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London penetration depth for Sn 



London equations 

• Phenomenological description of perfect DC conductivity and 
Meissner effect 

• Electromagnetic response for ℏ𝜔 < 2Δ  (otherwise pair breaking 

• Assumes homogeneous state ( 𝑛𝑠 ≠ 𝑛𝑠 𝑟 , i.e. not for type II) 

• Assumes local response (i.e. response at r caused by field at r) 

• Can be derived in analogy to drude + maxwell eqns 

• Alternatively from macroscopic wavefunction 



Measure inductance SC rod 
LRC circuit,  
 

Shawlov and devlin, Phys.Rev. 113, 120 (1959) 

Alternative method: resonant cavity 



London penetration depth Al 

Bonaldi et al. Phys.Rev.B 67, 012506 (2003) 

λexp (T=0) ~ 50 nm 

𝜆𝑐𝑎𝑙𝑐 =
𝑚

𝜇0𝑛𝑒2
≈ 13 𝑛𝑚 

Experimentally much larger than predicted 
Origin: non-local behavior because  
 london length << coherence length ~ 1000 nm 

Temperature dependence:  
       phenomenologically from 2 fluid model  
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