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Äu�Ý�¼nØ�1�5�n�{, ÏL/¤UÚåPU�O�ïÄ
 B 3 Hg0.75Cd0.25Te ¥��,
�A. (JL² B 3 Hg0.75Cd0.25Te ¥�3Xü«Ì�/�: 1�«´3��� Hg0.75Cd0.25Te á�¥ B 
½�3u8�mY ��O . d�,B /¤N´-¹�n?�Ì¦á�Ly� n .. ,�«´3k Hg �
 �3� Hg0.75Cd0.25Te ¥ B �N´� Hg � (Ü/¤"�EÜN, ÙåPU��
 0.96 eV. ù«EÜN
3 Hg0.75Cd0.25Te á�¥/¤ü�Ì�¦á�Ly� n.. �Ä�Ëì�ú/¤� Hg � ÉÌ, ù« B � Hg �
 �EÜN´�� B lf3 MCT ¥5\-¹����Ï�.

'�c: Á6þ (MCT),B �,, 1�5�n,/¤U

PACS: 71.55.Gs, 31.15.ae

1 Ú ó

Á6þ (Hg1−xCdxTe,MCT) ´�«��ù
	1>f&ÿìá�, duÙB�°Ý�Ü7|
© x �±3 0—1.65 eV ��SëYN�, l�
±3 1—3µm,3—5µm Ú 8-14µm n��ù	�
íI�Só� [1−3]. Á6þ�äkp�A�Ý!
pþf�A!UÑ$!�ê16fÆ·��`:
�2�^u���«�AÅã�ù	1&ÿìÚ
1>��ì�, 3ÊU�a�+�k4Ù���
^. �«��Ná�UÄ��2��A^Ì��û
u§´ÄU���?1k�� p.Ú n.�, [4].

�,J�À�Ì�É�n��¡���: �,J�
M)Ý!,�U? �ÚÖ��A [5].MCT ¥�
,¯K�´<���'5�¯K [3,6]. 3Á6þá
�¥?1�,/¤'���� p-n (´JpÙù
	&ÿ°Ý�'�Ï�. ��	ò)�!7ákÅ
í��È)�!©få	ò)�� [7−9] )�Eâ
���Á6þ,  du Hg � "���3Ly

� p.á� [2,10,11]. Ïd, 3 p.�Á6þá�¥
?1k���,¦�=C� n.á�l/¤�
�� p-n (äk��¿Â. Á6þá�¥/¤ p-n

(�~^��{klf5\!*Ñ��{ [12,13],

Ù¥lf5\{�±°(���\Ä¡S,��
ßÝ, ©Ù±95\�Ý, l�±k��� p-n

(� � [14,15].MCT ¥lf5\��ªk H,Be,B

�,H lf5\ MCT á�¥ðz
 Hg � ±9k
³�� �, ¦á�l p .� n .=C [16−18], �
´du H 3Á6þá�¥äkp�*ÑXê, Ï
déJ¢y p-n (�½5.Manchanda �<�C
uy Be lf5\3 Hg � �,� p . MCT ¥
��
½ûÐ� n .« [19]. ^ B lf5\ p

.MCT ¥/¤ n.á���±5ÑÉ�<��'
5 [20].Baars �<��
 B lf5\ MCT ¥ B É
�EÜN�åPØU�-¹, Ø´�«k���
Ì,� [21].Bahir �<��
 B lf5\ MCT ¥
3-1ò»�^�e B �-¹ [22]. ¯¤±�,B l
f5\ MCT ¥¬�)�ú, ù«�úé B lf-
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¹´kK��,�
;��ú�5�K�,Kao �<
æ^���zµC;��ú�5�K�l¦ B

lf�¹5��ày [23−25].Bubulac �<ÏL B l
f5\ MCT á��?19óÀò» [26], ±9 B l
f5\ü«ØÓÄ.)���� MCT á��?1
ò» [27], ¢y
 B -¹, ?uylf5\Á6
þ�Ð5U|©� x = 0.2[28]. Ó��k B lf5
\ MCT ¥?1p§½ö$§ò» B lf�-¹�
�� [29,30]. ¦+ B lf5\ p.MCT ¥�±��
p5U� p-n ( [31], �´ B lf3 n.«´Ä´
�«k���Ì,�, Ù5\��,�/�±9Ù
-¹^�¤�<�'5�¯K [1,21−30]. �8,B l
f5\ MCT ¥��'¢�?Ø¹õ, � B 3 MCT

¥�,�A��'nØïÄÿ�.

