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order-disorder transttion Lin
the vortex matter




core size : coherence length
~ a few 10A

vortLees Lin type U
qu:ercowduc’cors

screening currents
penetration length ~ a few 1000A
-> interacting elastic lines
-> hexagonale lattice
but very sensitive to defects
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tn high T_wmaterials U, ~ U

elast

~ RT

> an order-disorder transition can be tnduced bg

Lncreasing Hawd/or T
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Swall angle Neutrow scattering
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What is the exact nature of the so-called "vortex liquid” 222

Where is the H_, line 2?22







Cubic (Perovskite) NbTi KBaBiO | YBaCuO

ISOTROPIC structure TS 10 30 100
E(A) 400 30-40 10
Heo(T) 10 25-30 100
® bi MA) 600 2500 4000
® O & 108 10-5-104 10-2
& ® Baouk 3 e o1 -
/T 0.1 10-1-10-2 10-2-10-3
K BA o BLo,

x cawn be varied from 0.37 to 0.50
-> very difficult to grow homogeneous single crystals
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Pristine sample : well defined specific heat jump.
In conventional type IT superconductors
the location of the Cp anomaly = T _,(H)

UPWARD CURVATURE !
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Pristine sample : well defined specific heat jump.
In conventional type IT superconductors
the location of the Cp anomaly = T _,(H)

The anomaly remains well defined after
heavy ion irradiation (B ,=6T)
i.e. introduction of columnar defects
no change in T_buft.....

the shift is
much less pronounced !lll
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The C_ anomaly progressively

shifts towards higher T for
tnereasing Lrradiation dose

2

B=3T, B, =6T :

5 08[
H :
S 06l
~ I
O 04[
< L

021

» 24 26 28 30 32

The f}P anomaly ?rogress,we%
shifts back for increasing
angles between H and the

direction of the tracks







A ”smeLe” meodel




al state and superconducting
free energy density

-B_%/py(1-B/B,)? =]

Pristine
sample

excellent ac




F -F=(F -F), - ntUP( |-B/B_,)

# of pinned vortices
Bo/®,) [(1-exp(-BB,/B))/(BB/B)] f(T/T,

T (B,=0) T (B =2T)

Irradiated







| field
direction

— T model

B Onset specific heat
AT(0)+ A | sin(6) |







