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The object of our investigations is the fusion ot two 
Frenkel excitons at one lattice point which could appear 
due to virtual echange of phonons , i.e. the forming of ex­
citon drops (see /1/). The Hamiltonian of the exciton-pho­
non interaction will be taken in the approximation of the 
very strong coupling (see /2/ ) : 
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Here B,B.,. 
and J, 1,

r 
are the exciton and phonon operators ,

respectivel�� � - is the excitation energy of an isolated 
molecule , 4�- is the phonon polarization vector and 11"-the
velocity of the longitudinal sound waves.The details about 
the Hamiltonian (1)  are given in /2/. 

The complete Hamiltonian of the system can be written 
as follows : H = /-I exc + H,;, + H,nt 
where J-1,nt is given by the formula (1), and 
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( 3)

are the exciton and the phonon Hamiltonian, respectively. 
By the use of the unitary Frolich 's  transformation 

we can go over from (2) to the equivalent Hamiltonian in 
which , instead of exciton-phonon interaction, figure a 
fourth order term with the attractive interaction between 
excitons. 

The attractive interaction in the exciton system can 
cause the fusion of two excitons at one lattice point .The 
complete process can be imagined as follows : due to the 
attractive forces two excitons are captured by a molecule 
and mouve in the potential well of depth 2Ll , approxima­
tely.After a time molecule unloads emitting two photon-
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like quanta.The spectrum of these qualitatevely new exci­
tations will be analysed i� !orther. 

Extracting from the equivalent Hamiltonian the part 
which is responsible for the capturing processes we obtain: 
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Following the ideas of Bogoliubov, successfully used 
in the theory of superfluidity, we go over from the opera­
tors 8, .8

+ 
to the new Bose operators C, c+ by the use of 

the usual Bogoliubov' s  1 1u-v 11 transformations.The mixing of 
Bose amplitudes enables as to extract from the interaction 
term in c 4) the quadratic part in new operators c+ 

C , which 
corresponds to the above mentioned new excitations. 

1.rhe spectrum obtained in this way is of the form: 
( -'<in 1X � /. 1T -S 
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The analysis of (6 )  shows that for the small momenta 
the excitations have the linear dispersion law : 

A � Co l;-1( j Co = Vf ,f
fr

4 - 10 '0 
Mn.S-i ( 7 )  

which corresponds to  the lie;ht quanta.·rhe characteristic 
minimum at the lar�e mor:ientum rane;e , analo3ous to the 
rotonic one in the theory of liquid ./-1: , indicates that 
the new excitations have the superfluid properties. 
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