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#�#�&���D������DC���������D�������������F����C���

;-E� �ADE)��DE!� EAD-����EB� �&� F���A)8� FE�B��E!� 1�D-� D-E� EF&� FED-�!8�

 �F���E!� 1�D-� !�D�� &��F� #�� <���,� #�=� ��D��AE!� �C�  �����FED�� �

FE�B��EFEADB� ��E� B-�1A� �A� 0�)�� ������� ;-E� ��1�!�D�� �&� D-E�  �����FED�� �

FE�B��EFEADB� 1E�E� �BE!� D��  �� ���DE� '��� "E!�� -PH�BDE�P%�))��A��

���CA�F���B� D-E� EAD-���C� '���EB� &��� D-E�  ��BB	BE D��AB� D-�D� 1E�E�

FE�B��E!�1�D-�D-E��%0�FED-�!��;-E�F�A�F�F�KA��B���B��B-�&DE!�D��-�)-E��
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<��*�� A�A�=�� �D�)�7�� !�!� FE�B��EFEADB� �A� D-E� -E�DB� �&� &�B��A� <��*��

�D�)�7�=�� +-E'���E�� <��,�� +-E'���E�=� !�!� �� D-E�F�!CA�F� � E'����D��A��
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!EDE�F�AE!��C�!�&&E�EAD����D-E�F����A��CB�B�B��D-�D�D-E�DEF�E��D��E���A)E�

&����%0�FE�B��EFEADB� ���!��E�!EDE�F�AE!�� ���F��EB�1E�)-�A)�����F)�

D�� ���� F)� 1E�E� �BE!� &��� D-E� 3;�� FE�B��EFEADB�� �'� ��DE!8� BE��E!�

$���D9� D��EB�1E�E��BE!� &��� D-E�FE�B��EFEADB� D���'��!����!�D��A��&� D-E�

����CB��;1��-E�D�A)��A!� ����A)� ��'EB�1E�E��E ��!E!�1�D-���-E�D�A)��A!�

 ����A)���DE��&���H?F�A��;-E��'E��)E�'���EB��&�D-E�FE�D�A)����ADB���D��AE!�

&��F� D-E� D1�� -E�D�A)�  ��'EB�1E�E� D�7EA� �A!� ��E� )�'EA� �A� ;���E� ���.� �A�

�%0�FED-�!�1�D-���$��!�E�E D���CDE�1�B��BE!�D��!EDE�F�AE�D-E�� D�'�DC��&�

D�A��A�D-E���$��!�����CB��;-E�E�E D���CDE� �AB�BDE!��&�D-E�E�DE D� �F��D��E��&�

H+�� 4����DC� ����F5� �A!� #�+�� 4����DC� ��F5�1�D-� �!!�D��A� �&� ����D� ���� �D�F�

�A+���4����DC��,F5���

0���D-E��%0�FE�B��EFEADB8�D-E�&����1�A)� E�������A)EFEAD�1�B��BE!.�

:8��A4�5?H+�	#�+�	�A+��?��	��	�A4�58:�



� +-��DE���.��F&��A'EBD�)�D��AB��A�D-E�DE�A��C���	��	�A�BCBDEF� �

���

�

�

%�#�,��F����

%�#�	����F�EF����������F����

�

��.��L�.�� ��.��L�.�� ��.��L�.��

�8��A� #�$��!�B��B4H5� #�$��!�B��B4H5� #�$��!�B��B4H5�

�� ,��� *��� �,��

�����

����

����

����

����

�*��

����

�,��

*���

*���

*�,�

*���

*�,�

*���

*���

*�,�

���� �*�� �,�� *���

���� ���� ���� ��,�

���� ���� ���� ����

��*� �*�� ���� ����

��,� ���� ���� ����

���� ��,� ��,� ����

;���E����.�#�$��!�B�DEF�E��D��EB�&���D-E���.����.�8��.���A!��.�� ��BB	BE D��A��



� +-��DE���.��F&��A'EBD�)�D��AB��A�D-E�DE�A��C���	��	�A�BCBDEF� �

���

�
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;���E�����.�%E�B��E!�EF&�!�D���&���$��!��)	��	�A�����CB���

+��BB	BE D��A���.����.��

�
x, Sn emf (mV) 

����� 141.1+0.1199ZT(±0.10) 

���� 120.71+0.105ZT(±0.35) 

0.2 97.69+0.0614ZT(±0.15) 

0.3 70.83+0.0472ZT(±0.09) 

0.4 44.64+0.037ZT(±0.11) 

0.5 30.72+0.0271ZT(±0.06) 

0.6 15.27+0.0222ZT(±0.18) 

0.7 5.37+0.0185ZT(±0.07) 

0.8 2.28+0.0098ZT(±0.15) 

0.9 1.77+0.0033ZT(±0.03) 

�

+��BB	BE D��A���.����.��

�
x, Sn emf (mV) 

����� 112.31+0.1073ZT(±0.19) 

���� 97.1+0.0816ZT(±0.10) 

0.2 69.76+0.0652ZT(±0.11) 

0.3 51.46+0.0498ZT(±0.09) 

0.4 36.84+0.0341ZT(±0.05) 

0.5 23.39+0.0281ZT(±0.04) 

0.6 7.71+0.0296ZT(±0.08) 

0.7 5.8+0.0164ZT(±0.01) 

0.8 -2.19+0.0179ZT(±0.03) 

0.9 -1.06+0.0071ZT(±0.03) 
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�
x, Sn emf (mV) 

����� 73.85+0.1202ZT(±0.07) 

���� 73.46+0.0853ZT(±0.10) 

0.2 50.63+0.0692ZT(±0.09) 

0.3 37.63+0.051ZT(±0.06) 

0.4 27+0.038ZT(±0.17) 

0.5 20.96+0.0228ZT(±0.13) 

0.6 9.65+0.0208ZT(±0.25) 

0.7 7.14+0.0109ZT(±0.12) 

0.8 0.12+0.013ZT(±0.07) 

0.9 2.05+0.0029ZT(±0.06) 
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� D�'�DC��&��A�1�B�FE�B��E!����A)�D-�EE� ��BB	BE D��AB��;-E�;�'E�B�B��%0�
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D-E����D����F�����EAD-����EB��A!�EAD����EB�1E�E� �� ���DE!��A!���E�)�'EA�
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;���E������ ;-E�� D�'�D�EB��&��A� �A� D-E� DE�A��C���	��	�A�BCBDEF��A!� �A� D-E�

��	�A�<��**�H�FE!�=���A!���	�A�<��*��A��D)�EA�ED����=�BCBDEF��D�,*��H���E�
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2007- present                      PhD studies in Materials science 
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2007- present                  Teaching assistant in several lab 

courses and seminars�
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