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VLRQ� ODUJH�JUDLQ PRO\EGHQXP� ILQH�JUDLQ ]LQF DOOR\ DQG DPRUSKRXV FREDOW DOOR\ XQGHU WHQVLRQ DUH GLVFXVVHG
IURP XQLILHG SRVLWLRQV� ,W LV VKRZQ WKDW UHDOL]DWLRQ RI WKHLU VXSHUSODVWLFLW\ UHTXLUHV IXOILOPHQW RI VWUXFWXUH�
NLQHWLF SULQFLSOH�

3$&6� ������−o

&�$� ��SF¢R�� ��+� �R�SH�R�� +��� �D ��H �R�
(�0� �RS�FR�F�D®� +�%� 0� D�R�

32�� �32�(&&2% 3(�$.&$��� % ��32�+(+��
+$+2.3�&7$����(&.�; 0$7(3�$�2%�
�2���(++�; ����2.2� ��$&7��(&.2� �(�230$��(�

�SRD D����SR�D ª RFR�H  RF¢� ¡SR¢H�D �® ¡SR¥HFFR� �R��SD¢D ¡S� £¡SR¦ H �� �D¢HS�D�R� � R��DF�
¢� FSH� �[ � �R�«§�[ �H¤RS�D¥�� � R¡SH�H�H D �[ SR�« � F¢S£�¢£SRR�SD�R�D �� � ¤RS��SR�D ��
F�R�F¢�� �R�D�D R� ¦¢R �D�R R�HS RF¢� ���H H �® �H[D �¦HF��[ F�R�F¢� �H¤RS��SR�D  R�R �D¢HS�D�
�D R¡SH�H�®¢F® ¬¤¤H�¢D�� SH�D�FD¥��  D¡S®�H �� �H¤RS�D¥�R  R� � ¢H¡�R�R� ¡S�SR�ª�

3$&6� ������.]� �������G� �������Z

.��� � £§�H��¦� 2��� �H���H �R� 7�(� .R F¢D ¢� R�D�
��$� �D ��H �R

0$�+(7��0 +$+2�232�.2% �(��32%$++2�2
��2.&��$ ��3.2+��

�FF�H�R�D D �D� �¢ D® �RF¡S���¦��RF¢«  D R¡RSR§�R� FRF¢D�R� �PRO��� =U2� � �<�2� � =U2� �
� �<�2� � �&U�2� � ���3U�2�� +D R¡RSR§�� R�R�[ FRF¢D�R� �ª�� �R R¤D� ª��� FRR¢�H¢F¢�R�D��
¢H¢SD�R D�« R� �R��¤��D¥�� � ��H�� ¡S��HS R R�� D�R�ª� SD��HS ¦DF¢�¥� SD� ª� ��−�� QP� 0D��
 �¢ D® �RF¡S���¦��RF¢« χ ���HS®�DF« � ¡R�H ��� N2H � ��D¡D�R H ¢H�¡HSD¢£S ���−���� .� 2� DS£�H�
 R� ¦¢R ¢H�¡HSD¢£S D® �D��F��RF¢« �D� �¢ R� �RF¡S���¦��RF¢� F�R� R�H��SR�D  R�R  D R¡RSR§�D
��R�F��D ¥�S�R �®� FR�HS�D¨H�R �SR�H < �R ª &U � 3U� ��HH¢ ���� [DSD�¢HS ª� ��® ¡DSD�D� H¢��R��
��® ¡RSR§�D� �H��SR�D  R�R ¢R�«�R <� R� DS£���DH¢F® �D��F��RF¢« χ(7�� [DSD�¢HS D® ��® ��D�D� H�
¢��D� 2¥H �D �H��¦� ª �D� �¢ R�R �R�H ¢D R�SD�¥R� F &U � 3U �DH¢ a ���µ%� �F¢D R��H R� ¦¢R �D��
 �¢ D® �RF¡S���¦��RF¢« F�R� R�H��SR�D  ª[ R�SD�¥R� ��HH¢ �D�F��£� � � ¢HS�D�H ���´��� .� �R�
¢RSª�� �HSR®¢ R� F�®�D  F ¡DSD�D� �¢ ª� ���D�R� &U � 3U � F£��DS £ �D� �¢ £ �RF¡S���¦��RF¢«�

3$&6� ������9Z� ������.]

