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K1_75[NH4]0_25804 — New CryStal with ISotrOpiC Point
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Appearance of the isotropic point (IP) or the point of birefringence sign inversion (BSI) is
known to be a result of temperature—spectral deformations of the optical indicatrix at which, for
each wavelength at a fixed temperature, the crystal undergoes a transition from an optically
uniaxial state to an isotropic state or from an optically biaxial state to uniaxial state.

Earlier, isotropic state was found in a number of dielectric ferroic crystals of the A;BX4
group (KzSO4, LIKSO4, szSO4, (NH4)zBeF4, RbNH4SO4, RbKSO4, LINH4SO4) [1, 2] which
covers wide temperature and spectral ranges but some of them possesses IP in an inconvenient
for practice region of spectrum.

Interesting is search for new crystals of this group with IP. This search aims to expand the
range of practically important materials for thermometry [3] and to associate the effect of
structural elements substitution on already known temperature and spectral ranges of BS
existence in the crystal. Since cationic substitution leads to insignificant changes in the optical
indicatrix parameters, one can expect it will lead to changes in the spectral or temperature range
of existence of isotropic state, depending on the percentage of mixing substances.

Considering that K,SO,4 possess | P, within upper described issue, interesting for us was to
investigate the influence of partial isomorphic substitution K ® NH4 on the existence of BS.

To follow that aim a representative of mixed systems with the formula (Kx[NHa]x-1)2SO4
(0<x<1), Ki7[NH4]025504 single crystals was chosen. Thus, in this work, spectra
dependences of refractive indices and birefringence as well as temperature and pressure changes
of birefringence of Ki75[NH4]025S04 crystals on a subject of revealing isotropic points were
investigated.

Birefringence dispersion at room temperature was found to be normal in Y and Z directions
and abnormal in X direction leading to the occurring of isotropic point which corresponds to the
equality ny=ny at the wavelength A » 1350 nm. Such phenomenon is not observed for K;SO4
single crystals and thus is caused by the presence of NH, ions altering the dispersion character in
x direction. From study of temperature dependences of birefringence for the K1 75| NH4]0 25504
crystals at wavelength | =500 nm decreasing of birefringence values for main crystal optics
directions with temperature increasing is revealed. At temperatures Tp; » 541 K and To, » 589 K
two IPs which correspond to the equalities n,= ny and n, = n, respectively, are detected.

From the investigation of birefringence dispersion under the action of uniaxial stresses it
was also showed the displacement of IP and a possibility of inducing pseudo IPsin the crystal by
applying uniaxial stresses which for wavelength | =500 nm are equal Sx » 8.3 kbar, sy~sy » 7.5
kbar and sy~s,» 10.5 kbar.
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