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Radiation experiments

To investigate superconducting mechanisms

To increase of superconducting properties

MgB, vs A15
High Tc superconductors with conventional e-ph
coupling
. Tco(K) | N(O) (statesleVcell) | 2
VsSi i 17 15 14
NbsSn | 18 | 12 . 1.44
NbsGe | 22 8 . 1.8
NbsAl : 18.6 15 . 1.6
MgB2 | 39 0.71 07




Remarks on MgB,
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c bands = bands
2D, hole-like 3D, one electron, one hole-like

strongly coupled with ph: A ~1 weakly coupled with ph: A ~0.3
Large energy gap: A,~ 7 meV Large energy gap: A,~ 2 meV

The existence of more parameters (N, , 4;) allows a larger

T. in respect to the isotropic system




Hola of cisefear

In a two-band s/c interband scattering mixes strong o-pairs with

weak n-pairs and causes pair breaking.
A.A.Golubov and I.1.Mazin, PRB 55 (1977)

Intenbandscatienngis
suppressed

In the strong scattering limit
The critical temperature is expected
to decrease down to a saturation
value
The energy gaps should merge to the
BCS value
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3. T, vs residual resistivity behaviour
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4.1 Upper critical field of MgB, : H_,(0) vs T,
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DOS dependence on disorder
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6.1 Temperature dependence of Resistivity

Resisivity (uQcm)

MgB,
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6.2 Looking for saturation in MgB,

_IResisivity does not saturate up to 1000 K
_ISame temperature dependence <@ Only © - band conduction




6.3 Temperature dependence of p
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6.3 The Gurvitch plot
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Universal Disorder-Induced Transition in the Resistivity Behavior
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2 Energy gaps: comparison with A15

MgB, O O A

BCS
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The reduced gap drops systematically below the
BCS value with increasing disorder
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8.1 Theoretical model for the degradation of T_.

Testardi-Matteis model: smearing of the DOS

4 DECEMEER 1978

VorLume 41, NuMBer 23 PHYSICAL REVIEW LETTERS
Electron Lifetime Effects on Properties of 415 and bcc Materials

L. R. Testardi and L. F. Mattheiss
Bell Labovatories, Muvvay Hill, New Jevrsey 07974
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Sommerfeld coefficient vs I

y(D) e N(D)[1+ ()]
where  A(I') oc N(I')

A Putti et al.
O Wang et al.
<& Viswanathan et al.




T.vspin A15

Comparison with experiments
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8.2 A model for = Interband scattering and two band
suppression of

isotropization

T.in MaB = Intraband scattering and smearing of the
(o 9 2 DOS

M.Putti et al EPL(2007)
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9. Conclusions

The comparison between the behavior of damaged
MgB, and A15s has emphasized:

Some similarities
Some differences
Some unclear issues:
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2.1 Defect structure:
Cell parameters vs fluence

CompanisonWith A15s

Tarantini et al. bulks
Ferrando et al. thin films
Wilke et al. wires
Karkin et al. bulks




2.2 Defect structure: Annealing experiment

Defects in A15 (A3B)

¥ displacements of A and B
atoms

Defects in MgB,

1 displacements of Mg and B
atoms

O antisite defects are
energetically unfavorable

i antisite defects (A in place of
B and vice versa)
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Main similarities:

=2 Linear p, vs T, behaviour
2 H(0)vs T,
> reduced gap vs T,

Nb Al A o V,Si e 4«
Nb3Sn > © NbaGe HE Nb Vv




Main differences:

=» DOS and its dependence on disorde
= Two gap feature

ENEngy gaps
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