Many-body effects in hopping conduction
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The talk will overview the current understanding of hopping conduction in
the presence of Coulomb interaction. It has been known for three decades that
Coulomb interaction have a profound effect on hopping transport in strongly dis-
ordered semiconductors. The important reason for it is the drastic modification
of the density of states by the interactions. A large number of experiments bear
out a single particle transport theory by Efros and Shklovskii, at least as far as
the functional dependence of the conductivity on temperature is concerning. On
the other hand, it has been somewhat of a mystery why many-body effects (to
be discussed) should be negligible in a strongly interaction system. Relatively re-
cently, carefully done experiments detected substantial quantitative deviation from
the Efros—Shklovskii theory and they were attributed to many-body effects. Differ-
ent types of recent sophisticated computer simulations gave incompatible results.
I shall discuss these theories how experiments relate to them and possible reasons
for disagreements.
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HanoasmMasamy Ha3BIBaIOT yIJIEpOTHBIC KJIACTEPHI C XapaKTEePHBIMU pa3MepaMu
00J1acTH KOTEPEHTHOTO pacCesiHUsl PEHTIeHOBCKMX Jiydeir meHee 10 HM. Hano-
aJMasbl IPUPOIHOTO NPOUCXOXKACHUS OblIM OOHapyKeHbl B KOCMHUYECKUX OOBEK-
Tax [1, 2], KPUCTA/UATH C TAKMMH XapaKTCPHBIMH pa3Mepamd 00pasyloTcsi Ipu
ompefesieHHbX Mapamerpax cuaresa CVD anMasHbIX 1ieHOK [3, 4], ogHako 6osib-
[IMHCTBO MCCJICAOBAHMI HAlPaBJICHO HA N3y4YCHNE CBONCTB, TAK HA3BIBAEMBIX JICTO-
HaIMOHHBIX HAaHOAJIMAa30B, ITOJTy9aeMbIX HETIOCPEICTBEHHO W3 YIJIEpPOda B3pbIBYa-
THIX BELIECTB MPH JCTOHALMK B 3aMKHYTOM oGbeme [5, 6]. JleTOHaHOHHbIIH MeTOx
611 paspadoran B CCCP, u B HacTosmee BpeMs: IPOU3BOICTBO HAHOATIMA30B 3TUM
MeTonoM B Poccun, Ykpaune u benopyccun ocymecTBiisieTcs B MIPOMBIIUICHHBIX
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Macmrabax. HecMoTpst Ha OCBOGHHE B TPOW3BOICTBE, PSI MPUHIUIAAIIBHBIX BO-
MPOCOB (PM3NICCKUX W (PU3UKO-XIMIAICCKAX CBOMCTB HAHOAIIMA30B OCTACTCS HESIC-
HBIMI.

B nexkmim OymyT paccMOTPEHBI CIICAYIONIE BOIPOCHL:
— arperaiys aJIMa3HbIX HaHOKJIACTEPOB,
— cTaOWIbHOCTh HAHOAIMA30B,
— WHTEPKAUTMPOBAHUE HAHOATIMA30B METaJLIAMH,
— CTPYKTypHBIE (pa3oBBIC MEPEXOBl HaHOAIMa3—JIyKOBHYHAs (opMa yriepoma—
HaHOTpauT.
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Pombosnprueckas dasa monmmvepnzoBanHoro ¢yiuiepeHa Cgo BemeT ceds Kak
TUIWYHBI (eppOMArHeTHK: MMEETCsI THCTePE3HC B METIISIX HaMArHMYABAHWS: Ha-
ceimenne HamaramdeHHoctH, Touka Kiopu mpm 500 K. ITocne Toro, xak mepBo-
HavyaJlbHbIC pe3y/IbTaThl ObUIM TOBTOPEHBI B HECKOJIbKHX TpYINax, a TaKXke Obl-
JI0 BU3yaJIM3MPOBAHO [BIKEHHME TOMEHHBIX CTCHOK B OECHPUMECHOM 00pasiie Mo-
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