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Sequential and cooperative excitation energy transfer has been studied with
Langmuir-Blodgett multilayer films which were prepared by successive deposition of
monomolecular layers contained in each layer different dye molecules. Six functional
dye molecules are stacked along the transfer channel, as denoted by N1, N2 -+ in the
order of decreasing the S energy level of dye (see Figures). The distance between
adjacent layer is 25 A, and the Forster critical transfer distance falls in between 50 and
70 A. Taking an interchromophore distance of 25 A as an optimal D-A pair, the
excitztion transfer should occur in 1~10 ps. From analyses of the ps time-resolved
fluorescence spectra, the time course in every emiss:on: component of N1, N2 -
revealed that the ficorescence rises sharply in 15~20 ps and then slowly at later time
100~200 ps, whiic iz tie decay part the fast and siow decays appear. For the fast kinetic
comporzns, the decay time of donor corresponds to the rise time of acceptor and also to
the fluorescence anisotropy decay constants. Striking features are that the fluorescence
decay and anisotropy decay of N1 become faster in going from two (N1-N2) to four
(N1-12-1N3-N4) layer systems, and the transfer efficiency of N1—> N2 increases as one
goes {rom the tvo 1O the four layer systems.

These observation can be accounted for by assuming participation of a reversible
transfer process. Thc reversible transfer may occur tiro.gh a dipoie-dipole interaction
of the For<*er ir 2cranism (the medium coupling case) which is considerably larger in the
interacti>r energy than the weak coupling case. The ultrafast transfer should compete
with (72 vibzziional relaxatioz (~10 ps) within toe vibrational manifolds in St initially
popuizizl, and invo'ves a transier from vibratiozally uarelaxed levels. In relation to
bioloz.c2' molecu'ar systems, such non-equilibnium excitation transfer should involve in
the excizion transport in the photosynthetic light-harvesing antenna systems.

“o o o

Ny
HC By
L]
| bt . ! (:E?"’"‘::O N
eI oc &% v
1 S.
L et Ne
Tc b G
W Ne
“* occ
| w ﬂ%"%b Ns
R4 bt Lot
A Icc
4 rL 1
Z ek %)(wm_mw_m?eg
£ r& Quartz plate | 1 i Ne
DIDC

TIME (ps.fs)