�©Äu1�5�n�{©Û
 B 3 MCT á
�¥��,�A,ïÄuy B 3 MCT ¥�,�ü
«Ì�/�. 1�«´3��� MCT ¥ B½�
3u8�mY ��O  �. d�,B N´�C
�Òlf Te ¤�é�r��d�, � B 3�n�
ü �>Ölf.�e�½. (Üé B 8�m
Y ��,���Ý�©Û,·�uy B 3 MCT

¥´n? n.�Ì, ¿�Ùn?�ÌéN´�-¹.

1�«´3 MCT á�¥k� �3��¹e,B �
N´�� (Ü/¤ n."�EÜN, d� B �L
yÑ�?�Ì. Ïd,B lf3 MCT á�¥�-¹
É�uÙ´Ä�/¤½�mY�,9½� B

lf� Hg � �EÜN. �©�ïÄ(J�)º
¢�þ B lf5\�-¹Jø
�A�©ÛÄ:.

2 O�[!ÚO��{

�©æ^Äu�Ý�¼nØ� VASP ^�
� [32], ^�^�³£ãØ�>f��p�^, æ
^ Perdew-Wang 91 �¼ [33] 5£ã��'é³. Å
¼êæ^�äU� 335 eV ²¡ÅÄ|, Ùp�«
g:æ^ 5×5×5 Gamma ���g:. Äu 8 ��
f� Hg1−xCdxTe Oð ¶(� (�) 4 � Te �
f, 3 � Hg �f,1 � Cd �f) ïá
 2×2×2 � 64

��f���.�
U
é� B 3 MCT á�¥�
½�3/ª, ·��Ä
O �,ÚmY�,
ü«�¹. O �,´^�� B �f�����
¥ (0.5,0.5,0.5) ?¬� �þ� Hg �f½ö Te �

f, mY�,k�lfÚÒlfo¡NmY�,±
9��8� (8�/��þ�kü«��) Ún�
8� (8�/��þkn«��) mY�,o«. �
©�
?�Ú©Û B � Hg �,�½5,·�
é B 3 Hg � �� �þ�� /¤"�EÜN
?1
O�©Û.�
U���á��é', ·�
Ó�O�
��á�� 64 ��f����. �[
O�oU�Cz±�u 10−5 eV(ü ¬�)�Âñ
�â�¤gUO�. du"���37,¬Úå"
�±��f�µþ,·�æ^a�ÝFÝ�{é"
�Úå±��f�µþ?1
�[O�, µþÂñ
�â�¤k�f�ÉåÑ�u 0.01 eV/ Å.

¯¤±�, 2ÂFÝCqO�����Y�é
¢��²w �, ØU�Ñ,�U?�O( �.

�
©Û B 3 MCT á�¥½�3�(�±9
U? �,·�æ^
"�,��/¤UÚÄåÆ
U? [5,34,35]. §Ý� 0K �, �>þ� q � B ,�
3 MCT á�¥�/¤UúªXe:

B mY�,

∆Hf(Bα, q) = E(Bα, q) − E(MCT) − E(B) + qµe

+qEVBM − µB. (1)

B O �,

∆Hf(Bα, q) = E(Bα, q) + E(Hg/Te) − E(MCT)

−E(B) + qµe + qEVBM

+µHg/µTe − µB. (2)

∆Hf(Bα,q) L«�>� q � B ,��"�/¤U,q

L«�>þ,Bα L«� BHg,BTe ½ö Bi mY"�
,�.E(Bα, q) Ú E(MCT) ©OL«�>� q � B

"�,���Ú��á� Hg0.75Cd0.25Te ���
oU. E(Hg),E(Te) Ú E(B) ©O�ü� Hg �f!
ü� Te �fÚü� B �f�oU.µHg,µTe Ú µB

©O� Hg �f,Te �fÚ B �f�zÆ³.EVBM

L«NXd�º�Uþ. d�§ (1),(2) �±w
Ñ ∆Hf(Bα,q) ´ µe,q 9�fzÆ³ µα �¼ê.

"�,��ÄåÆU? ε(q/q’) ´� q �>þ
Ú� q’ �>þ�"�,�/¤U���>fzÆ
³ µe ¤éA��,B "�,��ÄåÆU?úª�

ε(q/q′) = [∆Hf(Bα, q) − ∆Hf(Bα, q′)

+(q′ − q)µe]/(q′ − q). (3)

� ∆Hf(Bα, q) = ∆Hf(Bα, q′) �, = ε(q/q′)=µe.
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�
©Û"�EÜN�½5,·�Ú\Ùå
PU [36]. åPUØ=U
£ã"�EÜN/¤L
§¥º��Uþ, ��U
£ã"�EÜN/¤
L§¥>Ö�[£.B � Hg � "�EÜN�å
PUL�ª�

EB = E(VHg, q1) + E(Bi, q2) − E(β, q) − E(MCT)

