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Collaboration with N.B. Kopnin 

By the time when we met with N. B. Kopnin 

for the first time in Dec 2012 we had been 

coauthors for 3 years and have 2 common 

papers. 

Then I had a great opportunity to work with 

him personally for a half of a year being his 

PostDoc. It was a great collaboration. The 

ideas discussed at that time actuate till now. 

 

The main idea of this talk came up after the 

discussions with N.B. Kopnin. 
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Single electron transistor (SET) 

Normal state SET SINIS or NISIN SET 
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SET. Principle of electron pumping 
Normal state SET SINIS or NISIN SET 

Etot 

ng 
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SET. Principle of electron pumping 
SINIS or NISIN SET 

 J.P. Pekola et al Nat. Phys. 4, 120 (2008)  
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SINIS turnstile. Experimental results 

SINIS or NISIN SET 

 J.P. Pekola et al 

Nature Phys. (2008); 

 

Knowles, Maisi, Pekola  

APL (2012) 
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Master equation for inhomogeneous 

granule 

We assume quasiparticle recombination to be large enough to ensure NS to be 

one of the closest integers to Nqp 
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Tunneling rates in NISIN with vortex 

Parity effect 

suppression 





1

2

~

~

01

01

LL

LR

e

e

















1

2

)(

10

)(

10

~

~

LTVL

LTVR

ee

ee

H

H

D



D







DH = V  



t1 

at1 

V 

-V 

L1 
L2 

D 

t 

(H/Hc1)2 

t t1a 0 
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Resulting e-pumping effect 



Summary 

A new principle of electron pumping based on 

supression of parity effect in NISIN single electron 

transistor is considered. 

 

The time-variating magnetic field is considered as a 

possible realization of this principle. 

 

Using the rate equation approach the pumping current 

is calculated as a function of period of the magnetic 

field cycling. 


