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MexaHn3m nokasibHom peakyun M*M-MM++A nepeHoca 3apana (M3)

A - cBobOHAsA aHEPrnsa peakunm
~ W,@® -YyacToTa nepenayn
~ X
3Heprun A c moabl X Ha Mmooy X
: peopraHnsaumnoHHbIE MOAbI

Wex - HACTOTaA ABYXSAMHOI0O
nepexona

W@ - YaCToTa Nepenavu
3Heprun A c moabl X B cpeny

(BHYTpUMMOneKkynsipHbie)

[BonHoe agnabatmnyeckoe NPUBINKEHNE: Wey, W,V>>W . Nepenaya saHeprun B cpeny - amMmntupytowas ctagms M3

> X
(D(Z) npoMoTuMpyloLas Moaa anumMepa (M...M)*,
rel 4acToTa W,

Mapkyc JlokanbHas KOHCTaHTa CKOPOCTMU: , Mbl
27, 1 (A+A) 2alJ; A (7 A
S Rl ey e durvity K=z ol gy o coslzap) el
A - 3Heprus peopraHmsaumm C(t) - Kop. (PYHKLMSA peakLMOHHOro NoToKa, Z - cTaTCyMMa

J,; - NHTerpan nepeHoca



Peannsaunda ogHoMepHOro andpdy3noHHOro pacyeTa
MI-a4enka n cny4anHo BbibpaHHas Lerno4yka MoJeKy s

(9 () () ) (o

5‘—101—'§‘—112 ;“lNNl

Mo, My, My — MHAMBMAYanbHble MOJIEKYSIbI MaTepUana, obpasytoLme LenoyKy
KonnektusHasa anddy3noHHasa koopamHaTa X 06pa3oBaHa LEMNOYKOM COCEeAHNX MPOMOTUPYIOLLMX MOL,
[nVHbI NPbIXXKOB [ pa3nunyHbI

T-T..=1/K;; K, — nokanbHas KOHCTaHTa CKOPOCTU
2
K[

JlokanbHbIn KO3ddUUMeHT guddysnn D,= >

K; — cny4aliHble BeNIMYMHDI



OnHomMmepHoe aAndy3noHHOEe ypaBHEHME A1 KoopanHaTbl X(t)

O6o6mménnoe yp. JlaHxkeBeHa: g—l:+f; R(t—7)u(7)d =GRF (t)

90X

u=—=; R (t) - penakcaiuonsoe saapo (¢ mamsaTeo); GRF - rayccoBa ciay4aiHasi CHJIa;

%+Iz R(t—1)p(7)d 7=0- penakcaioHHOEe YpaBHEHUE

p(t):<u<(£2:(f:)lé§€)> ; p(t=0)=1- Kop. QYHKIUS CKOPOCTH

Ouddy3usa c maMsaTbIO

—-bt

g ;.8 b—l )) - pynkius Ky6o (pemenue gust o(t) B MapKOBCKOM HIPUOIMKEHUN)

2b

R(t)=5e™ ; p(t)=exp

OObruHast nuddy3us: D:%‘r% - KoappunmeHTt guppy3nu

p+yp=0 ; y= f: R(t)dt:% - K0od®. Tpenus (yp. JlaHKeBeHa)



PacuyéT moaBMzKHOCTHU ¢ 3KCIIOHEHLIMAIbHBIM sIIpoM R(f)

PenakcallMOHHOE YPaBHEHHE: %+IZ R(t—1)p(7)d 7=0 (1)
R(t):%e’bt
PenakcauuonHas ¢pyHKIUa B npubnuxkenunu Kybo-Mapkosa " (2)
_ g e -1
t)=exp|—-Z |t

IIpeo6pazosanue Oypbe-Jlamnaca «fw)= f;o pt)e dt=a,(w)+ia,(w)  R(w)= f: e''dt=R,(w)+R,(w)

1 1
ulw)=— alw)=———=—— - KOMIIJIEKCHas IIOJBUKHOCTh

m —iw+R(w)

kT e 1 em 2b
D=——+—— - KO3(pPULUEHT ou 3unu, ulw=0)=eD=—= = — g yp. (2

T R(w=0) bun nucddy u(w=0) m R(w=0] KT g ™7P (2)

Jl1s m30oTpomHOro Matepuaia TpéxmepHas Tud@ys3us CBOIUTCSI K OTHOMEPHOI.
OcHOBHas TPYIHOCTD: IMapaMeTpsbl D, g, b — cyJaiiHble BeTUYNHBI.

3D mud@dy3noHHYIO 3amady OOBLIYHO pellaloT MeToaoM KuHetTndeckoro MoHTe-Kapno (KMK)



HoBW3Ha

a)HoBbIN crnocob pacyeéTa Kop-pyHKLUMN O(t).
b)Pac4eT NnokKasibHbIX KOHCTAHT CKOPOCTU K C HOBbIMU P(t).

c) HoBbin cnocob nssnevyeHns NnapamMeTpoB pPacHe€Ta Kop-
dyHKUMN p(t) n3 ML pacyeTa C MOMOLLLID KOMMIEKCHOW
KoopAuHaTbl-CKOpOoCTU O X=iw,Q+dQ/dt.

d)AKKYpaTHbINA NMepecyYeT NHTEerpasoB 3JIEKTPOHHOI0
nepeHoca /; HOMO-HOMO (pnsa oblpoK) Mo n3BecTHOW
MeToauKe.



