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RESISTIVE TRANSITION OF A TWO—DIMENSIONAL

SUPERCONDUCTOR

PARACONDUCTIVITY

REGIME

W R
N
M/V/V//ffx%\ oy
=
=]
=
<
=
(T 8]
& ]
S =
i €D
L. W
> =
1]
e
=
L&)
o>

S

/JVJJV\\\ < \\\\\\%MAA
2

SO
///fwv«v &

\ _d

Ng/y

TCO

Or‘o'.u_‘,mro_m.g_{.u Ae"sé |

Fhm

Pay

¢



roonwl

L 5 u.r%c.omduc,@'n%

oo, Elm

13000

1000

-—'"J
Pty

i
A

Rl

100
q
E 3
|
«
10 3
| [ .
/58 ]
H:'g
w .—/'!;i
o/
» ié" .
i
v [] 10 15
T(X)

Fig. 2. Resistance per square R, in ki versus tcmperatuti for different

amorphous Ga thin films. (After Ref, [8D.
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Thesis Statement

For sufficiently thin homogeneously disordered films,
the true superconducting phase transition
(i.e., where LRO is established and the dc resistance is zero)

is dominated by phase fluctuations.
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FIG. 1. Evolution of the tempersture dependence of the
sheet resistance R(T) with thickness for & Bi Rlm deposited
onto Ge. Fewer than haif of the traces sctually acquired are
shown. Film thicknesses shown range from 4.36 to 74.27 A,
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Cooper Pairs in a Random Potential

* Insulating (a > a,)

-/ R g pee e

* Superconducting (a < Ac)
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Scallng Theory Exponents
» Scafing langth { and fraquancy {1: ( d=-Q y T = O)

Erme (Ae— AY" Q1 m £77

* Scaling dependanca of [, and

Te m~ Q By - 77

* An exparimantal maasuramant of the dynamical exponent Z derlves from

B, ~ 12/7

(T he thaoratical pradietion s 7 == 1)
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Quantum Vortices in a Random Potenftial

« Vortex Glass (B < Bc) | }%
e Bose Insulator (B > Bc)
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