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ANISOTROPY OF ACOUSTICAL PARAlyIETERS AND 
DYNMICS OF mE NEMATIC PHASE IN MBBA 

VYACHESLAV BALANDIR, ALEXANDER KASHITSIN, 
SERGEY PASECHNIK 
Moscow Instrument Institute, Strominka 20, 107076 
Moscow, USSR 

Abstract 
carried out for an oriented sample of MBBA are 
presented. It is shown that the frequency depen- 
dences of ultrasound parameters anisotropy in the 
frequency range 0,3-10 MHz can be described in the 
framework of a single relaxation time model. 

The results of ultrasound experiments 

The experimentally obtained temperature-frequency de- 
pendence of ultrasound attenuation anisotropyAa/$ in 
the nematic phase of liquid crystals can be described 
within the framework of generalized hydrodynamics , 
according to which a number of molecular processes can 
contribute t o  the value of dq{ . Particulary, in stu- 
dies' **the existance of the two independent relaxation 
processes is proposed for explanation of the tempera- 
ture-frequency dependence in MBBA of Aa& . The first 
of these processes is connected with the oritical re- 
laxation of the order  parameter,the second-with intermo- 
lecular relaxation. At the same time, when describing 
an absorption coefficient in a nonoriented sample of 
MBBA the process, atributed t o  the relaxation of fluc- 
tuations of the order parameter was taken into account as 
well as the relaxation of it. 

gation of anisotropic acoustical parameters of MBBA 
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In this paper we present the results of investi- 
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wich was carried out by the resonator4(in the fre- 
quency range 0,15 < f < 1,2 MHz) and the pulse-pha- 
se method5(for 3 4 46 bGI5). Fig.1 presents the 
temperature dependence of anisotropy of ultrasonic 
absorption coefficient in MBBA ( A T  P 1,- T, Tc- 
the clearing point). Fig.2 shows characteristic re- 

2 laxation curves of the frequency dependenoe of A q I .  
The simple phenomenological desaription of the 

results shown in fig.2 can be made using the single- 
relaxat ion approach: 

The obtained relaxation parameters 
presented in table. 

, A and B a r e  

TABLE The relaxation parameters. 
~ 

A T,K 2 0 1 5 1 0  8 6 4 3 2 1 
~ 

,10-9s 23 22 27 29 37 56 75 77 104 

-6 2 -1 A,lO s m 89 97 89 79 76 71 68 69 63 

B,10'14a%-122 14 16 24 27 34 21 29 14 

Fig.3 shows the temperature dependence of relax- 

3 , calculated independently well agree with the va- 
ation time 2 It should be noted that the values of 

lues of z ,  presented in  table. This fact shows that, 
firstly, there is a similarity between the processes 
responsible for the behavior of the critioal part of 
absorption coefficient and its an aotropy. Secondly, 
the fluctuations of order parameter give probably the 
same contribution to normal and parallel oomponents of 
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-12 -1 2 
A O L / ~ F ~ I O  m s  

L 4  8 12 16 AT, K 

FIGURE 1 The dependence of Aa/f‘on temperature; 
,V + - OUT data, % 9 o 9 A -121 

FIGURE 2 The dependence of A d f b n  frequenoy. 
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-8 n o  s 
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FIGURE 3 The temperature dependence o f  2. 

absorption coefficient and so, we can make a hypothesis 
about the i so t ropy  of the fluctuation contribution. 

culate' the anisotropy of ultrasound velocity: 
The values of A a n d c f r o m  the table  al low t o  cal- 

The resu l t s  of our measurement of velocity angsotropy 
and the calculation of i t  are presented i n  fig.4. In 
the 3 - 8,8 MHz frequency range expression ( 2 )  descri- 
bes the experimental data within experimental error ,  
which a l so  coafirmes the possibi l i ty  of using f o r  t h i s  
range the single relaxation time model. The systemati- 
ca l  exceeding of our experimental data compared with 
the caloulation f o r  14,7 MHz and 27 MHz aan be attri- 
buted t o  the influence of the high frequenay process 
of intermolecular relaxation. The evaluation of relax- 
ation time of t h i s  process using; the data from fig.4 
givee r a  6*10'9~ (when & T c  N 5 H) which agrees with 

8 the resu l t s ,  reported for the nematioa w i t h  the simi- 
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lar t o  MB!!A end groups. 

A c / c ,  10-3 

4 A 
A A 

' -  

b b  A 6. 
A 

3 -  

2 .  

1 -  A 27 MHz -*\ 
o 44.7 MHz 
+ 8.7MHz 
x 5 MHz 

-.-._ 
3 MHz 

I 1 I I I 

2 4 6 8 AT, K 

FIGURE 4 The veloc i ty  anisotropy; ___ - eq.(2). 
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