+q1E
VHg
VBM + q2E

Bi
VBM − qEβ

VBM

+(q1 + q2 − q)µe, (4)

Ù¥ E(VHg,q1),E(Bi,q2) Ú E(β,q) ©OL«� q1

�>þ� Hg � �oU!� q2 �>þ� B m
Y,��oUÚ� q �>þ� β "�EÜN�o
U. �©¥ β L«� B � Hg � /¤"�EÜ
N±9 B 3 Hg � �� �þ� Hg � /¤
"�EÜN��¹. duz��>�NX�>f
zÆ³ µe �¼ê, Ïd3 (4) ª¥·���Ä

�X>fzÆ³ µe CzLy�½��>NX.

oU E(VHg,q1),E(Bi,q2), E(β,q) Ú E(MCT) ´3
�Ó�����Ú�Ó�O�ëêe�¤�. d
u�>"��m�p�^�)
Ö��µÚ±Ï
5N�, ·�é�>�"�NX�oU?1
?
�. ·�¦^
 Makov-Payne (M-P)?� [37],?�

úª� q2α/2εL, ª¥ L����>�,ε�0>~
ê,α�ê�9~ê,q ���¤��>þ. ,	, d
u"�,���37,¬Úå�>(�u)UC
±9�Y�Cz, ¤±^1�5�nO����
d�º (VBM) UþØU��^u (1)—(4) ª¥, Ï
d·�é"�NXO����d�º (VBM) Uþ
?1
?�. Äk·�@�"�NX¥"��	
�²¡�³U���á����	�²¡�³U
�q, ,��±��3"�NX¥"��	�²¡
�²þ³U V defect

av Ú��á�¥�A²¡�²þ
³U V perfect

av . �â��"�NX�²þ³U��
�á����²þ³U,·�O�§�üö��?
�±O�Ñ"�NX�d�º�Uþ, ÙúªX
e [38]:

EVBM = Eperfect
VBM + V defect

av − V perfect
av , (5)

Ù ¥ Eperfect
VBM = ET(perfect : 0) − ET(perfect :

+1).Eperfect
VBM ,V defect

av Ú V perfect
av © O��� á

� Hg0.75Cd0.25Te d � º � U þ ! " � , � �
² þ ³ U Ú�� á � Hg0.75Cd0.25Te � ² þ ³
U.ET (perfect:0) Ú ET(perfect:+1) ©O�Ø�>�
�á� Hg0.75Cd0.25Te �oUÚ���ü �>Ö
��á� Hg0.75Cd0.25Te �oU.

ã 1 B 3 Hg0.75Cd0.25Te ¥o«mY(� (a) �lfmY Bc
i ;(b) ÒlfmY Ba

i ;(c) ��8�mY Bh
i (3Hg);(d) n�8�m

Y Bh
i (2Hg1Cd)
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3 O�(JÚ?Ø

3.1 (((���µµµþþþ

B �\ Hg0.75Cd0.25Te á��, 7,¬ÚåÙ
±��fµþÚ>f(�Cz. 3?1·�gU
O��c,·�7Lé B �,� Hg0.75Cd0.25Te á
�?1(�`z.B mY�,ko¡NÚ8�mY
�,ü«: o¡NmY�,©��lfo¡Nm
Y�, (o¡N�o�º:Ñ´�lf,B 3o¡
N¥%, {� “Bc

i ”) ÚÒlfo¡NmY�, (o
¡N�o�º:Ñ´Òlf,B 3o¡N¥%, {
� “Ba

i ”) ü«, 8�mY�,�©���8�m
Y�, (8�/�8��þ�kü«��,3 � Hg

�f,3 � Te �f§��p�OÑy,B 38�/
¥%, {� “Bh

i (3Hg)”) Ún�8�mY�, (8
�/�8��þkn«��,2 � Hg �f,1 � Cd

�f,3 � Te �f, Ò�lf�p�OÑy, B 3
8�/¥%, {� “Bh

i (2Hg1Cd)”) ü«. ã 1 � B

3 Hg0.75Cd0.25Te ¥o«mY(�ã,(a)� Bc
i ,(b)

� Ba
i ,(c)� Bh

i (3Hg) ,(d)� Bh
i (2Hg1Cd). ·�é B

mY�,�o«(�?1
(�µþ, L 1 � B

mY�,�(�µþÚO, lL¥·��±w� B

�\ Hg0.75Cd0.25Te á�¥, ¬�C�� Te �f/
¤�r�zÆ�, Ù¥ Bh

i (2Hg1Cd) � Te1–B ��
á, ��� 2.194Å. �âã 1 �o«(�·��±
w� Ba

i ,Bh
i (3Hg), Bh

i (2Hg1Cd) � Bc
i ¥ B ±��C

��fk¤ØÓ, 3 Ba
i , Bh

i (3Hg),Bh
i (2Hg1Cd) n«

mY(�¥ B ±��C��fk Te �f, 3 Bc
i

¥vk. Ïd3 Ba
i ,Bh

i (3Hg),Bh
i (2Hg1Cd) n«mY

(�¥ B N´�C� Te �f¤�é�r��d
�, �3�r��d��^e.ä
C�� Te1–

Hg4 �, Xã 2 ¤«, u)
²w�µþ. lL 1

¥�±w� Te1–Hg4 ��.�
 8.3%—20.5%, `
² Te1–Hg4 �ä�.

