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2. Project Information
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Planned project dates: Start date: [12/05/2013] Completion date:  [25/05/2013]
Project description (12 lines max):

The study of topological matter is currently one of the most active areas in condensed-matter physics. In
such systems the most exciting phenomena appear at the interface between two topologically distinct
regions. In superfluid 3He such an interface can be realized as the interface between the A and B phases.
There is a prediction that the AB interface should accommodate so-called flat-band fermions. The behaviour
of such fermions, with energy independent of momentum, is a recently introduced concept in the physics of
topological matter. These fermions are expected to affect the dynamics of the AB interface at ultra-low
temperatures and we will try to observe this effect within this project.

Scientific objectives of the project (12 lines max):

When the AB interface is stabilized using a magnetic field gradient and a superflow is applied along it then
at a certain critical velocity of flow the interface becomes unstable. A corrugation instability similar to the
Kelvin-Helmholtz instability develops and eventually vortices are released into the B phase. The develop-
ment rate of the instability depends on the friction in the interface motion. At temperatures above 0.3Tc the
development is so fast that it was not possible to measure the rate in previous experiments. The objective
of this project is to attempt to measure the development rate at temperatures below 0.2 Tc, where the
dynamics should be slower. If successful, the next objective is to measure the temperature dependence of
the development rate and to compare it to models of friction determined by the bulk and interface-bound
quasiparticles.

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

We will stabilize the AB interface in a cylindrical container filled with 3He using a magnetic field. Flow along
the interface will be applied by rotation of the sample along its axis in such a way that the B phase remains
vortex-free. We will keep conditions (rotation velocity and the gradient of the magnetic field) in the under-
critical region. Then we will momentarily change conditions to be over-critical for a certain time (by changing
magnetic field or rotation velocity) and return them back. We will check whether the given time is sufficient
for the instability to develop up to the release of vortices into the B phase by monitoring vortices using NMR
techniques. By varying the time spent in the over-critical region, as a function of the strength of the
perturbation and temperature, we will be able to extract the development rate of the instability.
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