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Dielectric permittivity was measured i n  nenatic, mc-  
t i c - A  and snectic-C phases. Three permittivity components 
were deternined i n  the Sc phase. 

A 
The dielectric permittivity tensor & of the uniaxial 

nematic and snec t i c -A  phases has t m  nonzero ccmponents €11 

and &i which have already been determined experimentally for 
a number of cxmpounds . 
directions parallel and perpendicular t o  the director n 

which is a u n i t  vector characterizin3 the average orienta- 

t ion of the molecules. 

w , 3  6 fi and &I are measured in the 
U 

In a biaxial snectic-(: phase the molecules are t i l t ed  

by an angle 4. with respect to the normal of the snectic 
layer. The direction i n  which the average tilt takes place 
is characterized by a un i t  vector i? lying in  the plane of 
the layer4. The dielectric tensor has three non-equivalent 

axes in the snectic-(: phase which can be chosen as follows, 
1 - is a direction n-1 t o  the snectic layer, 

2 - is parallel to the 3 director, 

3 - is perpendicular to the 12 plane and lies i n  the snec- 
t ic  layer. 
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160 A. BUKA and L. BATA 

The purpose of the present experiment was t o  measure 
the canponents of the permittivity tensor in  nematic, snec- 
t i c - A  and snectic-C phases. W e  believe this  t o  be the first 
investigation of such a kind i n  snectic-C. 

The experiment was carried out on the ccmpound pn-de- 
cylcorybenzoic acid-pn-hexyloxyphenyl ester (DOBHOP) 

The phase transition diagram was determined by a Perkin- 
- E m  DSC-2 calorimeter and has the schane 

63OC 77.5Oc i 1 3 . 5 ~ ~  89 5O solid (11) - Sc - SA - N A isotropic 

I ,450c 1 43.50c 

Sx is a liquid q s t a l  phase not determined so far.  

Catpnents &,,and &,. in the nematic and snec t i c -A  pha- 
ses were measured i n  a magnetic field of 1.2 T applied res- 
pectively parallel and perpendicular to  the measuring elec- 
t r i c  field. 

The permittivity canponents &2 and &3 in  the snec- 

t i c 4  phase were determined i n  three directions 1, 2 and 3, 
which were chosen as mentioned above. The aligned Sc phase 

was  established by cooling the aligned s n e c t i c - A  and 
applying a magnetic field of 1.2 T perpendicular t o  the 
ini t ia l  dlrector ?i . The experimental values of the s ta t ic  

dielectric permittivity of DOBHOP versus temperature are 
shown i n  Fig. 1. 
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Static dielectric permittivity of D3BtEop vs. tm- 
perature: - measured values; - parallel can- 
ponent i n  Sc; -.-.-mean value 

When aligned s n e c t i c - A  was cooled and no magnetic f ie ld  
was applied to align the Fkiirector in  the snectic-c phase 

it was possible to record only t w o  ccmponents of the per- 
mittivity, one of than coincided w i t h  the other was 
fourd t o  be half-way between &2 and E,. 

One can see that the ccmpourad has negative dielectric 
anisotrow i n  the Mematic and s n e c t i c - A  phases and the re- 
lation &, > € 2  > &, is fulfi l led in  the snectice phase. 

The mean values of the permittivity - shown by a dashed 

2eA+c.r and by the 
and dotted l ine i n  Fig. 1 - m e  calculated as usual i n  the 

nematic and s n e c t i c - A  phase, viz. &= 
- 

3 
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162 A. BUKA and L. BATA 

i n  the snectic-C phase. A snall - &, + E 2 + € J  relation € =  
increase i n  & appears around the SA-Sc phase transition and 
snaller changes appear a t  the N-SA and N-I phase transitions 
than were found during our earlier measurements for OCB and 

- 3  

NFWB’. This is probably connected w i t h  the fact  that the 
molecule of DOBHOP has a snaller dipole manent along the 
long axis than OCB and NFWB, so the antiparallel aligJnent 

of the dipoles along the long axis is less remarkable a t  the 

phase transition. 

The snectic-f: phase is usually appraximated as being 
nearly uniaxial4. This approximation means that the values 
measured along the tvm directions perpedicular to the mo- 

lecular axes are nearly equal, the tilt angle fi and &ti 

(Fig. 1 dotted line) can be found by the relations 

2 E3 - € 2  sin n= 
263 - €2 - &, 

/ 3 /  

The tilt angle as a function of tanprature is shown i n  
Fig.2. This tanperatwe dep-dence is similar to that of 
TBBA reported earlier5. The tilt angle was found fran dielec- 

t r i c  data by authors Fkngulgni ard Cabib independent on the 

tenperatme. 
The mean value of the permittivity in  the snectic-c phase 

2‘’ + ‘11 calculated by i= 
and /3/) gave the same result - within our experimental er- 
ror - as was found by 

6 

(61 and cn are taken fran /2/ 

64 + 6 2  + € A  . 
3 

3 E = 

The experimental plot of &, , &2 and &3 versus tenpe- 
rature in the urdetermined % phase depends slightly on the 
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40 50 60 70 

FIG.2. The tilt angle of DOBHOP vs. temperature in Scphase 

conditions (cooling speed), kut w should like to draw at- 
tention to the fact that & 2  increases while undergoing the 
Sc-Sx transition and the tendency of the decrease in &2 or 
& at 1- temperature (rate of crystallization) is dif- 
ferent fran that of &, . The interpretation of the* effects 
needs further investigation, such as identification of the 
Sx structure and determination of the details of crystal- 
lization. 

The authors muld like to thank Dr. D.JXmus, Halle Uni- 
versity, GDR, for synthesizing a d  supplying us with DOWP; 

J.Szabon for the calorimetric investigation of the can@; 
and I.Jbx>ssy for helpful discussicms. 
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