Ó�, ·���±w� B C���lfµþ
Ø²w. ·�éo«mY�,(�±9�ØÓ>
Ö�G�e?1
`z, ,�?1gUO���Ù
oU, 2�â (1) ªO�
§��/¤U, O�(
JL²3ØÓ>Ö�G�e Bh

i (2Hg1Cd) �/¤U
�$, =�½��, � (/¤U��[(J�
e©). ã 2�Ø�>� Bh

i (2Hg1Cd) µþ��¬N

(�, lã¥�±w� B �n�C� Te �f¤�
é�r��d�±9C�� Te1–Hg4 �ä��y
�. L 2��ØÓ>Ö� Bh

i (2Hg1Cd) (�µþÚ
O, lL¥�±w�µþ�� Te1–B ���Ä��
±ØC,Te1–Cd2 �����>ÖêO\k~��
O\,Te1–Hg3 �����>ÖêO\ á, ä�
� Te1–Hg4 �����>ÖêO\C���. d
d��, ØÓ�>ÖG�e B é1�!�!n!o
C��fk�½�K�.

L 1 B mY�(�µþÚOL. R Ú R′ L«µþcÚµþ���

�, ∆R Ú ∆R′ L«��CzþÚ��CzÇ, KÒÚ�ÒL«�

f�SÚ�	µþ, ��f�þIL« B	��fgS

"� � R/Å R′ ∆R/Å ∆R′/%

Ba
i

Te1–B 2.441

Te1–Cd2 2.884 2.904 0.02 0.69

Te1–Hg3 2.884 2.953 0.069 2.39

Te1–Hg4 2.884 3.125 0.241 8.36

Bc
i

Te3–Hg1 2.884 2.897 0.013 0.45

Te3–Cd2 2.884 2.870 -0.014 -0.49

Bh
i (2Hg1Cd)

Te1–B 2.194

Te1–Cd2 2.884 2.959 0.075 2.60

Te1–Hg3 2.884 3.096 0.212 7.35

Te1–Hg4 2.884 3.477 0.593 20.56

Bh
i (3Hg)

Te1–B 2.247

Te1–Hg2 2.884 2.997 0.113 3.92

Te1–Hg3 2.884 2.981 0.097 3.36

Te1–Cd4 2.884 3.322 0.438 15.19

ã 2 ¥5 Bh
i (2Hg1Cd) ,��½(�
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L 2 �ØÓ>Ö� Bh
i (2Hg1Cd) (�µþÚO. 0,1+,2+ 9 3+� Bh

i (2Hg1Cd) ¤���>Öê.

R L«)Òp�d����, ∆R′ L«�d�CzÇ

Bh
i (2Hg1Cd) R (Te1–B)/Å (R (Te1–Cd2 )/∆R′)/% (R (Te1–Hg3 )/∆R′)/% (R (Te1–Hg4 )/∆R′)/%

0 2.194 2.959/2.60 3.096/7.35 3.746/29.89

1+ 2.193 2.941/1.98 3.090/7.14 4.032/39.81

2+ 2.191 2.946/2.15 3.072/6.52 4.032/39.81

3+ 2.193 2.952/2.36 3.065/6.28 4.076/41.33

L 3 BHg,BTe Ú (B(AB)+ VHg) �(�µþÚO. R Ú R′ L«µ

þcÚµþ����,∆R Ú ∆R′ L«��CzþÚ��CzÇ,

KÒÚ�ÒL«�f�SÚ�	µþ, ��f�þIL« B	�

�fgS

EÜN � R/Å R′/Å ∆R/Å ∆R′/Å

BHg

Te1–B 2.884 2.358 -0.526 -18.24

Te1–Cd2 2.884 2.964 0.080 2.77

Te1–Hg3 2.884 3.010 0.126 4.37

BTe

B–Hg1 2.884 2.183 -0.701 -24.31

B–Cd2 2.884 2.288 -0.596 -20.67

B–Hg3 2.884 4.180 1.296 44.94

Te4–Cd2 2.884 2.938 0.054 1.87

Te5–Hg1 2.884 3.049 0.165 5.72

B(AB)+VHg

Te1–B 2.192

Te1–Cd2 2.884 2.956 0.072 2.5

Te1–Hg3 2.884 3.091 0.207 7.18

·�éO �,?1
XÚ©Û. O �,
k B � Hg  (BHg) Ú B � Te  (BTe) ü«, L 3

�Ù(�µþÚO. lL¥w� BHg � BTe �fµ
þk¤ØÓ, 3 BHg ¥ B �o�C� Te �f� B

¤�é�r��d�, o�C� Te �f�Sµþ

 18.24%,B ±��gC��fµþCzØ²w;