$��� �HS®�� � ��0� �¤SRF� %�$� �D�D��§� �
��%� �R�D��H� +��� �¤SRF� %��� ����� 

%���+�( �+7(+&�%+2� ��$&7��(&.2� �(�230$���
+$ 2�3$�2%$+�( α�0$37(+&�7$ % 0(7$&7$����+�;

� &7$����+�; $�&7(+�7+�; &7$��;

3DFF�R¢SH R ���® �H � ¢H F�� R� ¡�DF¢�¦HF�R� �H¤RS�D¥�� �����  D �HF¢D�����D¥� γ�¤D�ª � �H�
¢DF¢D���« ª[ � F¢D���« ª[ D£F¢H �¢ ª[ F¢D�®[� �R�D�D R� ¦¢R £�H��¦H �H F¢H¡H � � £�H «§H �H
¢H�¡HSD¢£Sª �H¤RS�D¥�� ¡S��R��¢ � R�SD�R�D � ¤HSSR�D� �¢ R� ¤D�ª � �FF�H�R�D  ª[ �D¢HS�D�
�D[�



NbabdZ b l_ogbdZ \ukhdbo ^Z\e_gbc ����� lhf ���� �

�

3$&6� ������.I� ������(I� ������−[

��%� .�SHH�D� ���� �£��®�R�� +�%� �£��� R�D� %�$� .�S���R�

0$37(+&�7+�( γ−ε−α��3(%3$�(+��

�3� ��$&7��(&.2� �(�230$��� 02+2.3�&7$��2%
$�&7(+�7+2� +(3�$%(��(� &7$��
& +��.2� �+(3��(� �(�(.7$ ��$.2%.�

�R�D�D R� ¦¢R £SR�H « � H§ �[  D¡S®�H �� � RS�H ¢D¥�® RF� �R R�S�F¢D��R� D£F¢H �¢ ª[  HS�D�
�H¨�[ F¢D�H� R¡SH�H�®¢ ¢�¡ SD����D¨H�F® ��F�R�D¥�R  R� F¢S£�¢£Sª� �H[D ��� �H¤RS�D¥��
�F�R�«�H �H�� γ−ε−α��DS¢H F�¢ RH ¡SH�SD¨H �H �0�� � �R¬¤¤�¥�H ¢ �H¤RS�D¥�R  R�R £¡SR¦ H �® Θ�
����¦HF�D® ¡S�¦� D RS�H ¢D¥�R  R� �D��F��RF¢� F�®�D D F ���® �H� ¡R�® � H§ �[  D¡S®�H ��  D
�H��¦� £ SDF¨H¡�H �® ¡R� R� ��F�R�D¥�� D��〈���〉  D ¦DF¢�¦ ªH ��F�R�D¥�� �R��� D��〈���〉�

3$&6� ������(I� ������−]� ������9Z

%��� &¡£F�D �� $��� �£�D��R� ��0� .R�D�H �R�
+��� 0D¢SRFR�� $�%� &¡£F�D �� ��$� �H�¦H �R

2&2�(++2&7� 3$%+2.$+$��+2�
0+2�2���2%2� �.&73����

�SRD D����SR�D ª SD���¦ ªH F[H�ª SD� R�D D�« R� � R�R£��R�R� ¬�F¢S£��� �3.0��� � ¡SR���F¢S��
SR�D ª  H�R¢RSªH HH RFR�H  RF¢� � �R��R� RF¢�� �SH��R�H D �D¢H�D¢�¦HF�D® �R�H�« ¡SR¥HFFD ��®
R¥H �� F��R�R�R SH���D� �SR�H�H D R¥H �D �R ¢D�¢ R�R ¢SH �® ¡S� �F¡R�«�R�D �� ����RF¢� �ªFR�R�R
�D��H �®�

