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In order to elucidate the mechanism of spectral 
sensitization in photography, electronic energy 
levels of various dyes adsorbed on AgBr were 
estimated in this paper through Hückel-
approximation molecular orbital (HMO) calcula-
tion in correlation with polarographic and spec-
troscopic measurements of the dyes. [The SC/® in-
dicates that this paper has been cited over 90 
times since 1967.] 
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"I was a postgraduate student in the 
laboratory of S. Kikuchi at the Institute of 
Industrial Science, University of Tokyo, 
from April 1963 to March 1968, and investi-
gated, under his guidance, the mechanism 
of spectral sensitization in photography 
through electrochemical and quantum-
chemical methods. In the laboratory, there 
was an atmosphere in which an attempt 
was being made to search for new direction 
in the field of photographic science by com-
bining electrochemistry, photochemistry, 
and quantum chemistry. I was especially in-
fluenced by K. Honda's polarographic study 
of sensitizing dyes. 

"There were two proposed mechanisms 
for spectral sensitization in photography: (1) 
electron transfer and (2) the energy transfer 
from excited dye molecules to silver 
halides.1 Then, I considered that the deter-
mination of the electronic energy levels of 
various dyes with respect to those of AgBr 
was most important for elucidating the 
mechanism of spectral sensitization. I tried 
to do a Hückel-approximation molecular or-
bital (HMO) calculation of various dyes of 
photographic interests, and to correlate its 
result with those of polarographic and spec-
troscopic measurements of the dyes. 

"The correlation of the lowest vacant 
electronic energy level (εlv) of those dyes 
with their polarographic half-wave reduc-
tion potential (Ered) was quite satisfactory, 
indicating that Ered and oxidation potential 
(Eox) were correlated with εlv and the highest 
occupied level (εho) of dye molecules, re-
spectively. Those results enabled the 
estimation of the energy levels of those dyes 
adsorbed on AgBr. 

"To the best of my knowledge, this paper 
was the first to do the HMO calculation of 
those dyes and to correlate its result with 
those of polarographic and spectroscopic 
measurements. This paper was also the first 
to give comprehensive energy levels of a 
wide range of dyes with sensitizing and 
desensitizing activities on AgBr, which were 
later confirmed by many groups of workers 
through various methods.1 

"Plenty of knowledge on the electronic 
energy levels of dyes obtained from those 
investigations1-3 indicated that spectral sen-
sitization in photography principally took 
place by the electron transfer mechanism, 
and that the knowledge of the electronic 
energy levels of dyes was of great impor-
tance for spectral sensitization from both 
scientific and practical viewpoints. Present-
ly, the measurement of Ered and Eox and the 
HMO calculation are widely used to find 
the electronic energy levels of various dyes 
of photographic interests.1 

"I was driven into the investigation, since 
my economic condition was such that I 
could not foresee my definite plan for living 
unless I could complete my thesis by the 
end of my postgraduate course. 

"This paper was a main contribution to 
my thesis and to my receipt of the Progress 
Award of the Chemical Society of Japan in 
1969, and also contributed to my receipt of 
the Journal Award in 1971 and the Fellow-
ship Award in 1974 of the Society of 
Photographic Scientists and Engineers by 
leading to the proposal of the modified elec-
tron transfer mechanism for spectral sensiti-
zation."2,3 
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