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In this article Equation 2 must be

FTPEðtÞ ¼ ITPE
Abs � UTransferðtÞ � UFlðtÞ: ð2Þ

instead of

FTPEðtÞ ¼ ITPE
Abs � UFlðtÞ: ð2Þ

In this article important details of Fig. 1 are incor-

rect or missing. The correct Fig. 1 is presented below:
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Fig. 1 (a) In the xanthophyll cycle the enzymes violaxanthin de-
epoxidase (VDE) and zeaxanthin epoxidase (ZE) vary the
amount of conjugated double bonds depending on the light
conditions. (b) In the molecular gear shift model the change in
the conjugation length causes a drop in the dark state energy of
Zea forming an effective excitation energy trap. The quenching
reduces the chlorophyll fluorescence, FOPE(t), observed with
conventional one-photon excitation (OPE). The carotenoid dark
states can only be accessed by two-photon excitation (TPE).
Differences in the OPE- and TPE-sensitized chlorophyll fluo-
rescence kinetics, FOPE(t) and FTPE(t), reflect a change in the

energy transfer coupling, /Transfer(t). (c) Proposed model for the
biophysical quenching mechanism: In the same way a single
reaction centre (RC) can act as an effective trap for excitation
energy of the entire light-harvesting pigment pool under low
light conditions even a single zeaxanthin molecule potentially
suffices to act as an effective quenching trap. Once the
carotenoid dark state of Zea has been populated it can convert
the energy effectively into heat with in about 11 ps or
additionally into a long living (~150 ps) carotenoid radical cation
during the same time period (Holt et al., 2005)
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