3$&6� ������)H

(��� �D§� F�D®� %�%� �D§� F���� $�&� �R�DSH�D�
���� 7�¨H �R� &��� &ª �R�

2&2�(++2&7� ��$&7��(&.2� �(�230$��� 0(��
�2� %���+�(0 .20��+�32%$++2�2 +$�3��(+��

�.3��(+�(−3$&7��(+�(�

��£¦H R ���® �H �R��� �SR�D  R� ¡�DF¢�¦HF�R� �H¤RS�D¥�� ��S£¦H �H F SDF¢®�H �H��  D F¢S£�¢£S£
�H��� �R�D�D R� ¦¢R ¢D�D® �H¤RS�D¥�® ¡S��R��¢ � R�SD�R�D � �H��R�S�F¢D���¦HF�R� F¢S£�¢£Sª
�SD��HS �HSH  ���−��� µP� F �ªFR��� £SR� H� ¡�DF¢�¦HF��[ � ¡SR¦ RF¢ ª[ [DSD�¢HS�F¢��� �F¢D R��H�
 R� ¦¢R ¡S� FR��D �� �R��� �SR�D  R�R  D¡S®�H  R�R FRF¢R® �®  D��¦�H �DFD¢H�« ª[  D¡S®�H ��
�H�DH¢ �R�HH �H���� ¡SR¥HFF ¡�DF¢�¦HF�R�R ¢H¦H �® ¡R� �H�F¢��H�  RS�D�« ª[  D¡S®�H ��� �F�H�F¢�
��H ¦H�R  D¡S®�H �® ¢H¦H �® F ��D¢F® � �−� SD��

3$&6� ������)N� ������9Z� ������/Q

%�$� ��¦H �R� ��0� �¤SRF� (�%� �R¡R�D�
+��� �¤SRF� ��%� �R�D��H

�2�(%$� �2++$� 0�.32&.2��� 0(7$��2%
�3� �+7(+&�%+20 %+(�+(0 %2��(�&7%��

�SH�F¢D��H ª SH�£�«¢D¢ª RS��� D�« ª[ �FF�H�R�D �� ���H H �� D¢R� R�¡SRF¢�SD F¢�H  R� F¢S£��
¢£Sª SD���¦ ª[ �H¢D��R� ¡RF�H � ¢H F�� ª[ � H§ �[ �R��H�F¢��� ��%%�� �ª¡R� H  ªH F ¡R�R¨«
�H¢R�D ¡R�H�R� �R  R� ���SRF�R¡�� ���0��



NbabdZ b l_ogbdZ \ukhdbo ^Z\e_gbc ����� lhf ���� �

�

3$&6� �������H� ������ −[� ������−W� ������−Q� ������−]

%��� �S� H�� 2��� .£�� R�D� ��$� +R�R�§R R�D�
$�+� �H�R��[� 

�(3(3$�27.$ � &%2�&7%$
�2��0(3��$��2++2 +$�2�+(++�; .20�2��72%�
&2�(3�$��; &%(3;%�&2.202�(.���3+�� �2���7��(+

�FF�H�R�D R ���® �H £F�R��� ¡HSHSD�R¢�� ¡R���HS��D¥�R  R  D¡R� H  ª[ ¡R���HS ª[ �R�¡R��¥�R  ª[
�D¢HS�D�R� ��.0�  D RF R�H F�HS[�ªFR�R�R�H�£�®S R�R ¡R��¬¢��H D �&%0��� � ��F¡HSF R�R D����
 �®  D �[ �H[D �¦HF��H F�R�F¢�D ¡S� SD���¦ ª[ F¢H¡H ®[  D¡R� H �®� 2¡SH�H�H ª SH���ª ¡HSHSD�R¢�
�� �R�¡R��¢R�� R�HF¡H¦��D¨�H R¡¢��D�« ª� £SR�H « �H¤RS�D¥�R  R�¡SR¦ RF¢ ª[ [DSD�¢HS�F¢��
�D¢HS�D�R�� �R�D�D R� ¦¢R ���¢H�« RH [SD H �H ¡RSR§�RR�SD� R�R �.0 &%0��−$O  H ¡S��R��¢ �
F£¨HF¢�H  ª� ���H H �®� �H¤RS�D¥�R  R�¡SR¦ RF¢ ª[ ¡R�D�D¢H�H� R�SD�¥R�� ¡R�£¦H  ª[ �� ¬¢�[
�D¢HS�D�R��

