Anisotropic Phase Diagram of Single-Crystal MgB,
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* Explore nature of novel two-band supercoﬁductivity
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* Good theoretical and experimental understanding of the phase diagram of
MgB, will greatly benefit its promising use in applications.
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Specific heat gives signature of H,, at
the onset of resistance. The response is
strongly angular and current dependent
above H,.

[ Two-Band Effects J

01, spec. heat - sample 1 “ ]
+ transport - sample 1 \‘
15F o spec. heat - sample 2 1+
;\? —— theory, best-fit Il
< ) \
— — - orig. params.
3 10F 9P !
£
<
5L
0 L L L L
0.0 0.2 0.4 0.6 0.8 1.0
T/Te

Deviations from Ginzburg-Landau
Amax = max{1 - [HCZ(G)/HCZGL(G)]Z}

Results

0.8

0.7

0.5

04

- Increased interband coupling
28 \ relative to band structure calculations /
g
<
il Future directions
Yg L. Lyard et al.
1 L L L L
6o 02 04 06 08 10 = Enhance & Optimize H,,
e - Thin films, doping
Strongly temperature- . .
dependent H-anisotropy y. (-){)/tcl)?ezfg;li;ning

—e—spec. heat / magn.
—m-—peak / zero

MgB,

15

©(deg)

Indications of surface supercond.:

= Tilting across surfaces (H||ab, H||c)

= Sculptured surfaces (FIB)
= Non-Ohmic transport
= Specific heat

Exotic properties from complex, multi-band (o, «t) Fermi surface.
Theory predicts interesting temperature and angular dependence of H,.
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+Impact
= Surface superconductivity origin of novel

features in MgB,

= Good theoretical understanding and
description of two-band effects
= Experimental indications of

- Lower o-band anisotropy (y, = 5.4)
- Isotropic t band

= Study of disorder and doping effects on the
two-band structure of MgB,
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