O dy3nda 3apana Ha Lenodke

a) Koporkas mamars (SM)

Peimienue ypasHenus1 nuddy3num noaydaeTcss HeIIpepbIBHOM CIIMBKON JIOKAJIBLHBIX pellleHUH (¢ 00IIMM ImapaMeTpoM b) ¢ pa3pbIBOM
IPOU3BOIHOM

0,t<0

9i ; p(t):Hij;llPj(l/Kj>Zilpi(t_Ti_l)e(t_Ti—l)Q(Ti_t) ;e(t):[l,tZO

2b

(1)

pi(t)=exp t+

e -1
>

BbluncneHne aMIUIMTY bl g;; caydaitHoe OJIy>KaaHue BIOJb OMHOMEPHOU peléTKu (KoopauHara X)

(X*=2D¢ ; D= Kéliz 2) D, — nokasbHbIi K03d0d. tuddysun
[, — m1ar Ha pelméTKe
. kT 2b i
B nokanbHOU Teopuu D,=—— (3)
m g K, — nokajibHast KOHCTaHTa CKOPOCTU
g; kT 1
CpaBuum (2) u (3) = =2 b — o6l TapaMeTp A1 BCeil LIeMOUKN

2b" " m K.I2
m Kl (M pacuét nokansHoit KDOC p())
R(t)=) Ri(t)

e Tx
Mobility u=_ J , plt)dt 3 yp. (1) (KOpPOTKAs TaMITh)
[Mpubmrkenue (1) cipaBenmBo pu ycoBum b>> K, (KopoTKast IaMSITh)

JlokanbHbIe pelneHus p;(t) CIIMTHI HEMTPEPbIBHO HA rpaHuliax uHTepBaioB (7, ,7T;)

To T: T T3



O dy3ns 3apsna Ha Lenodke R(t)=) Ri(t)

b) lnunnas namats (LM)

PenakcallMOHHOE YPaBHEHUE: aa—f+ng(t—r)p(r)d =0 To T T2 T3
N B, g -
p(t)=>._ p(t)o(t-T,_)0(T,~t) , plt)=exp Ai—ﬁt—sze bt)
-1
- Ty N © N g, i-1
Mobility: ‘u:%fo p(t)dt ;p(a):O):fo p(t)dt=(zi:1%(1—exp(—b/Ki))exp(—Zj:1b/KJ.))
N-1
R(7)=2,_, Ri(7)

p(T):Zizlpi(r)

JlokanbHbIe perieHus p;(f) U UX Ipou3BoHbIe dp,(f)/dt ciuThl HenmpepbIBHO Ha rpaHunax uHrepsajios (7.,,7T;)



Table 2 The contribution of active chains to the charge mobility o (cm?/V s)

dpdheKT namMaTu

Method Ensemble Coherence% b/ (K} o.Eq. 15
Marcus Total 8.4 40.4 4.5 %1073
Active 100 18.6 5.0 x 1072
GR + FC? Total 0.1 494 58 1074
Active 4.7 157 9.5 x 1073
GRP Total 33.4 6.6 1.6 x 1072
Active 100 4.1 1.2 % 1071

Computations with Eq. 15: b = 30 cm™!

Notation:

o (total}—the total mobility value extracted from Table [;

o (active)—the partial mobility for the ensemble of active chains.
4 Includes the FC factor (Eq. 21)

b The FC factor disregarded
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Fig. 3 The spectral functions p(t) with the different rate models for the six-link chain. 1—Marcus rate
constants (7] = 4.4 x 10— 11 s), 2—standard GR rate constants (77 = 7.9 x 10710 s), 3—GR rate constants
without FC factors (77 = 1.1 x 10711 ). The values T;, i = 0,....5 for the curve 3 are shown on the
time axis. The piece of the curve related to each link is shown in different color (Color figure online)
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Fig. 3 The spectral functions p(7) with the different rate models for the six-link chain. |—Marcus rate
constants (77 = 4.4 x 1011 s), 2—standard GR rate constants (77 = 7.9 x 10—10 s), 3—GR rate constants
without FC factors (T = 1.1 x 10~ s). The values T;, i =0, ..., 5 for the curve 3 are shown on the
time axis. The piece of the curve related to each link is shown in different color (Color figure online)



Table 2 The contribution of active chains to the charge mobility o (cm?/V s)

Method Ensemble Coherence% b/(K) o,Eq. 15
Marcus Total 8.4 40.4 4.5 x 1073
Active 100 18.6 5.0 x 1072
GR + FC? Total 0.1 494 58 x 1074
Active 4.7 157 9.5 x 1073
GRP Total 334 6.6 1.6 x 1072
Active 100 4.1 1.2 x 1071

Computations with Eq. 15: b = 30 cm ™!

Notation:
o (total)—the total mobility value extracted from Table 1

o (active)—the partial mobility for the ensemble of active chains.
4 Includes the FC factor (Eq. 21)
b The FC factor disregarded



Pacuét nmpoBomumoctu

Table 1 The calculated charge mobilities o (cmzN s) forw =0

Method Equation b =30cm™! b =100 cm™!
b/(K) o b/{K) o
Marcus 15 40.4 4.5 %1073 134.5 6.1 x 1073
13 6.4 x 1073 6.7 x 1073
GR + FC? 15 494 58 x 1074 1647 58 x 10~
13 1.3 x 1073 9.0 x 1074

The exact Eq. 13 for @ = 0 reads: ié((z)) = %(1 —exp(—b/K;))

The charge mobility for a-NPD is: experimental [23,35.36]: 107°.3 x 10™% — 1.6 x 1077; from carlier
computations [13,14,37]: 2 x 1072,6 x 10~*, .11 x 10~*

4 Incudes the FC factor (Eq. 21)
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