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The problem of wave equation which describes pho­
nons in a many-particle system is considered . 

Starting from 

and assuming two-body interac tion , 
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Let be -hn>l complete se.�4of eigenvectors of the Ham­
iltoni an ( 3 ) . The operator.2;. ci' "';c.°k�,:f with respect to basis of 
these vectors reads ',"" 

Assumption (1):  

This assumption gives 
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Assumption ( 2 ) :  The last  two terms on the right side 
can be ne glected for e ach m .  
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Eq.(?) can be then written in the form 
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Assumption (3): 
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where .st0 is the average volume per particle. This assump­
tion leads to 
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. "'°"� ;� ,. �; By making use of .t\Q. = _\c.: �  , one gets
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Application of  the same procedure on  each term of
Eq. (4) gives 
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where 
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Retaining only the second order space changes one gets 
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where is  

(16) 

This is desirable equation. 
The application of this equation to the liquid He4 

with the Morse-like potential which is determined from the
Yntema-Schneider potential \11 

- ol� • {t. 'i"'  v,�("") : 0. Cl. - b e (17) 

gives for the sound velocity v=662 m/sec. The experimental
value is 240 m/sec. A better evaluation of the sum in (9 ) 
in which short-range correlative motions are included gives
v=3?9 m/sec. 
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As it was shown in /1/, where the collective proper­

ties o! Frenkel excitons were studied in details, the Ha­

miltonian of the exciton system, in the presence of the 

condensate, has (in the Bogoliubov 's  approximation) the 

f ollo\"!ing form : H = ):_ { R{t. + �;Jj//1-_ H0)J3"':. B� +
·1;r,;o J.111 m Y � � 

2n -/11./11o ' (8'! n + 
B B ) + m V 4- :t °--T: + -'G "ii •

. ( 1) 
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Here �,; - is the exciton energy in the effective mass 

approximation and calculated from the "bottom" of the 

exciton zone , f= � is the scattering length tor exciton 

scattering on the cf-potential and i0-the exciton concen­

tration. 

The system of equations of' motion tor the Green's  fun-

ctions: (BlttJ/BrtoJ» and (P/ittJ/BffoJ'i) , obtained f'rom

the Hamiltonian (1), gives the single-particle Green 

!'unction ( in energy representation at T = 0)  : 

(2)  

The pole of this !unction gives the energy ot elementary 

excitations: 

efi'J= u:::ia/+ M:,.i;N..r-r;Dt ( 3 )

and the spectral intensivity enables us to find the occu­

pation number of non-condensed excitons: 
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Nt=l&,B.\= -1 [ lJ/ + 2rra.fi°N. _ CrfJ ] 
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The optical properties of the system are determined by 

the elect.:.ical susceptibility tensor Xq connecting pola­

rization P and electric field 'f:. in the following way: 

fl=411l.:j£j .On the other hand, as it was shown in 121 ,

Chap . IV,  the transverse electric susceptibility tensor 

zj can be expressed over the retarded exciton Green 's

function (2), so that in the domain of the exciton-photon 

interaction we obtain: 

Y.
J.
(.a I)= -du/J 6 [ N( + J Nr J ij I - 2.'lll..Q. r)_-fl -Efll)+id' - .Q - /l -t-£([>J +irf ( 5)

Here A is the excitation energy of an isolated molecule, 

d.: and dj are the components of the dipol transition momen­

tum in the molecule , 1" is the elementary cell volume and 

...{l is the photon energy. 

The light apsorption coefficient in the crystal is propo­
.J. 

rtional to the imaginar part of the tensor 'Xq . From (5) 

we find: Jm { X�(.Q,k)]= ;'i/1.n. (� ... +1) J'[Il -ll -£([)] -

- ��ti �-l> J'[D. - t1  + crfJ] (6) 

Analysis of the above expression shows that in the prese­

nce of the condensate the pozitive apsorption of photons 

occurs in the system at the frequence : ..0,1 = L\ + E If) 

and , also ,  that the possibility of the neGative apsorption 

of photons (the stimulated emission) exist at the frequ-

ence : .n.:1.= ll - c(i/J .
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