of the bulk quasiparticles on the
relaxation time. Then this contribution can be subtracted from the measured dependences. The final goal is
to examine the additional relaxation which is caused by zero-energy states and which would reveal the
signatures of such Majorana bound fermion states.

Technical description of work to be performed (20 lines max):

The data, which has been collected so far, indicates that the relaxation rate of magnon condensates
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depends on the exact profile of the trapping potential. Thus the work will include two stages: First, the
trapping potential should be determined. For this the spectroscopy of magnon levels in the trap will be used
and the appropriate potential, which produces the same level positions, will be calculated for each of the
relaxation measurements. Second, a numerical model of the relaxation, which includes spin diffusion and
possibly other relaxation sources, will be developed. The results from the calculations will be compared to
the measured temperature dependences of relaxation in different trap configurations which can be con-
trolled by applying rotation. We expect to find good agreement between experiment and calculations at
higher temperatures and a deviation at lower temperatures. In this deviation we will look for a contribution,
which depends on temperature as a power-law, the smoking gun signature for bound states with a zero
state in the energy spectrum.

3. Joint Proposals / Funding
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