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Superconductivity above HC2 as a probe 
for Niobium RF-cavity surfaces
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Volume properties: TC , �n

Ä RRR!300(50)

0

ac
ac

ac0

1
cyl

i

au,1
)u(Iu
)u(I2

)(

ωµ
ρ

=λ

λ
=−=ωχ

E. Maxwell & M. Strongin, PRL, 1963

Inversion routine
J. Kötzler et al., PRL, 1994

0 . 0

0 . 5

1 . 0
C
C b
C b e  
E  
E b  

 

χ'
'  

   
   

   
   

   
   

   
   

  -
χ'

9 . 2 0 9 . 2 2 9 . 2 4 9 . 2 6 9 . 3 0

0 . 0 1

0 . 0 3

 T ( K )

 

H = 0
1 0 H z
1 0 m O e

T C = 9 . 2 6 3 ( 3 ) K

 



ξGL (0) = 28.5(2)nm
λGL (0) = 48(2)nm )2(68.1)0(GL =κ⇒

Upper critical field: HC2
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Nucleation of surface superconductivity
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Temperature variation of HC3
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Surface conductance GiGG ′′−′=

σ= a2G
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Ä σn=2.1(3)107S/cm
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Surface critical current density
M= MC +χH     MC=JC
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Surface critical current density JC=MC=M-χH
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HC3/HC2
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Naive model: HC3  increases if the coherence length at the surface decreases
=> if the normal electrons mean free path     at the surface decreases

Model by Shmidt                                  impurities in a layer of thickness d
(Moscow:Nauka),1967
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Summary � Conclusions

Open questions
magnitude of C
frequency dependence might help to study weak links

Below   Surface nucleation field HC3 Surface coherent critical field
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Grain boundaries

Regions where superconductivity 
is nucleated

Coherent superconducting
surface

Normal conducting regions

JC

Electropolishing: increase of HC3
increase JC => stronger coupling across grain boundaries

Baking:  increase HC3 => decrease of the normal electron mean free path
at the surface => impurities inclusion
no change of JC => grain boundary coupling unchanged
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