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The goal of this study 

is to use 

the electrical discharge in a solid

to reveal the nature of excitons and polarons

similarly as

the electrical discharge in a gas

is commonly used 

to study the excitations 

of separate molecules, radicals and ions



The scheme of electrical discharge

Åprimary electrons 

Åtheir acceleration in electric field 

Åtheir multiplication by ionization in electron avalanche 

Åpositive feedback (primary electrons restoration)

The bulk electrical discharge 

is known to be impossible 

in a gas with density close  to that 

in a liquid or solid (P = 1000 bar) 



Could the free electron drift in condensed state be 

different from that in a gas of the same density?

solid gas
At the first glance the difference should 
not be significant because

electron mobility 

its diffusion coefficient 

cross-section of elementary process of free 
electron elastic scattering on atom 

That is not true tremendous effect of 

phase state on electron mobility



Excess electron mobility in gaseous, liquid 

and solid rare gases (experiment)
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Electron analog of 

Huygensprinciple for 

light:

Coherent scattering 

of a wave on 

numerous scatters 

should restore the 

wave front
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Coincidence or rule?



The electron drift in solid Xe 

is similar to that in 

Xe gas at pressure lower than 100 mbar

That makes our aim promising 

but 

this is only the beginning of our way


