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Two types of molecular excitons

1. Frenkel excitons — transferable
electronic excitation of neutral
molecule

2. Charge Transfer Excitons (CTEs) - pair
of positive and negative ions on
neighbor lattice sites

Donor - Acceptor Solids
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Honeycomb model of FEs with two
identical molecules

Z- excitons
o Xy-excitons
(degenerate)
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E,(k) = Ep 2V f(k) £ |M(k)|;
[IM(R)1? = [p7/(4meoc®)?[f (k) + 3]]
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Xy-excitons

Bz(,? ; B,,ET:",) - circularly polarized

excitations of the molecule
(n o), 0=1,2

two (I,r) excitons in two
nonequivalently positioned
molecules for the excitonic
spectra E
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Equation with trivial coupling only
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Honeycomb model in DA-lattice
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Two systems of
different FEs

(of D or of A)

Three identical CTEs
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Hamiltonian of z-FEs of Donors

H® =¥, [Er + Vi f (k)1B3Bako + Heres + (\/%) Yki=1-3[Bax Cix +
h.c]

Hergs = z E.C;Cy + z F(Je,Jn, k)
K

k,i=1-3

Je, Jn- nontrivial coupling of CTES
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Excitonic levelsEatJ, =], =0

Ei,(k) = (Er+Vif(k)+E)/2+ N T u
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Indirect coupling of FEs in DA-lattice

Hamiltonian of z-FEs of Acceptors

A = Z[EFAWAf(k)]A Azk+(3§> z [A% Cye + h.c]

k kl

u3
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d(k) depends on CTEs parameters only

At J,=],=0  d(k)=1/(E-E)
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Conclusions

Using the symmetry of Haldane model we treat
complicate excitonic spectra of honeycomb lattice
with two identical nonequivalently positioned
molecules and the excitations in DA-2D lattice

Our study Is an example of generalization of
Haldane model, including the anisotropy of
coupling parameters, degeracy of excitations,
trivial coupling with transformation of excitations
and indirect coupling. Similar generalization could
concern the problems far from molecular excitons
spectra.
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