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ON THE USE OF THE TWO-COMFONE~ LIQUID 
IN THE CRITICAL POINT OF STRATLPICATIOPJ 

POR THE OP'I'ICAL DETECTION OF TH!3 GRAVI- 

TATIONAL WAVES 

P.R. Nagibarov, S ,A. Zeldovich 

Kazan-Physical-Technical 

Institution of A& . USSR 

--L 

The axis of  the  vessel with  the two-component liquid 

i n  t h e  cr i t ical  poin t  of s t r a t i f i c a t i o n  is oriented along the 

d r e c t i o n  of trial mass i n  the f i e l d  o f  gravitational wave, 

Suppose that vessep sides are less  than the wave length  and 

the  rate o f  equi l ibr ium establishment i n  such system greater 

than t he  r a t e  of the gravitational f i e l d  o f  the wa*e i n  the  

p lace  o f  solution arrangement . Mark the  coordinate  o f  the 

l i q u i d  s t r a t i f i c a t i o n  boundary i n  t he  constant g r a v i t a t i o n a l  

f i e l d  p a r a l l e l  t o  T as t o  
----c 

If such s o l u t i o n  is  l i g h t e d  along 2 by the  monochrom- 

a t i c  l ight  source o f  the  frequency $0 the Mandelshtam-BriE- 

l o u i n  component (MBC) s c a t t e r e d  by the liquid l a y e r  a t  Z = $  

w i t h  t e s t  t he  per iodic  displaceKent w i t h  the amplitude 

which may be easy determined by use o f  ['l-41 : 

A l / c  
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where aG - gravitational wave frequency, 

t iona l  f l o w  intensi ty ,  Avo = 209~ (Vc)Sih$ Mandelshtam- 

-Brillouin displacement, k l  - refraction exponent, c - ra te  

o f  the l ight ,  - ra te  o f  the sound i n  mirture in ordina- 

r y  (noncri t ical)  s t a t e ,  M K ~  = H +  c:' + ~2 cZKp 9 

v,<? =v; C,'P+V~C;~; c,""= 1 -c,Kp M ~ ,  v;, cc,pc ( i = r , 2 )  
- molecular weight, volume, concentration and chemical pot- 

e n t i a l  of the i- th component, K P  - the corresponding val- 

ues i n  the c r i t i c a l  point, 8 = ( 3 3 p ' / a c : ~  
In  derivation of (I] the a t t rac t ion  force of Earth ( o r  other 

c e l e s t i a l  bodies) is supposed t o  be compeneated (for example, 

the experiment of Sputnik), 8 - angle between direction of 

scat ter ing and 3 - axis. 

t. - t i m e ,  

K G  - grav i t a t iona l  constant , 1- - amplitude o f  gravita- 

7 

Evaluate , which may be provided by cosmic of the 

gravitational 

hexane with nitrobensol concentration c f  =OC4 normal pa- 

rts aa i n  [2J * 

radiat ion i f  t o  use nftrobensol eolution-normal 

We find for such mixture near the upper temperature of  st- 

r a t i f i ca t ion  T c  2 @ zo, 5 ° C  accounting experimental da- 

t e  from (?) given i n  127 io~hn) (T -T~  = ~ , i  " C  , e - e ,  

So w e  find from (2 )  A V G  = 300 c/S far e ta r s  LBO, and 

wz5ge which are  a t  a shor t  distance t o  use and producing 

the flow of gravitational radiation i n  the neighbourhood of  

210 
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OPTICAL DETECTION OF THE GRAVITATIONAL WAVES 

and 40, 5 min, correspondently. 

This value exceede great ly  fhe linewidth of the modern 

gaseous lasers ,  If the experimental conditions allow t o  d e t -  

ermine ~ 3 ,  = .i ‘/s 
flow w i t h  i n t  z n s i t g  

we f ind  from ( 2 )  t h a t  radiat ion - 27 ( I G ) , i , r  ioc@&cmay be reg is t ra ted  

bsthe method suggested. Such f low8  may be generated even i n  

the laboratories (see,  f o r  example, r5-71 ). 

It is perspective t o  use the low-temperature and quantum 

l iquid for the nolse decrease. Pas example the analogous ef- 

fect may be expected in the mixture z3- % 

F r o m t h i o  e q l e  the great poesibilities of the w e  of 

eubBtan?esin c r i t i c a l  states where t h e i r  compressibil i t ies 

are very large for the purposes of reg is t ra t ion  of  gravita- 

t iona l  radiation, 

We thank proffessor U.H. Ropvilljem for ueeful diecus- 

sion. 
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