3 BTe ¥ B �n�C��f (2 � Hg Ú 1 � Cd)

�Sµþ��, ,��C� Hg �f�	µþ�
�, E¤ù«y�´Ï� B �	�nd>fÚå
�,B ±��gC��fµþ�Ø²w. �â`z�
��¬N(�,·�?1
gUO�, ,��â (2)

ª·�O�
�ØÓ>ÖG�e BHg Ú BTe �/
¤U (/¤Uò3e¡?1äN©Û), O�(JL
² BHg "�' BTe �½�3u Hg0.75Cd0.25Te

á�¥. �
?�Úy² BHg "��½5, ·
��Ä
 B 3 VHg �� �þ� VHg /¤EÜ
N (B(AB)+ VHg) ��¹, ¦�� BHg "� (�±w
�´ B mY,�� VHg �EÜN) ?1éì, Ù(
�µþXL 3 ¤«. lL 3 ¥�±w� B 3 VHg

�� �þ�1�C�� Te �f/¤��r��,

Ù¦�1�C�Ú1�C��fvk�oCz.

éuü«EÜN�½5©Û�e©.

ã 3 Bh
i (2Hg1Cd) � ELF ©Ùã

�
©Û B �\ Hg0.75Cd0.25Te á�¥NX
�¤�Ån,·�O�
 Bh

i (2Hg1Cd) �>fÛ�
¼ê (ELF)[39,40].ELF Ø´>Ö�Ý�þÝ, ´�
|å�þÝ, ~�^5«©7á�, �d�Úlf
�. ü��f�m¤���d��I�´3ü��
f�m ELF �¬Ñy��Û�����, ù�Û�
������3 0.6—1 �m, ����d�d��
rÝ5û½;��lf��I�´ü��fØNC
� ELF ��4� (���f� ELF �� 1, ,��
�f� ELF �� 0), 3mY«� ELF ��$¿�
éþ!; 7á�´0u�d�Úlf��m��¹,

Ï~3mY«�½õ½�¬Ñy ELF �3 0.3—

0.6 �m�þ! ELF ©ÙG�. ã 3� Bh
i (2Hg1Cd)

� ELF,·��±w� B �C� Te �f�m�ë�
þ Te1 ±�� ELF �Ñy
��Û���� (ùÚ
Ü©L« ELF ���), `² Te1–B �´���d
�, ���� ELF ���
 0.9, `² Te1–B �´�
��~r��d�. lã 2 ¥�±w� Bh

i (2Hg1Cd)

"�,�NX¥ Te1-Hg4 �ä���Ï´Ï� B

�\ Hg0.75Cd0.25Te á�¥�C�� Te1 �f¤�
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~r��d�, E¤ Te1 �f�¤�>fÑy#
©Ù¿8¥u B–Te1 ��m, l�� Te1–Hg4 �
ä�.

3.2 ///¤¤¤UUU±±±999åååPPPUUU

�
½þ©Û B �\ Hg0.75Cd0.25Te á�¥
��½(�±9ÄåÆU?, ·�O�
 B ,
��"�/¤U. �
�\O(��"�,��
/¤UÚÄåÆU?, ·�é"�,�NX�d
�º (VBM) U??1
?�.VHg,BTe,BHg,Bi ±
9 B � Hg � EÜN�/¤U´>fzÆ³�
¼ê. �â (1) Ú (2) ª·�O�
3L�lf
)�^�eØÓ>l�"�,�Ú"�EÜN�
/¤U±9ÄåÆU?, Xã 4(a) ¤«. ã 4(a)

