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Non-adiabatic silicon electron pumps

An experimental investigation of a new kind of electron pumps is proposed. Electron pumps 
are  two-terminal  devices  transferring electrons  one  by  one,  hence  producing a  quantized 
current I=ef for a driving frequency f. These devices are at the heart of a future redefinition of 
the S.I.  unit for electrical current, the ampère, which would, like other units, be related to  
fundamental constants (here the charge e of an electron).
A new kind of « non-adiabatic » electron pumps using a single island and a tunable barrier is 
currently developped for quantum metrology purposes as it is a good candidate for a current  
standard delivering enough current to allow this redefinition [1]. 
We have developped with LETI-Minatec  silicon nanodevices (produced in a  200mm and 
300mm  CMOS  facility)  where  transport  is  dominated  at  low  temperature  by  Coulomb 
blockade or single dopants [2,3,4]. 
During the internship the candidate will measure at low temperature (down to 30mK) some 
new devices recently designed to work as non-adiabatic pumps, on an existing, dedicated, 
dilution  refrigerator.  Key  parameters  for  proper  operation  will  be  identified,  and  first 
performance  assessments  will  be  delivered.  Moreover,  as  a  natural  extension  of  silicon 
nanotechnology we have designed on-chip electronic circuits, like on-chip generation of the 
pump drive signal. These first designs will be investigated as well.  As we are very much 
involved in the projects of the most advanced National Measurement Institutes (like LNE in 
France, NPL in the UK, PTB in Germany) in that field, interactions with these institutes are 
very likely to happen during the PhD. 
A PhD on this topics is possible, in which the candidate will be able to participate in the 
design of new samples based on the feedback provided by his/her measurements.  Also a 
Radio-Frequency (RF-SET) reflectometry setup recently developped [5] in the same cryostat 
will be used in combination with the non-adiabatic pump. 
This work at low temperature is essentially experimental, although interactions with theorists 
(both locally and internationally) will be encouraged. 
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