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��5��"�7�%�6�-��.7�� ����.1&-�&.���$1!$�-���.�%�0�.%3$&.����0�-���1-8�����1-
�.�&�-%$6��1�"-&�� !$��"0���&�� 0��������� ��!�� �#'("3� �!��0����"-� 4��!-�
Pbnm, Z =� �&�� �/�"-�$&�&$� /-1.9$&&�� "� ��%�� �!� – Nd –� �)� "$%$� %�� /��0�-&&��
0$�$%&��4���-%.�0- RE-�-�.�&."
�.�"��$/����-�.�%��/-��&�1.�&�4��/��0�-&&����*:1��
$�$1$&�-�&�7���1.�����-�/1$&5$&&��%$6��1-�.7�!$��"0���&�7�0���������� 

Crystal structures of SmGaO3 and Nd1-xPrxGaO3 (2 = 0,25; 0,5; 0,75), and 
Nd1-xSmxGaO3 (2 = 0,25; 0,5) solid solutions has been studied by means of X-ray 
powder diffraction technique. The crystals investigated belong to orthorhombically 
distorted perovskite-like structure of GdFeO3 –type (space group Pbnm, Z = 4) at room 
temperature. Isovalence substitution in the series Sm – Nd – Pr led to increasing of the 
average ionic radii of RE-cations, and, consequently, to naturally rising of the cell 
volume and decreasing of the perovskite structure deformation.  
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����������� �����	������ ��
��	�� ��� 	����� (�� �����##���$� �� �	��
���� NdGaO3 – 
PrGaO3 ���NdGaO3 – SmGaO3.   

�$��%��-� $�0!$��1$&���� ,����	� ��$� ������'
��� –�������	����	� ��
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��������Nd1-xPrxGaO3 �	��4�
���1�
��1�
�/�
����������(�����������	����	�&���������	�	�������-
�	� �� ����� ��� �
���������#� �
����������������#� ���������#� �	���GdFeO3. "�� �
��$�
��	����� �	�� ��������� ��
��	�� ��� 	���� �������������	�� �
������ .���
����� �	$�	���
����
��������$���'�
���
�	�
������	�	��������������	�	��	������
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�
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�	�� �����	����
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-��
����	� 
	��0�-��4�-6.�&.�2-�-��$��0������!��"3, Nd1-xPrxGaO3��-�
#1-xSmxGaO3 

Nd1-xSmxGaO3 Nd1-xPrxGaO3 
����
 ��������
 SmGaO3 

0,25 0,5 0,25 0,5 0,75 
 a (Å) 5.37809(5) 5.41432(3) 5.40273(6) 5.43538(3) 5.44260(3) 5.44952(4) 

 b (Å) 5.51661(6) 5.50183(3) 5.50661(5) 5.49590(3) 5.49397(3) 5.49245(4) 
 c (Å) 7.65501(8) 7.69379(4) 7.68118(8) 7.71310(4) 7.71809(5) 7.72349(7) 
 V (Å) 227.115(7) 229.188(4) 228.521(7) 230.408(4) 230.782(4) 231.174(6) 
Nd(Sm,Pr) x -0.0131(3) -0.0106(2) -0.0107(3) -0.0087(2) -0.0087(2) -0.0073(3) 

(x y ¼) y 0.0498(2) 0.0450(1) 0.0467(2) 0.0414(1) 0.0392(1) 0.0379(1) 
 B (eq)a 0.87(3) 0.34(2) 0.48(3) 0.52(2) 0.32(2) 0.29(2)* 
 B11 0.86(3)       0.31(3) 0.65(5) 0.44(4)     0.35(3)     0.17(4)       
 B22 0.86(3)       0.30(3) 0.41(4) 0.57(3) 0.29(3)       0.33(3)       
 B33 0.88(3)       0.39(4) 0.39(4) 0.56(4) 0.24(4)       0.28(4)       
 B12 0.52(6)    0.05(5) -0.06(8) -0.05(6) 0.01(6) -0.06(6)    
 B13, B23 0 0 0 0 0 0 
        