3$&6� ������'D� ������)F

$�$� �SR[RSR�� ��+� +H��R� $�&� .DS D¦H�

&�(.73 ��3 �2+$ 0Q�� % &G�%)��¶�+�2

�3� %�&2.�; �$%�(+��;

2� DS£�H   R�ª� F¡H�¢S ��3 �R D 0Q�� � &G�%)��¶�+�2� �FF�H�R�D R ���® �H �FHF¢RSR  H�R F�D¢�®

� ¢H�¡HSD¢£Sª  D ¡DSD�H¢Sª F¡H�¢SD� ���R� � ¢H�¡HSD¢£S R� �D��F��RF¢� ¡DSD�H¢SD �
�E ���� .�

F���H¢H�«F¢�£H¢ R  D��¦�� ¤D�R�R�R ¡HSH[R�D� FR¡SR�R��D¨H�RF® ���H H �H� �R¬¤¤�¥�H ¢D ¢H¡�R�

�R�R SDF§�SH �®� �R�D�D R� ¦¢R �D��H �H F£¨HF¢�H  ª� R�SD�R� ���H ®H¢ ¡DSD�H¢Sª F¡H�¢SD�

£�H «§D® D�F�D�« ª� ¡DSD�H¢S �
�E � £�H��¦��D® �£��¦HF��� �

�E �



NbabdZ b l_ogbdZ \ukhdbo ^Z\e_gbc ����� lhf ���� �

�

3$&6� �������K� ������+W� ������−L
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7KH UHVLVWDQFH DQG WKHUPRHOHFWURPRWLYH IRUFH �7(0)� RI <�2��VWDELOL]HG =U2� KDYH EHHQ LQYHVWLJDWHG LQ WKH
SUHVVXUH DQG WHPSHUDWXUH UDQJH EHWZHHQ �� DQG �� *3D� DQG �� DQG ��� .� UHVSHFWLYHO\� $W D SUHVVXUH RI
DERXW �� *3D WKH UHVLVWDQFH RI WKH VDPSOH GHFUHDVHV E\ �−� RUGHUV RI PDJQLWXGH� $W D SUHVVXUH RI DERXW
�� *3D WKH DQRPDOLHV LQ WKH SUHVVXUH GHSHQGHQFH RI WKH UHVLVWDQFH� 7(0) DQG RI WKH SDUDPHWHUV ZKLFK GH�
SHQG RQ WKH FRQFHQWUDWLRQ� PRELOLW\� DQG DFWLYDWLRQ HQHUJ\ RI WKH FKDUJH FDUULHUV ZHUH IRXQG�

3$&6� ������.I� ������9Z

9�)� %ULWXQ� $�9� .XUG\XPRY� ,�$� 3HWUXVKD

())(&7 2) /2$',1* &21',7,216
21 7+( ',5(&7 3+$6( 75$16)250$7,216
,1 %2521 1,75,'( 81'(5 +,*+ 35(6685(6

