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Observation of Quantized Vortices
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Analysis of Vortex Reconnections and
Disappearance of a Vortex Rin
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What is the origin of fluctuation from o« = 0.5?



Simple Analysis of Reconnection

— \ortex elements becomes anti-
parallel when reconnections occur
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Main Origin of Fluctuation From o« = 0.5

The effect of strain field?
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Strong strain field can be applied at the reconnection point under the
effect of other vortex elements in turbulence (This is very popular in
normal fluid turbulence)

—Strongly deviate the exponents from v =0.5 7




The Effect of Uniform Field (2D
e Analysis)
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Motivation

We Investigate the effect of the uniform and strain
field on disappearance of vortex rings by
numerically solving the Gross-Piteavskii equation.

We compare our results with experimental data.



Gross-Pitaevskii(GP) Equation
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Strain Field

27V
Strain field : Vsirain = 7TTIU[:U, Yy, —22]

Modify
Vstrain = Us|sin(2wx /L), sin(2ny /L), —2sin(2wz/L)]

. satisfy the Neumann boundary
condiz,y,z = £L/2
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Uniform Field
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Strain Field
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Comparison Between Uniform & Strain Field
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Strain field can deviates the exponent more strongly.



Probability of the Exponent
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Probability of the Exponent
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Summary

* Strain field can strongly deviate the exponent of
vortex reconnections.

* Probability of exponent in simulations is comparable
to that in experiments (in particular, when assuming
the Gaussian PDF of superfluid strain velocity).

* Future work : simulation of vortex reconnections In
the strain field.



