
Two-Dimensional Vortex Lattice Melting

Superconducting Length-Scales and Vortex Lattices

Flux Motion

      Melting Concepts

Journal Paper Presentation:  “Melting of the Vortex Lattice Through 
the Hexatic Phase in an MoGe3 Thin Film”
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Repulsive Interaction

Between Vortices

Vortex Lattice
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Vortex Melting in Superconducting Nb
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(For 3D clean Type II superconductor)

Vortex Lattice Expands on Freezing (Like Ice) Jump in the Magnetization
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Melting Concepts

 5

3D

Solid Liquid

Lindemann Criterion

p
(�r)2 ⇡ ↵a 1st Order Transition
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Journal Presentation

Motivation/Context

Results

Interpretation

Questions/Ideas for Future Work

Please check the course site about the presentation schedule

No class on The April 8, 15 

Make-Ups on Ms April 12, 19 

(Weekly Discussion to be Rescheduled)

(aim for 30-45 mins)
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First Definitive Observation of the Hexatic Phase in a Superconducting Film

(with thanks to Indranil Roy and Pratap Raychaudhuri)
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Two Dimensional Melting     (BKT + HNY theory)
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Hexatics have been observed in 2D colloidal systems 

Why not in the Melting of the Vortex Phase of Superconducting Films  ??
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Quest for the Hexatic Liquid Phase in                                                 ↵�MoGe

Why Not Before ??

Orientational Coupling  
between Atomic and Vortex Lattices Hexatic Glass  !!

Solution:  Amorphous Superconductor  (no lattice effect)

Very Weak Pinning

BCS-Type Superconductor
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Scanning Tunneling Spectroscopy   (STS)

Magnetotransport
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The Resulting Phase Diagram
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Summary

First Observation of Hexatic Fluid Phase in a 2D Superconducting Film

STS         (imaging) 
Magnetotransport         (“shear”)

Pinning Significantly Weaker than in Previous Studies

Questions/Ideas for the Future

Size-Dependence of Hexatic Order Parameter  ??

Low T limit of the Hexatic Fluid:   Quantum Vortex Fluid  ??

What happens in Layered Films   ??
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