7KH FRPSDUDWLYH VWXG\ RI GLUHFW SKDVH WUDQVIRUPDWLRQV RI ERURQ QLWULGH JUDSKLWH�OLNH PRGLILFDWLRQV �%1K DQG

%1U� LQ WKH LGHQWLFDO FRQGLWLRQV RI K\GUR� DQG QRQK\GURVWDWLF FRPSUHVVLRQ ZDV FDUULHG RXW IRU WKH ILUVW WLPH�

7KH SUHVVXUH LQ DOO H[SHULPHQWV ZDV ��� *3D DQG WKH WHPSHUDWXUH ZDV FKDQJHG IURP ��� WR ����°&� $V WKH

VWDUWLQJ VDPSOHV ZHUH XVHG KLJK�WH[WXUHG SRO\FU\VWDOOLQH SODWHV RI %1 SURGXFHG E\ FKHPLFDO SUHFLSLWDWLRQ

IURP JDV SKDVH� ,W ZDV VKRZQ WKDW WKH GHYLDWLRQ RI FRPSUHVVLRQ FRQGLWLRQV IURP K\GURVWDWLF RQHV VKLIWV

WUDQVIRUPDWLRQ FXUYHV WR ORZHU WHPSHUDWXUHV DQG WKLV HIIHFW EHFRPHV PRUH SURPLQHQW IRU %1K WUDQVIRUPD�

WLRQV� 7KH UHVXOWV REWDLQHG DUH LQ DJUHHPHQW ZLWK FRPSDUDWLYH HYDOXDWLRQ RI lPHFKDQLFDO SDUW{ RI WUDQVIRU�

PDWLRQ GULYLQJ IRUFHV IRU GLIIXVLRQOHVV PHFKDQLVPV RI SXFNHULQJ DQG EXFNOLQJ ZKHQ XQLD[LDO FRPSRQHQW H[�

LVWV�

3$&6� ������ ������+D

*�*� /HYFKHQNR� (�<H� =XERY� $�9� 6KHYFKXN� $�%� *DVSDU� -�$� 5HDO

48$1780 7811(/,1* 2) 0$*1(7,=$7,21

,1 +,*+�63,1 DF
��0Q 02/(&8/$5 &/867(5 81'(5 35(6685(

$ SKHQRPHQRQ RI TXDQWXP WXQQHOLQJ RI PDJQHWL]DWLRQ LQ FRPSRXQG 0Q��2���&+�&22����+�2�� KDV EHHQ

VWXGLHG� 5HVHDUFKHV ZHUH FDUULHG RXW IURP WKH SRLQW RI YLHZ RI VWXG\LQJ WKH SUHVVXUH LQIOXHQFH RQ PDJQHWL]D�

WLRQ EHKDYLRU DW WHPSHUDWXUHV EHORZ EORFNLQJ WHPSHUDWXUH LQ WZR PRGHV� ILHOG FRROLQJ �)&� DQG ]HUR ILHOG

FRROLQJ �=)&�. ,Q H[SHULPHQW� WKH WHPSHUDWXUH DQG ILHOG GHSHQGHQFLHV RI PDJQHWL]DWLRQ LQ WKH WHPSHUDWXUH

����−� .� DQG PDJQHWLF ILHOG ��−� 7� UDQJHV ZHUH PHDVXUHG� ,W ZDV VKRZQ WKDW WKH VWHSV FRQQHFWHG ZLWK WKH

WXQQHOLQJ ZHUH SUHVHQWHG LQ PDJQHWL]DWLRQ FXUYHV� 7KHVH VWHSV DUH FOHDUO\ VKRZQ DW ]HUR DQG QRQ]HUR SUHV�

VXUH� 0LFURVFRSLF SDUDPHWHUV RI LQWHUDFWLRQ ZHUH HVWLPDWHG LQ WKH IUDPHZRUN RI WKH PRGHO WDNLQJ LQWR DF�

FRXQW WKH VSLQ�SKRQRQ FRXSOLQJ DQG D FURVV PDJQHWLF ILHOG� 7KH TXDOLWDWLYH DQG TXDQWLWDWLYH DJUHHPHQW RI

WKHRUHWLFDO DQG H[SHULPHQWDO UHVXOWV ZDV REWDLQHG�
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0HFKDQLFDO EHKDYLRXU DW FUHHS DQG VXSHUSODVWLFLW\ RI ODUJH�JUDLQ DQG PRQRFU\VWDOOLQH DOXPLQXP XQGHU WRU�
