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Quantum dynamics of a single vortex

A WALLRAFF™, A LUKASHENKO, J. LUSENFELD, A KEMP, M. %, FISTUL, ¥, KOWAL & A Y, USTINOY
FPresent address: Department of Applied Physics, Wale University, Hews Haven, Connecticut DB520, USA

Coméspondence and requests for matenals should be addressed to AW, (andre aswallratfi@yale. edu).

Vortices occur naturally in a wide range of gases and fluids, from macroscopic to microscopic scales.

In Bose—Einstein condensates of dilute atomic gasesi, superfluid helium? and superconductors, the

existence of vortices is a consequence of the quantum nature of the system. Quantized vortices of

supercurrent® are generated hy magnetic flux penetrating the material, and play a key role in

determining the material ];rnr[:uzﬂi\esi and the performance of superconductor-hased devic es2 8 At

high temperatures the dynamics of such vortices are essentially classical, while at low temperatures

previous experiments have suggested collective quantum dynamics™ 2. However, the question of

whether vortex tunnelling occurs at low temperatures has been addressed only for large collections of ,
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resurrected. Ifthese findmgs and associations are confirmed, they could help to explain the unexpectedly strong
connection between the solar wind, the aurora and the compeosttion and electron density of Earth's upper
atnosphere, even at latitudes that are nominally below the auroral owval
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Titde: Rheokinetic study of crosslinking of a,w-dihydroxy oligofalkylene maleate)s with a
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Abstract: The crosslinking reaction of three series of a,w-dihydroxy oligalalkylene maleata)s
with a trifunctional isocvanate was followed by dynarnic rmechanical analysiz and FTIR
spectroscopy, The evaluation of rheological pararmeters such as storage G' and lozs modulus
G", was recorded, A typical G'versus time curve has a characteristic "S" shape, indicating
autoacceleration of the crosslinking reaction. The whole curing process starting from Glequal
3", ar the beaginning of gelation iz described by a second - order phenomenalogical
theokinetic equation which takes into account the autoacceleration effect, the latter being 2
consequence of the superposition of both the chemical reaction and phase sagregation. It
appears that the crozslinking reaction rate depends on the concentration of the functional
groups, i.e., on the molecular weight of the polyester prepolymer and on the length of the
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