�L � l f ^ � e B � , Hg0.75Cd0.25Te á �
¥ VHg ,BTe,BHg,Bh

i (2Hg1Cd) ±9 B(AB)+VHg "
�EÜN�/¤U�>fzÆ³�¼ê'X, d
�º (VBM) �U? ����. lã¥�±w
� B ,�?\ Hg0.75Cd0.25Te á�� BTe "�/
¤U�p, `²§�ØN´3 Hg0.75Cd0.25 Te á
�¥/¤;  BHg Ú Bh

i (2Hg1Cd) �/¤U�$,

3 Hg0.75Cd0.25 Te á�¥'�N´/¤, ��é
ó�n�ü �>Ö Bh

i (2Hg1Cd) mY"��
/¤U�'���ü �>Ö BHg "��/¤
U�$, `² B 3 Hg0.75Cd0.25Te á�¥N´/¤
�n��>Ö� Bh

i (2Hg1Cd) mY�,. Ó�·
��O�
 B 3 Hg0.75Cd0.25Te á�¥Ù¦n«
mY ��/¤U,Bc

i ,Ba
i Ú Bh

i (3Hg) �/¤U©
O� –1.10 eV,–2.04 eV Ú –1.61 eV,  Bh

i (2Hg1Cd)

�/¤U� –2.14 eV, dd��,B N´/¤8�
mY�,,Bh

i (2Hg1Cd) �½.B 38�mY�±
nd�lf�/ª�3`² B 3 Hg0.75Cd0.25Te

á � ¥ - ¹/¤ n ? � Ì.Bh
i (2Hg1Cd) � Ä å

ÆU ? ε(0/+1),ε(+1/+2) Ú ε(+2/+3), § � © O
´ 0.76 eV,0.91 eV Ú 0.66 eV;BHg �ÄåÆU?
� ε(0/+1) � 0.246 eV,Hg0.75Cd0.25Te á���Y
� 0.14 eV, dd�� B �ÄåÆU? � u�

�. (CBM) þ 0.106 eV ?, `²ü«½� n .
�,ÑN´-¹,/¤ n.,�.

l ã 4(a) � ± w � BHg " � �/¤ U
� ' Bh

i (2Hg1Cd) " � �/¤ U p, ù ´ Ï
� BHg " � �/¤ U ´ Ï L B � Hg  ¼ �
�. � ´ 3 Hg0.75Cd0.25Te á � ¥ k VHg � 3
��¹e (3 Hg0.75Cd0.25Te á�¥ VCd Ú VTe

�/¤ U Ñ ' VHg �/¤ U � p é õ, `
² VHg N´/¤,VCd,VTe Ú VHg �/¤U©O
� 5.13 eV,2.88 eV Ú 1.79 eV),BHg "�EÜN�
/¤U' Bh

i (2Hg1Cd) �/¤U$
 0.96 eV. �

½þ©Û BHg "�EÜN�½5, ·�O�

 BHg "�EÜN�åPU, Xã 4(b) ¤«. l
ã 4(a) ¥�±w�3 Hg0.75Cd0.25Te �Y��S
�X>fzÆ³ µe ,p VHg ½�3�>Ö�
�g� V 0

Hg, V 1−
Hg Ú V 2−

Hg ,  B½�3�>Ö�
©ª� Bh3+

i ,BHg "�EÜN½(��>ÖG
�©ª� B1+

Hg. ·�ÏLåPU�O�, �±l
ã 4(b) ¥w� BHg EÜN�åPUp� 0.96 eV,

�Ò´`, B éN´� VHg (Ü/¤"�EÜN.

Ó�·��O�
 B(AB)+VHg �åPU, åPU
� 0.34 eV, = B 3 VHg �� ���'�N´
� VHg /¤"�EÜN. �´,BHg "�EÜN�
åPU�' B(AB)+VHg "�EÜN�åPU�p,

Ïd3 Hg0.75Cd0.25Te á�¥k VHg �3��¹
e'�N´/¤ BHg "�EÜN. lã 4(b) ¥w�
>fzÆ³3 0—0.00958 eV ��S, ¥5� VHg

� Bh3+
i /¤ BHg EÜNØ½, N´Ð¼ 2e/¤

½� B1+
Hg; �>fzÆ³3 0.00958—0.10575 eV

��S�, ���ü K>Ö� VHg � Bh3+
i /

¤ BHg EÜN�Ø½, I�Ð¼ e âU/¤
½� B1+

Hg; �>fzÆ³3 0.11 eV ±þ�, �ü
�ü K>Ö� VHg � Bh3+

i /¤½� B1+
Hg. l

ã 4(b) ¥w� BHg "�EÜNÚ B(AB)+VHg "�
EÜN�åPU´��, `²§�3/¤L§¥´
�9�. e¡n�ªf´ VHg � Bh

i /¤ BHg "�
EÜN�zÆ�AL§:

V 0
Hg + Bh,3+

i + 2e → B1+
Hg + (0.96 + µe), µe ∈ (0, 0.01)eV, (6)

V 1−
Hg + Bh,3+

i + e → B1+
Hg + (0.98 + µe), µe ∈ (0.01, 0.11)eV, (7)

