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Solvent coordinate vs Quantum effects
- decreasing of the activation barrier=¥ increasing rate constant

- tunneling =p decreasing rate constant
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Effect of solvent quantum modes
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Dielectric spectra of water
(J.A. Saxton, 1953)
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Another dielectric spectrum of water

R. Buchner and
co-workers (2005)
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Dielectric spectra
of some ionic liquids
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YUeT KBaHTOBLIX 3(PPEeKTOoB MpU
peopraHusaumuu sHyTpeHHeu cgepbt
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YacTOTHLIU PAKTOP B KOHCTAHTE CKOPOCTU
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KBaHTOBO-MeXaHHUYECKasi TEOPHS IIepeHoca

Japsanoa
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9JIeKTPOHHBIH TPAaHCMHCCHOHHBIN K03¢dbdHmmeHT,K,

Teopus JlaHmay-3HHepa
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Jlannmay-3HHEPOBCKHH cbal{'ropg/e

IIOJIOBHHAQ «PE30OHAHCHOIO
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BrivaHue pesoHaHcHOro pacuiensneHus peakUMOHHLIX
TepMOB Ha BenUUYUHY AKTUBALIMOHHOro b6apbepa
(roMoOreHHbBIN IIEPEHOC 3JIEKTPOHA)
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eTeporeHHbIU NepeHOC 3neKTpOoHa
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MHOKeCTBO MepeceKarImUXCca MOBEPXHOCTEH
CBOOOJIHO YHEPrun
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« 2P PEKTUBHBIN» TPAHCMUCCHOHHBIN KO PUITUCHT

K: =~ p(gF )kBTKe
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IUIOTHOCTD 3JIEKTPOHHBIX
COCTOSIHUH Ha ypoBHE DepMu
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MHOKeCTBO NMepeceKarImuXca MOBEPXHOCTEH
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Mopeaunposanue meroanoM Mounre-Kapiio
(caryuaiiHoe OJIy:KIaHMe 10 y3J1aM IBYMEPHOM PEIIETKH)

\‘...

0

MC



A non-successful trajectory
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A successful trajectory
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ONEKTPOHHbIN TPAHCMUCCUOHHbLIN KO3(POUUNEHT B 3aBUCUMOCTHU OT
NSIOTHOCTM COCTOSAHUK (MoaennpoBaHue metogomMm MoHTe-Kapro npwu
PasfiMYHbIX 3HA4YEHNSIX NaHaay-3MHEPOBCKOro dpakTopa)
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CxemMma nepeHoca 3JIeKTpPoHa B KOH(purypauuu CTM

D

Al

nad? He

‘Ml /\ < %ﬂaa II
v | )

HCMO

MeTaJa tip
+-
B3MO

nareHunasn cmMmeLlleHnA
e Wbias /
2
]z Fop(gF)Hzf J‘ dgpads(g)

TyH HenbHbLI l\/JI TOK IUIOTHOCTE DJIEKTPOHHBIX INIOTHOCTDL JJICKTPOHHBIX

COCTOSIHUIT OCTPHSI MUKpOCKoria COCTOSIHHIA CIIOCKTHPOBAHHAS Ha
opOuTalp ajacopoara



Mogenb urnsi CTM

Atom W

%-’[@L}é—b%

Knactep W

5d_, opbutanb atoma W
UrpaeT BaXHyro poJsib



Cysteine adsorption on

Model STM contrast Au(110) elecrode
(in situ STM images)
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Rate constant of electron transfer
(statistical averaging)

a)*
-2 [, (ryexpl—1,(") k, Texp[-AE, () / k,T1dv
T

N (IE) (ﬂ(r)+W (r) W(r)+AI)
“ 4l(r)k T

heterogeneous ET
a)*
~ 2_ﬁ‘ | () exp[—IRx) / k,T]exp[~AB(x) / k,Tdx
v/

R o AE° are averaged over orientations
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