Experimental Study of Spatially Resolved Charge and Energy Imbalance in 3
Superconductor

K. Yu. Arutyunov® ®, H.-P. Auraneva®, and A. S. Vasenko®

@University of Jyvaskyla, Department of Physics, NanoScience Centre, PB 35, 40014 Jyvaskyla, Finland
PNuclear Physics Institute, Moscow State University, 119992 Moscow, Russia
CLPMMC, Universite Joseph Fourier and CNRS, 25 Avenue des Martyrs, BP 166, 38042 Grenoble, France

Spatially resolved relaxation of non-equilibrium quasiparticles in a superconductor at ultra-low temper-
atures was experimentally studied [1]. It was found that the quasiparticle injection through a tunnell
junction results in modification of the shape of I-V characteristic of a remote 'detector’ junction. Thel
effect depends on temperature, injection current and proximity to the injector. The phenomena can be
understood in terms of creation of quasiparticle charge and energy disequilibrium characterized by two
different length scales Ag ~ 5 pm and Ay ~ 40 pm. The findings are in good agreement with existing]
phenomenological models, while more elaborated microscopic theory is mandatory for detailed quantita~
tive comparison with experiment. The results are of fundamental importance for understanding electron|
transport phenomena in various nanoelectronic circuits. In particular, the mechanism of relaxation of
'hot’ electrons is of crucial importance for operation of various devices such as solid state coolers and
hot/cold electron bolometers. [1] K. Yu. Arutyunov, H.-P. Auraneva, and A. S. Vasenko, Phys. Rev. B
83, 104509 (2011)




