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2. Project information 
 
 

Please, give a 
brief 
description of 
project 
objectives: 

(250 words max) 

The objective is to improve our understanding of the processes oc-
curring after rapid quench-cooling of a small heated bubble of liquid 
3He within a bulk superfluid bath at very low temperatures. We pro-
pose to conduct a thorough analysis of experimental results on the 
number of metastable topological defects left behind in superfluid 
3He-B after the absorption of one neutron. We elaborate a new ``in-
flationary'' model that will account for the initial spreading and growth 
of the vortex tangle (and also the extraction of long-lived individual 
vortex rings/loops) under the outward wind of thermal excitations 
immediately following the ``mini Big Bang''. Comparison of the spe-
cific predictions of this model with various existing experimental ob-
servations should hopefully help to improve the quantitative inter-
pretation of experiments with respect to the efficiency of the Kibble-
Zurek mechanism for the generation of topological defects. 

Technical de-
scription of 
work per-
formed:  

(250 words max) 

A thorough analysis of the experimental data from the DN1 cryostat 
of the Microkelvin facility has been performed. The applicability of 
the "standard" Kibble-Zurek model of the nucleation of topological 
defects in homogeneous conditions was reviewed. Various assump-
tions of the model have been critically checked. As a result, several 
new mechanisms leading to vortex production, multiplication, and 
conservation were suggested and discussed. Preliminary estimates 
of the rates and efficiencies of the different mechanisms have been 
made. These will provide a basis for further analytical and numerical 
modeling. 

Project 
achievements 
(and difficulties 
encountered):5  

(250 words max) 

The theoretical model of vortex formation in inhomogeneous 
temperature conditions is developed. The experimental data is 
consistent with this model.  

.  

Expected 
publications 
and dates:  

Under preparation "Evolution of neutron-initiated Big-Bang in 
superfluid 3He-B", by Yu. Bunkov, A. Golov, V. Lvov and  Procaccia, 
planned to be completed by the end of 2012. 
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