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skal, a. JaBrowkal, ®R. DABROWSKI3

1 - Institute of Physics, Warsaw Technical Univer-
sity, Koszykowa 75, 00-662 Warsaw, Poland

2 - Faculty of the Buildings and Agricultural Machi-
nes in Prock, Warsaw Technical University, 09-400
Prock, ftukasiewicza 17, Poland

3 - Military Technical Academy, 00-908 Warsaw, Poland

Abstract We have carried out a high-resolution X-
ray critical scattering in a binary mixture of smec-
tic B: 4-4-hexyl(bicyclo(2,2,2] octylphenyl)4-octyl-
oxybenzoate and smectic C: 1—[5—(4—hexy1pheny1)pyri-
midyl—2]—2—(4—hexylopheny1)ethane. Near the multicri-
tical points NAC [1,2] and INA [3] the magnitudes of
the critical exponents: vy, , v, and 7 for the N - 8
transition are extracted from our data. The critical
exponent f# was also calculated in the vicinity of

the BAC and NAC points.

INTRODUCTION

The subject of our study was the binary mixtures of the
liguid crystal compounds with the different smectic pha-
ses, The phase diagrams of these systems exhibit the appe-
arance of different multicritical points in dependent on
the composition of the mixture. The phase diagram of our

binary mixture S_ + SC shown in Fig. 1 was obtained by

means of the optfcal microscopy, scamning calorimetry and
X—-ray scattering. X-ray measurements were performed for

different concentrations of smectic C in the mixture: x =
0, 0.3, 0.5, 0.6, 0.8, 1. The following sequences of the

phases have been observed: S, - S, - I for x = 0, 8
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- I for x=0.3, 8, ~-S,~-58, ~-N-1Ifor x= 0.5; 0.6,
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FIGURE 1, The phase diagram of the 3

+ 3. binary
. C
nixture.

B

EXPERIMENT

The X-ray scattering measurements were performed on two-
crystals spectrometer using the CuKm radiation monochro-
matized by two flat Ge single crystals. The instrumental
resolution defined as the half-width at half maximum of
the Bragg peak (HWHM) was 41073 87t in-plane longitudinal
direction (respectively to the long axes of the moleculesl
8.10% 21 in the in-plane transverse direction and 2.1072
A—l in the direction perpendicular to the scattering plane
The investigations have been carried out for the parameters

of the primary beam: 40 kV and 30 mA. The liquid crystal
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sample was ordered through the cooling from isotropic to
Smectic phases in the magnetic field 0.8 T. The tempera-

ture was controlled within + 0.01 K.

EXPERIMENTAL RESULTS AND DISCUSSION

The X-ray critical scattering intensity was measured near
the 5, - N phase transition (T = Ty, + T) above the smec-
tic A - nematic transition line. Experimental data were

analyzed by means of the expression for cross-section gi-

ven by Als-Nielsen at 2ll. [4]

Bb(qo)
22"

6(q) = NCEP
1+ (Cl,, - (IJ.) §,, t 4. F

The temperature dependences of the longitudinal ¥ and

transverse ¥, (respectively to the long axes of the mole-
cules) correlation lengths and the static susceptibility
were discussed. We observed that the ¥, changes with the
concentration x. The results of our measurements are pre-
Sented in Table I and in Fig. 2, The values of the f , ¥,
and ¥,/ in the Table are given at t = T/Tp, - 1 = 1073,

TABLE I The values of the measured parameters for the
smectic A - nematic phase transition.

p'd Yo v, 7
0.3 0.70 £ 0.05 0.55 + 0.04 1.35 + 0.08
0.5 0.75 £+ 0.06 0.58 + 0.05 1.40 + 0.07
0.6 0.78 + 0,05 0.65 + 0.04 1.50 + 0,07

) A , i

x (1) (1) R/ (2
0.3 230 70 3 403.15
0.5 250 50 5 394,85
0.6 260 30 9 384 .55
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FIGURE 2, The correlation lengths: §,6 ,%, and the sta-
tic susceptibility 6, versus temperature for x = 0.3.

For the SA - SC phase transition the change with tempera-
ture of the tilt angle T of smectic C was studied, This

change was obtained from the expression:
cos T = |s:.n QA/snn@C ,

where:
BA — the Bragg angle of scattering for the smectic A phase
BC — the Bragg angle of scattering for the smectic C pha-

se for a fixed temperature.

With our experimental data forf)o and for the concentra-

tion x = 0.5 and x = 0.6 we obtained the change of the
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gngle T as a function of the reduced temperature:

£
] SRRV

as well as the exponent g. For the above compositions two
multicritical points were observed: BCA and CAN, The maxi-
mal values of T for different concentration are: 11.6O
for x = 0.5, 13.2° for x = 0.6, 15.6° for x = 0.8 and
16.8°for x = 1. The calculated exponent g near these mul-
ticritical points has the folloving values: g = 0.46 +

0.05 for x = 0,5 BCA and g= 0.50 + 0.05 for x = 0,60
(CAN).
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