V 2−
Hg + Bh,3+

i → B1+
Hg + (1.08), µe ∈ (0.11, 0.20)eV. (8)
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ã 4 (a)Hg0.75Cd0.25Te á � ¥ Hg �
 ,BTe,BHg,Bh

i (2Hg1Cd) " � ± 9 B(AB)+VHg " � E
ÜN�/¤U�>fzÆ³�¼ê'X;(b)BHg "�EÜN
Ú B(AB)+VHg "�EÜN�åPU�>fzÆ³�'X. d
�º (VBM) ��� 0

n�zÆ�Aªf¥)ÒSL«�AL§¥
º��9þ, l¥�±w��X>fzÆ³,p,

º��9þ�5�p, �Ò´` Bh
i � VHg "�

�C�N´/¤ BHg "�EÜN, ù´�¢��
Î� [22]. l (6) ª¥�±w�, �>fzÆ³�
C VBM �,Bh,3+

i � VHg "�/¤ B1+
Hg "�EÜ

NI�Ð¼ 2 ��ê16f>f, ±��ê16f
ßÝ~�. �ê16fßÝ�~���O\
�ê
16f�[£ÇÚÆ·. l (7) ª¥�±w�, �
X>fzÆ³�C CBM �,Bh,3+

i � V 1−
Hg "�/

¤ B1+
Hg "�EÜNI�Ð¼ e. ù� e ´5gu

õê16f, =~�
 Hg0.75Cd0.25Te á�¥õê
16f�ßÝ. (Ü/¤UÚåPU�©Û, �Ä
�Ëì�ú¬/¤�þ� Hg � ,B � Hg � /
¤ BHg "�EÜN´�� B lf5\-¹���
�Ï�.

3.3 ������ÝÝÝ

Ï L / ¤ U � O � · � � ± w � B

3 Hg0.75Cd0.25Te � � N á � ¥½ � , �
´n�8�mY � Bh

i (2Hg1Cd), ¤±·�O�

n�8�mY � Bh

i (2Hg1Cd) ���Ý, Xã 5

¤«. ã 5(a)���á� Hg0.75Cd0.25Te �o��
�Ý,(b) � Bh

i (2Hg1Cd) mY,��o���Ý.

·��±w� Bh
i (2Hg1Cd) mY"��¤�U?3

��p, = Bh
i (2Hg1Cd) mY"�äk n.�,�

A�. ·�Ñ����á� Hg0.75Cd0.25 Te ���
Ý���©�8�«�, Xã 5(a) ¥¤IP� p1—

p6 8�«� [41]. ��á� Hg0.75Cd0.25Te � p1 �
5g Te �f� 5s �3¤�L§¥/¤����Û
��;p2 do�¸|¤, §�´5g Hg Ú Cd � d

;�3g^;��^e©�Ñ5�o��;p3 d
ü�¸|¤, §�´5gu�lf s �ÚÒlf p

� s-p ;�,z¤/¤�¤�Û��;p4 ´5gu
�lf s �ÚÒlf p � s-p ;�,z¤/¤�¤
�òÐ�;p5 Ú p6 ©O´5gu�lf s �ÚÒ
lf p � s-p ;�,z¤/¤���Û��Ú��
òÐ�. Ó�,·��±loNþw� Bh

i (2Hg1Cd)

ã 5 (a) � Hg0.75Cd0.25Te �� á � � o � � � Ý;(b)

� Bh
i (2Hg1Cd) 8 � m Y " � , � � o � � � Ý;(c),(d),(e)

Ú (f) � Bh
i (2Hg1Cd) 8�mY"�¥z�a�f�o��

�Ý, Ù¥ (c)� B,(d)� Cd,(e)� Hg,(f)� Te. ã¥¤�U?
�� 0

m Y , � ��� á � Hg0.75Cd0.25Te � o � �
� Ý © Ù ´ � Ó �, = p1 � Ì � 5 d Te � f
� s ��z,p2 �Ì�d Hg Ú Cd �f� d �
�z, p3,p4,p5 Ú p6 Ñ´5gu�lf s �ÚÒ
lf p ��z. �´ Bh

i (2Hg1Cd) mY,���
�á� Hg0.75Cd0.25Te �o���ÝØÓ�?´
3 Bh

i (2Hg1Cd) mY,�¥Ñy
ü�#���Ý
¸, ùü�¸©O uUþ� –9.02 eV Ú –6.25 eV

?. �
©Ûü�#���Ý¸�)��Ï±9
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za�fé Bh
i (2Hg1Cd) �o���Ý��z, ·

�O�
 Bh
i (2Hg1Cd) ¥za�f�o���Ý,

Xã 5(c),(d),(e),(f) ¤«. ã 5(c),(d),(e),(f) ©O�
za�f B,Cd,Hg 9 Te �o���Ý, lã¥�
±w�3 –9.02 eV ?Ñy�#���Ý¸Ì�5
g Hg,Cd Ú Te n��f� d ;�>f, ù´Ï� B

