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Tunneling betweenlocalized states
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Instantaneous energy gBf becomes the reaction coordin:



ReactionCoordinate




Linear Relation




Mar cus-HushTheory of Electron Transfer

Two-parametermodel:
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Charge-Transfer Processesn CondensedPhase

Densityof enegy gaps(X = h!):
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Spectral Band-Shape
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Intensity

InhomogeneousSolvent-Induced Broadening
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What do we expectto see?Steady-statespectra.

Solventcomponenbf the band: |
T | T K|
O// B N
7 L -
_ i
7~
l_\_: re % / — =
X n o - \05\ _ i )
7~ . .
L . _ Total width vsthetotal Stokesshift:
T OI/' T /a
hDI’]t o//60\®.‘(d //
B 7 (\\Q 7
. " o7 A¢ 7
Consisteng condition: - O.70 LS -
T e 7 =
n 7~
2 2 © WS
apns — em _ h
= = t s
keT  kgT > L |




What do we expectto see?Time-Resoled Spectra

Time-resolhedexcitation:
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Stokesshift correlationfunction:
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Deviations from the GaussianPicture.

Experimental Evidence:

AsymmetrybetweerCSandCR
enegy gaplaws
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The Approximation of Fixed Charges

Interaction(") = ej(i)
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The Approximation of Fixed Charges.Simulations
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Polarizable Solute
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Hamiltonian:

Q-Model
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Freeenepy surfaces:
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Q-Model: Derivation




Q-Model: Properties

FZ(X):Fll(X)+X
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Reorganization Energy of Polarizable Chromophores
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MC Simulations of Transitions in Polarizable Chromophores

CS transition CR transition
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TRF band-shape
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Time-Resohed Corr elation Functions
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Coumarin-153
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Model and Physical Picture
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Hybrid Model

Couplingbetweerthe D andA stateds explicitely considered
Couplingto all otherstatess accountedhroughthedipolar
polarizability
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Intensity

Calculation Procedure
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Coumarin-153 band-shapes
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Spectral intensity and the Franck-Condon factor

Lax, Kubo-Toyozava, Davydov, 50's. Spectraintensity:
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m 12 IS thetransitiondipolearisingfrom theinteractionwith the external
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Hole Transfer in DNA
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Energy Gap Law
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Conclusions

b(F(X)-Fyyp)

3-parametemodel: 1, 2, Fo

02~
m,=15D

SN I Time-resoledband-shapes:(t) 6 Const.

I 7re(W)

4 2 0 My=6D
w/eV a,,=30
— T T T T T
14 apsorptio? o _ -7

o ean® . o
L VI D-A coupling+ polarizability = band-shapes

10-_‘.-5-!.;*'_.;-.:‘- ‘ . -
M el of intensetransitions.

| PR I |

" PR I
4 4.4 4.8 5.2 5.6 6 6.4
Dh kK

- Enegy gaplaw with 1 6 5.