VLRQ� ODUJH�JUDLQ PRO\EGHQXP� ILQH�JUDLQ ]LQF DOOR\ DQG DPRUSKRXV FREDOW DOOR\ XQGHU WHQVLRQ DUH GLVFXVVHG
IURP XQLILHG SRVLWLRQV� ,W LV VKRZQ WKDW UHDOL]DWLRQ RI WKHLU VXSHUSODVWLFLW\ UHTXLUHV IXOILOPHQW RI VWUXFWXUH�
NLQHWLF SULQFLSOH�

3$&6� ������−o

6�$� )LUVWRY� <X�1� 3RGUH]RY� 1�,� 'DQLOHQNR�
(�0� %RULVRYVND\D� 1�9� 0LQDNRY

7+( 52/( 2) 5(/$;$7,21 352&(66(6
,1 +$5'(1,1* 7+( 1$12&5<67$//,1( 0$7(5,$/6
352'8&(' %< '((3 3/$67,& '()250$7,21

)HDWXUHV RI WKH FRXUVH RI UHFRYHU\ SURFHVVHV LQ PDWHULDOV XSRQ KDUGHQLQJ LQ WKH UHJLRQ RI PHGLXP DQG KLJK

GHIRUPDWLRQV KDYH EHHQ DQDO\VHG� WKHLU UROH LQ WKH IRUPDWLRQ RI VWUXFWXUH DQG SURSHUWLHV KDV EHHQ GHWHUPLQHG�

,W LV VKRZQ WKDW UHJXODULWLHV LQ FKDQJHV RI WKH PHFKDQLFDO SURSHUWLHV RI PDWHULDOV DUH GHWHUPLQHG E\ VWUHVV

UHOD[DWLRQ HIIHFWV RI GHIRUPDWLRQDO DQG WKHUPDO QDWXUH�

3$&6� ������.]� �������G� �������Z

.�,� <DQXVKNHYLFK� 2�)� 'HPLGHQNR� 7�(� .RQVWDQWLQRYD� <�$� 'DQLOHQNR

0$*1(7,60 2) '23(' =,5&21,$ 1$1232:'(56

0DJQHWLF VXVFHSWLELOLW\ RI =U2� � � PRO�� <�2� DQG =U2� � � PRO�� <�2� � � PRO�� &U�2� � ��� PRO��

3U�2� QDQRSRZGHUV ZDV LQYHVWLJDWHG� %RWK FRPSRVLWLRQV ZHUH PRQRSKDVH� FRUUHVSRQGHG WR WHWUDJRQDO PRGL�

ILFDWLRQ DQG KDG DSSUR[LPDWHO\ DOLNH VL]H RI SDUWLFOHV HTXDO WR ��−12 nm. Magnetic susceptibility χ was meas-
ured in the magnetic field of 8.6 kOe within the range of temperatures 293−1200 K. It has been revealed that
temperature dependence of χ for complex doped zirconia’s powders, containing Cr and Pr ions, except from Y
ones, has the paramagnetic form. For the powder doped only with Y the temperature dependence of χ has the

diamagnetic form. Evaluation of magnetic moment of samples with Cr and Pr gives SP ~ 0.4µ%� ,W ZDV IRXQG

WKDW PDJQHWLF VXVFHSWLELOLW\ RI FRPSOH[ GRSHG VDPSOHV KDV D PD[LPXP LQ WKH LQWHUYDO ���´��� .� LW LV

SUREDEO\ FRQQHFWHG ZLWK WKH SDUDPDJQHWLF FRQWULEXWLRQ RI &U DQG 3U WR WRWDO PDJQHWLF VXVFHSWLELOLW\�

3$&6� ������9Z� ������.]