�\ Hg0.75Cd0.25Te á�� B Úå±�� Hg,Cd

Ú Te �f�)
ÆC, �¦ Hg,Cd Ú Te ,z;�
>f�Uþu)Cz. 3 –6.25 eV ?Ñy�#�
��Ý¸Ì�5g B,Hg Ú Te n��f�;�>
f, ù�´Ï� B g�� Hg,Te �f�^�)
,
z;�>f. Ïd, Ñyü�#���Ý¸´ B �
\ Hg0.75Cd0.25Te á�� B ,��^¤�.

ã 6 "�EÜN (a)BHg,(b)B(AB)+VHg ���Ý (¤�U?
�� 0)

¢Sþ, 3)�� MCT á�¥�3X Hg � 
ÉÌ, ù« Hg � é B -¹´kK��, Ïd·
�7L�Ä B � Hg � /¤"�EÜN��¹.

·�O�
 B � Hg �  (BHg) ±9 B(AB)+VHg

/¤"�EÜN�o���Ý, Xã 6 ¤«. l
ã¥·��±w�"�EÜN�¤�U??\

��, Ïd BHg Ú B(AB)+VHg �EÜN�,
äk n .�,�A�. ã 6(a) ¥ BHg �o��

� Ý © Ù ��� á � Hg0.75Cd0.25Te Ä � � �,

`² BHg ¥za�féNX��z����á
� Hg0.75Cd0.25Te Ä���. � B 8�mY�,
�', ·��±w�3 –9.02 eV ?vkÑy
#
���Ý¸�, ù´Ï� B � Hg  "�EÜN
¥ B C��fÑ´ Te �fvk
 Hg Ú Cd �f,

±� B ��C�� Te �f�^, lã¥�±w
� Te � 5s �3 B ,���^e©�¤ü���
Ý¸�. lã 6(b) ¥�±w� B(AB)+VHg �o�
��ÝÚ Bh

i (2Hg1Cd) �o���Ý©ÙÄ��
�, 3 −9.02 eV Ú −6.25 eV ?Ñy
ü�#��
�Ý¸�, Ù�)Ån� Bh

i (2Hg1Cd) ��¹Ä�
��.

4 ( Ø

·�æ^Äu�Ý�¼nØ�1�5�n
�{, ©Û
 B 3 Hg0.75Cd0.25Te á�¥��,
�A. ÏL/¤UÚåPU�O�, ·�uy B

3 Hg0.75Cd0.25Te ¥�3Xü«Ì�/�: 1�
«´3��� Hg0.75Cd0.25Te á�¥ B ½�3
u8�mY ��O ,B 3 Hg0.75Cd0.25 Te á
�¥Ly�n?�Ì.Bh

i (2Hg1Cd) �µþ(J�
±w� B C�� Te1–Hg4 �ä�, ÏL ELF �O
�, uy B �\ Hg0.75Cd0.25Te ¥�n�C�Ò
lf Te /¤�é�r��d�, ±��»
 B

C�� Te1–Hg4 �. ,�«´3k Hg � �3
� Hg0.75Cd0.25Te ¥ B �N´� Hg � (Ü/¤
"�EÜN, ÙåPU��
 0.96 eV. ù«EÜN
3 Hg0.75Cd0.25Te á�¥/¤ü�Ì�¦á�L
y� n.. Ïd,B lf3 MCT á�¥�-¹É�
uÙ´Ä�/¤½�mY�,9½� B lf
� Hg � �EÜN.
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Abstract

Using the first-principles method based on the density functional theory, we study the doping effect of B impurity in HgCdTe

(MCT).We find that the most stable configuration of the impurity is at the B hexagonal interstitial position, rather than at the in-situ

substitution. The electronic structures and the density of states of B hexagonal interstitial doped MCT are systematically investigated.

Near neighbour (NN) and next-near-neighbor (NNN) atoms around the B impurity are obviously relaxed. The relaxation induces the

breaking of NN Te-Hg covalent bond. Moreover, B hexagonal interstitial behaves as triple n-type dopant. The charged state analysis

indicates that Bh
i (2Hg1Cd) with three positive charges is most stable and forms an effecient donor. However, as long as the Hg vacancy

exists, complex impurity between Hg vacancy and B impurity can be easily formed, its binding energy reaches up to 0.96 eV. Such

complex behaves as single n-type dopant. Considering radiation damage of B ion implantation, the complex is a main factor restricting

the activation of B ion in MCT.

Keywords: mercury cadmium telluride(MCT), B doping, formation energy, first-principles study
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