Ga B (eq)a 1.66(5) 0.96(5) 0.55(4) 0.89(5) 0.64(3) 0.58(3)* 
(1/2 0 0)        

        
O1 x 0.101(2) 0.0794(13) 0.094(3) 0.0860(15) 0.0796(15) 0.074(2) 

(x y ¼) y 0.448(2) 0.4755(12) 0.463(3) 0.4771(13) 0.4793(13) 0.471(2) 
 B (eq)a 1.078 0.235 1.4(3) 0.425 0.760 0.453 
        

O2 x 
-0.318(2) -0.2878(11) -0.292(2) -0.2866(12) 

-
0.2867(13) 

-0.272(2) 

(x y z) y 0.277(2) 0.2811(11) 0.287(2) 0.2801(12) 0.2837(13) 0.279(2) 
 z 0.0349(13) 0.0457(7) 0.0488(15) 0.0451(8) 0.0443(8) 0.0498(9) 
 B (eq)a 1.078 0.235 0.6(2) 0.425 0.760 0.453 
        
 RI 0.1403 0.0782 0.0826 0.0732 0.0769 0.0808 
 RP 0.2102 0.1231 0.1664 0.1229 0.1216 0.1455 
a B(eq) = 1/3[B11(a*)2 a 2 +… 2B23 b*c*bc cosα] 

-��
������ 
�.3-��1&.�".%%-�.�"�0�������-2��!��"3, Nd1-xPrxGaO3��-�
#1-xSmxGaO3 

Nd1-xSmxGaO3 Nd1-xPrxGaO3  
SmGaO3 

0.25 0.5 0.25 0.5 0.75 
1 2 3 4 5 6 7 

R-O1 2.321(14) 2.366(7) 2.31(2) 2.388(10) 2.359(8) 2.324(8) 
R-2O2 2.450(12) 2.402(6) 2.363(12) 2.421(8) 2.394(7) 2.408(7) 
R-O1 2.323(15) 2.418(7) 2.36(2) 2.421(9) 2.465(7) 2.449(7) 

R-2O2 2.554(12) 2.532(6) 2.561(12) 2.495(8) 2.572(7) 2.550(7) 
R-2O2 2.654(12) 2.747(6) 2.717(12) 2.832(8) 2.751(7) 2.757(6) 
R-O1 3.15(2) 3.103(7) 3.17(12) 3.111(10) 3.113(7) 3.144(7) 

R-2O2 3.320(12) 3.317(6) 3.357(12) 3.272(8) 3.300(7) 3.298(7) 
R-O1 3.312(14) 3.171(7) 3.26(2) 3.144(8) 3.125(8) 3.158(8) 

<R-O>12 2.755 2.755 2.758 2.758 2.758 2.759 
Ga-2O2 1.903(12) 1.958(6) 1.982(12) 1.952(9) 1.973(7) 1.958(7) 
Ga-2O2 1.986(4) 1.976(2) 1.989(5) 2.012(9) 1.981(2) 1.988(2) 
Ga-2O1 2.040(11) 2.001(6) 1.994(12) 1.979(2) 1.991(7) 2.002(7) 
<Ga-O> 1.976 1.978 1.988 1.983 1.982 1.981 
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������5��������
��� 

1 2 3 4 5 6 7 
R-2Ga 3.118(1) 3.1576(5) 3.151(12) 3.1891(5) 3.1836(5) 3.1738(4) 
R-2Ga 3.259(2) 3.2835(8) 3.276(3) 3.314(1) 3.3044(9) 3.3019(9) 
R-2Ga 3.370(2) 3.3770(8) 3.373(3) 3.379(1) 3.3816(9) 3.3784(9) 
R-2Ga 3.607(1) 3.5628(5) 3.569(2) 3.5298(5) 3.5355(5) 3.5460(5) 