$�,� 'HU\DJLQ� %�0� (IURV� 9�$� =DYDOLVKLQ� /�9� /RODG]H� 1�%� (IURV� 9�3� 3LO\XJLQ

,1)/8(1&( 2) 6(9(5( 3/$67,& '()250$7,21 21 7+( )250$7,21
2) α�0$57(16,7( ,1 0(7$67$%/( $1' 67$%/( $867(1,7,& 67((/6

,QIOXHQFH RI VHYHUH SODVWLF GHIRUPDWLRQ �63'� RQ γ�SKDVH GHVWDELOL]DWLRQ LQ PHWDVWDEOH DQG VWDEOH DXVWHQLWLF

VWHHOV KDV EHHQ VWXGLHG� ,W LV VKRZQ WKDW DQ LQFUHDVH LQ WKH GHJUHH DQG D GHFUHDVH LQ WKH WHPSHUDWXUH RI GH�

IRUPDWLRQ UHVXOW LQ WKH IRUPDWLRQ RI IHUURPDJQHWLF SKDVH LQ PDWHULDOV XQGHU LQYHVWLJDWLRQ�
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,W KDV EHHQ VKRZQ WKDW WKH OHYHO RI H[WHUQDO VWUHVVHV DQG VLQJOH FU\VWDO D[LV RULHQWDWLRQV GHWHUPLQH WKH W\SH RI

GHYHORSLQJ GLVORFDWLRQ VWUXFWXUH� GHIRUPDWLRQ PHFKDQLVP �VOLS�� γ−ε−α PDUWHQVLWH WUDQVIRUPDWLRQ �07�� DQG

ZRUN�KDUGHQLQJ FRHIILFLHQW Θ� 7KH SK\VLFDO UHDVRQ RI RULHQWDWLRQ GHSHQGHQFH LV DVVRFLDWHG ZLWK WKH LQIOXHQFH

RI H[WHUQDO VWUHVVHV RQ WKH YDOXH RI GLVVRFLDWLRQ RI SHUIHFW GLVORFDWLRQ D��〈���〉 LQWR SDUWLDO 6KRFNOH\°V GLVOR�

FDWLRQV D��〈���〉�

3$&6� ������(I� ������−]� ������9Z

9�=� 6SXVNDQ\XN� $�%� 'XJDGNR� ,�0� .RYDOHQNR� 1�,� 0DWURVRY�
$�9� 6SXVNDQ\XN� %�$� 6KHYFKHQNR

3(&8/,$5,7,(6 2) (48$/�&+$11(/ 08/7,$1*8/$5 (;7586,21

'LIIHUHQW VFKHPHV RI WKH HTXDO�FKDQQHO PXOWLDQJXODU H[WUXVLRQ �(&0$(� KDYH EHHQ DQDO\VHG� VRPH SHFXOL�

DULWLHV DQG SRWHQWLDOLWLHV KDYH EHHQ LOOXVWUDWHG� $ PDWKHPDWLFDO PRGHO LV SURSRVHG WR HVWLPDWH WKH RSHUDWLRQ

IRUFHV� &RQWDFW IULFWLRQ KDV EHHQ HVWLPDWHG IRU WKH FDVH RI KLJK�SUHVVXUH OLTXLG DSSOLFDWLRQ�

3$&6� ������)H

(�*� 3DVKLQVND\D� 9�9� 3DVKLQVN\L� $�6� 'RPDUHYD�
,�,� 7LVKFKHQNR� 6�*� 6\QNRY

3(&8/,$5,7,(6 ,1 3/$67,& '()250$7,21 2) &233(5
81'(5 $ &20%,1(' 7256,21$/−7(16,/( /2$',1*

