
This article was downloaded by: [Tomsk State University of Control Systems and Radio]
On: 18 February 2013, At: 14:14
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered
office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

Molecular Crystals and Liquid Crystals
Science and Technology. Section A.
Molecular Crystals and Liquid Crystals
Publication details, including instructions for authors and
subscription information:
http://www.tandfonline.com/loi/gmcl19

Molecular Theory of Photogeneration
H. Scher a
a BP Research Cleveland., Ohio, 44128-2837, USA
Version of record first published: 24 Sep 2006.

To cite this article: H. Scher (1993): Molecular Theory of Photogeneration, Molecular Crystals and
Liquid Crystals Science and Technology. Section A. Molecular Crystals and Liquid Crystals, 228:1, 41-41

To link to this article:  http://dx.doi.org/10.1080/10587259308032140

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-and-conditions

This article may be used for research, teaching, and private study purposes. Any
substantial or systematic reproduction, redistribution, reselling, loan, sub-licensing,
systematic supply, or distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation
that the contents will be complete or accurate or up to date. The accuracy of any
instructions, formulae, and drug doses should be independently verified with primary
sources. The publisher shall not be liable for any loss, actions, claims, proceedings,
demand, or costs or damages whatsoever or howsoever caused arising directly or
indirectly in connection with or arising out of the use of this material.

http://www.tandfonline.com/loi/gmcl19
http://dx.doi.org/10.1080/10587259308032140
http://www.tandfonline.com/page/terms-and-conditions


Mol. Cryst. Liq. Cryst. 1993, Vol. 228, p. 41 
Reprints available directly from the publisher 
Photocopying permitted by license only 
0 1993 Gordon and Breach Science Publishers S.A. 
hinted in the United States of America 

MOLECULAR TBEORY OF PHOTOGENERATION 

H. Scher 

BP Research 
Clewland Ohin 44128-2e37, USA 

The elucidation of the time evolution of opticali-y excited states in condensed matter is a 
fundamental challenge to both a r e h e d  SCtenUfk probe of materials and to the design of a 
wide variety of photoelectronic devices. In low mobility materials important aspects of this 
evolution can be mapped onto a tlme-dependent random walk (Kw) process invoh.ing 
change transfer (cr) steps of an electron and cation between molecular sites. We use thfs 
F W  process to calculate the dissociation emciency q(E) of these carriers as a function of 
applled electric field E I l l .  The Onsager theory of q(E) is formulated in terms of at least two 
parameters. r,. the initial separation of the electron-cation pa& and qo the quantum peld for 
the initial production of the pair. The Onsager approach is shown to be based on an 
approximation (contcnuum h i t ]  of the RW process. which is often not valid, especialiy at 
s d  r, and large E. The emphasis of the talk wilI be on the importance for q(E) of the 
competition between CT rates and excitation decay rates @,I and how key molecular 
properties, concentratlon. temperature, and E &ect this cornpetitton. The difficulties of 
interpreting cqerlmental ftts for r,. q,, wilI be dtscussed in this context. Detailed features of 
qE) (lncludfng activation energy A and high E-saturation) wilI be illustrated as a function of 
molecular parameters and system geometry in both the large and small R regimes (R-t - 
corresponds to the Onsager model boundary condition of an infinite sink at the origin] as 
well as recent results of a calculation of the slope-to-imercept ratio for this model 121 and a 
comparison to simulations. 

[11 S. Rackovsky and H. Scher. J. Chem. Phys. 89.7242 (1988) and references therein. 
121 S. Rackovsky. Chem. Phys. Letters 178.19 (1991). 
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