<R-Ga> 3.338 3.345 3.342 3.350 3.351 3.353 
(R-Ga)max/ 
(R-Ga)min 

1.15683 1.1283 1.13265 1.11727 1.11054 1.10683 

R-2R 3.758(3) 3.780(1) 3.774(4) 3.813(2) 3.801(1) 3.799(1) 
R-2R 3.8763(3) 3.8803(1) 3.8767(4) 3.8850(1) 3.8841(1) 3.8844(1) 
R-2R 3.949(3) 3.941(1) 3.942(4) 3.925(2) 3.934(1) 3.932(1) 

<R-R> 3.861 3.867 3.864 3.872 3.873 3.874 
Ga-2Ga 3.8276(1) 3.847 3.8405(1) 3.8618(1) 3.859 3.857 
Ga-4Ga 3.8524(1) 3.860 3.8572(1) 3.869 3.867 3.865 

<Ga-Ga> 3.844 3.856 3.852 3.862 3.864 3.867 
<R-R>/ 

<Ga-Ga> 
1.00442 1.002853 1.003115 1.002589 1.002329 1.001810 

O1-2O2 2.591(15) 2.751(8) 2.737(15) 2.657(12) 2.766(10) 2.767(8) 
O1-2O2 2.792(15) 2.772(7) 2.77(2) 2.821(9) 2.788(8) 2.788(9) 
O1-2O2 2.90(2) 2.791(8) 2.86(2) 2.823(11) 2.803(9) 2.814(9) 
O1-2O2 2.90(2) 2.871(7) 2.88(2) 2.898(9) 2.851(8) 2.855(8) 
O2-2O2 2.753(15) 2.781(9) 2.79(2) 2.756(12) 2.776(10) 2.777(9) 
O2-2O2 2.83(2) 2.818(9) 2.83(2) 2.849(14) 2.830(10) 2.825(9) 
<O-O> 2.794 2.797 2.811 2.801 2.802 2.804 
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 A.���Kovalskiy  

INFLUENCE OF HIGH-ENERGETIC γ-RADIATION  
ON OPTICAL PROPERTIES OF CHALCOGENIDE GLASSES 

OF As–Sb–S SYSTEM 

 Kovalskiy A.'������� 

��0�.%3$&�� "!��"� "�0���$&$�4$���&�4�� γ-"�!��1.&8"-&&�� &-� 0!$�����
�!���&�4��!��!�0�-&&��2-����4$&.%&�2�0���!�%.�&�2�&-!."!��".%&��."�0�0�$1��
As–Sb–��!��!0$"%��.&-�&�1����/�./�� ��+2S3)x(Sb2S3)1-x���0�-&�"�$&�
�9����"0��1��
%�0�.%3�"-&�1�� ��&�$&��-�.�&�1�� %.-!-/�&.� �-%.-�.�&-� ������-� !��"�%���� %��
!��$1&.&&�� 0�$���� "� ���-0�.� ��-8� !�4��&-&&�� �-� ��4�� !��0".��.&&�� "� ���-0�.�
!��/���0�.��+����$&��"�0&�"��
�9��"$����&-��-�2-�-��$��0!�0�$�$3�"-&�2�/1.&�
�!���&�2�"�-0��"�0�$��"�/&-�-8��0��0!."".%&�5$&&�1���&�$&��-�.��-��1."��+�

�-�����+-!��!�&�"-&��1$2-&./1��-%.-�.�&�-.&%���"-&�4��%$6$�����"��$&&�� 

Influence of high-energetic γ-radiation on the optical transmittance spectra of 
chalcogenide vitreous semiconductors of As-Sb-S system along of (As2S3)x(Sb2S3)1-x 
pseudobinary line was investigated. It was established that radiation treatment leads to 
the darkening of glasses near the optical absorption edge and their bleaching in the 
transmittance region for the whole investigated concentration range. It was concluded 
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