7KLV ZRUN LV GHGLFDWHG WR VWXG\ RI WKH LQIOXHQFH RI FRPELQHG GHIRUPDWLRQ �WRUVLRQ DQG VWUDLQ� RQ VWUXFWXUH RI

FRSSHU� ,W ZDV VKRZQ WKDW WKLV GHIRUPDWLRQ UHVXOWV LQ WKH IRUPDWLRQ RI D ILQH FU\VWDOOLQH VWUXFWXUH �WKH JUDLQ

VL]H LV ���−��� µP� ZLWK KLJK OHYHO RI SODVWLF DQG VWUHQJWKHQLQJ FKDUDFWHULVWLFV� ,W ZDV GHWHUPLQHG WKDW ZLWK

WKH FRPELQHG VWUDLQLQJ FRQGLWLRQ WKH DYDLODELOLW\ RI WDQJHQWLDO VWUDLQV PDNHV HDVLHU WKH SURFHVV RI SODVWLF IORZ

XQGHU WKH LQIOXHQFH RI QRUPDO VWUDLQV� $V D UHVXOW� WKH IORZ VWUHVVHV DUH �−� WLPHV DV ORZ�

3$&6� ������)N� ������9Z� ������/Q

9�$� ,YFKHQNR� %�0� (IURV� (�9� 3RSRYD� 1�%� (IURV� /�9� /RODG]H

),(/' ,21,& 0,&526&23< 2) 0(7$/6
81'(5 6(9(5( (;7(51$/ ,1)/8(1&(6

7KH UHSUHVHQWHG DUH WKH UHVXOWV RI RULJLQDO VWXGLHV RI FKDQJHV LQ WKH DWRPLF�VSDWLDO VWUXFWXUH RI GLIIHUHQW PHW�

DOV DIWHU VHYHUH H[WHUQDO LQIOXHQFHV� 7KH ILHOG LRQLF PLFURVFRS\ PHWKRG ZDV XVHG�
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$Q HIIHFW RI FRPSUHVVLRQ PROGLQJ FRQGLWLRQV RI SRO\PHUL]DWLRQ ILOOHG SRO\PHULF FRPSRVLWH PDWHULDOV �3&0�

EDVHG RQ XOWUDKLJK�PROHFXODU SRO\HWK\OHQH �8+03(� DQG GLVSHUVH DOXPLQXP RQ WKHLU PHFKDQLFDO SURSHUWLHV

ZDV LQYHVWLJDWHG DW GLIIHUHQW $O FRQWHQWV� 7KH FRQGLWLRQV RI FRPSUHVVLRQ PROGLQJ SURYLGLQJ WKH RSWLPXP RI

GHIRUPDWLRQ�VWUHQJWK FKDUDFWHULVWLFV RI VWXGLHG PDWHULDOV ZHUH GHWHUPLQHG� ,W ZDV VKRZQ WKDW ORQJ�WHUP VWRU�

DJH RI SRZGHU\ 3&0 8+03(−$O FRPSRVLWHV GRHV QRW FDXVH FRQVLGHUDEOH FKDQJHV RI GHIRUPDWLRQ�VWUHQJWK

SURSHUWLHV RI WKH PDWHULDOV�
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$ QHZ 0Q�� (35 VSHFWUXP LV GLVFRYHUHG LQ WKH &G�%)���¶�+�2� 7KH LQIOXHQFH RI WKH XQLIRUP FRPSUHVVLRQ

DQG WHPSHUDWXUH RQ WKH SDUDPHWHUV RI WKH VSHFWUXP KDV EHHQ LQYHVWLJDWHG� 7KH EUHDN RI WKH WHPSHUDWXUH GH�

SHQGHQFH RI WKH SDUDPHWHU
�
�E ���� .� LV LQGLFDWLYH RI WKH SUHVHQFH RI SKDVH WUDQVLWLRQ DFFRPSDQLHG E\ WKH

FKDQJH RI WKH FRHIILFLHQW RI WKHUPDO H[SDQVLRQ� ,W LV VKRZQ WKDW SUHVVXUH HVVHQWLDOO\ FKDQJHV WKH SDUDPHWHUV

RI WKH VSHFWUXP� UHGXFLQJ WKH D[LDO SDUDPHWHU
�
�E DQG HQODUJLQJ WKH FXELF
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