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2 FS sheets — 2 gaps
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H-T phase diagram
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The influence of thermal fluctuations can be
quantified by the Ginzburg number :
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80%0 (K) Gi Je (A/ sz)

YBaCuO 1.5 92 200 1-10 10°

Nd(O,F)FeAs 3 35 200 1-10 105

(K,Ba)BiOs 3 32 300 1-10 105

MgB: 50 10 39 16000 - a few 104

thermal fluctuations are fully negligible in MgB»

small critical current density (low amount of disorder)

The ordered (Bragg glass) phase is expected to occupy the
lagest part of the H-T phase diagram




peak effect in J. close to He

Commonly observed in low T. materials

2H-NbSe;
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softening of the vortex lattice close to He
(elastic constants decreasing more rapidly than pinning)

OR

crossover from (weak) collective pinning
to strong pinning

OR

proliferation of dislocation at field induced
order - disorder transition

influence of point disorder ?

here introduced by electron irradiation
(Frenkel pairs - cryogenic irradiation prevents

clustering and / or recombinaison)
4 doses from 1.0 to 5.2 10'? e / cm?




Hall probe magnetometry
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miniature AsGa-based quantum well Hall sensor
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R XC:

hop = Hop(T)/He(T) pinning strengh rewritten through Js

= (single vortex) critical current and
g(T) depends on pinning mechanism




pinning induced by fluctuations in
- the electronic mean free path : g(T) = Ho(T)/He(0)
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Field induced order - disorder transition

?

equivalent to
T induced melting of vortex solid (Ee ~kT)
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Hysteris on T'(H)
on the descending branch, quenched
defects (present in the high field disordered
phase) lead to higher J i.e. lower T

Asymetrical hysteresis loop in DC
measurements

on the descending branch M depends on
the field value at which the ramp direction
has been reversed (amount of dislocations
which proliferate above Honset)




indications for 1st order transition but
is there discondinuity (JUMP) in the REVERSIBLE (~ average)
magnetlzation at Honset

the width of the irreversibily can be reduced by
«shaking» the vortices
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discontinuity also present in M(T)




CONCLUSION

The absence of complicating factors such as strong layeredness
and thermal fluctuations in MgB, is used to study the influence of
disorder on the the structure of the vortex matter (field induced
order-disorder transition).

The temperature and nqg dependence of the transition line testify
that this transition is mediated by the proliferation of dislocations.

The discontinuity in magnetization and the strong magnetic
history effects attest to the first order nature of this transition.

Pinning is mediated by fluctuations in the electronic mean free
path in MgBo,.

for further information see : T.Klein et al. PRL, 105, 047001 (2010).



