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Analyze interaction of vortex gas with 
small tracer particles, sedimentation of 
particles in the presence of p p
(anisotropic) quantum turbulence.

Measure the settling rate of aMeasure the settling rate of a 
cloud of particles. This should be easier 
than PIV and feasible even at large
concentrationsconcentrations
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Nonuniform heating is likely to generate force on a particle.

If this force  proves signifficant, 
particles could be manipulated with 
laser beam (optical snooker).laser beam (optical snooker).

Normal fluid flow

Laser beam
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Suspension of particles is likely to interact with vortex tangle 

If suspension promotes reconnections,

Two diagonals two sides < two diagonals

th th l th f th t l d th li b t l d

two sides  two diagonals

then  the length of the tangle decreases, the coupling between normal and
superfluid component decreases and the heat flux increases.
Such effect would make superfluid helium even better coolant. 
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Variety of exact solutions

Such solutions help to model the 
relation between the statistics ofrelation between the statistics of 
reconnection and the global parameters
of the tangle (distribution of binormal, etc.)

Solutions help in numericalSolutions help in numerical
simulations, as the moment of
reconnection is computationally
trickytricky
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Computations on parallel-architecture machines:

1) Biot-Savart evolution of the tangle1) Biot Savart evolution of the tangle

2) Tangle as a ‘gas’ of line segments

COMPARISON 

Computer resources

Cray SV1ex
32 processors, 64 GB RAM, 0.5 TB local storage

Cray X1e
128 processors (SSP), 128 GB RAM, 1.3TB local storage

Cluster IBM e325 + SUN V40z + SUN X4600
196+96+64 processors, 196+192+128 GB RAM, 13.4 TB local storage

SUN BLADE X8400
520 processors to be installed in 2007 (Later to be expanded), 2080 GB RAM.
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