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|^ÅãSëY-1, ËìB�°Ý� 0.33 eV �¥Å1ÏÁ6þ&ÿì. ¢�(JL², �XËì-11r�
ÅìO�, &ÿìl�5�ALÞ���5�A. �&ÿì?\��5G�, &ÿì�m´>Ø�-11r�O�

~�, �3-1méËì�m´>Ø&Ò×�ea, 3-1Ê�Ëì�m´>Ø&Ò×�þa. ÏL�Ä-1Ë
ìe&ÿì�§Ý|©Ù±9§Ýé p-n (Sï>|�K�, (Ü�ÄÅ�¯�3méÚ'4�é-11rCz�
K�, ïá
1Ï&ÿì3ÅãSëY-1Ëìe�)Û�., �.O�(J�¢�(J¬Ü��Ð. ïÄL², -
1ËìL§¥���5�A, Ì�d§Ýé p-n (Sï>|�K�û½, -1méÚ'4��m´>Ø�Ì�´d
1rÚ§Ý�Óû½.

'�c: ÅãSëY-1, 1ÏÁ6þ&ÿì, ��5�A, L�Úy�

PACS: 73.40.Lq, 73.50.Lw, 73.50.Pz

1 Ú ó

��Nì�é1f�áÂÚ�AÅ���´
��NEâ+��­:Ä:ïÄó�. Cc5, �
X-1Eâ�×�uÐ, ¦���Nì�3r1Ë
ìe��AÅn¤�IS	ïÄ�9:¯K [1−10].

��N1>&ÿì3-1Ëìe��AïÄØ=
�±�«-1Ëì��Nì���A5Æ, ��±
Jøk'��N>fU�(�!åPÚgd16
f1�A��Ôn5�. ù
ïÄ¤J3Uõ&ÿ
ì�5U�¡u�X­��^.

Á6þ (Hg1−xCdxTe) &ÿì�±ÏLUCá
�|© x ��'5UC&ÿì�1Ì�A. ù«&
ÿìäkp&ÿÇÚp�AÝ�A:, ´�«4Ù
­��ù	&ÿì, ¤± HgCdTe &ÿì3r1Ë
ìe���5�A¯K�É<��­À. 8c, 3
r1Ëì1Ï HgCdTe &ÿì�¡®mÐ
�½

�ó�, ��õ8¥3é&ÿì»�K��ÿþÚ
��5�Ay��*ÿ, é¢�¥Ñy���5�
Ay��õ�u½5£ãÚßÿ5)º [11−15]. 8
c®���r1Ëì1Ï HgCdTe ���5y�
k·b!“"Ø” ÑÑÚ “V�” y�. ¤¢ “"Ø”

ÑÑ, ´�r1ËìL§¥&ÿìÑÑ>ØÄ��
"�y�; ¤¢ “V�y�”, ´�-1méËì]
mÑÑ&Ò×�eaÚ-1Ê�Ëì]mÑÑ&
Ò×�þa�y� [16−18]. DÚ�¤£*Ñ�.�
U£ãf1Ëì���5�Ay�, éur1Ëì
e���5�AØU�ÑÜn�)º, Ïd�«r
1�1>&ÿì�p�^Ån, äk­��nØd
�Úy¢¿Â.

2 ¢�y�

�©¤¦^�1Ï HgCdTe &ÿì´dþ°
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EâÔnïÄ¤Jø, &ÿì�(�«¿ãXã 1

¤«. ì��1¯��»� 2.5 mm, -1þ!R�
Ëì3&ÿì�1¯¡þ, >4 u&ÿì�¡�
üà, �¡^��ä��Êu Al2O3 Ä.þ, Al2O3

^$§�Ö��½3¾¬þ,¾¬^Új�½3Ô
¬þ, ��&ÿìµC3���e�Ú�´S, &
ÿì�ó�§Ý�� 77 K, 3bÔ¬þSCkÿ§
>{, �±¢�iÿ-1ËìL§¥bÔ�§ÝC
z�¹. &ÿì�¡�(�Xã 2 ¤«, �¡ n .
�þÝ� 1 µm, p .�þÝ� 400 µm. &ÿì�ó
�Åã� 3—4.7 µm, Xã 3 ¤«.� � � � � � �� � � � � � �

ã 1 HgCdTe �¡(�«¿ã� � � � �� � � � 	 
 � � 

ã 2 1Ï HgCdTe &ÿì�(�«¿ã

- 1 ì�� z Í (DF) - 1 ì Ñ Ñ Å �
� 3.8 µm, 1 � � »� 6 mm, � � Ñ Ñ õÇ
� 100 W, �ÏLN!-1ì��AíN'~Ú
P~¡êþUC-1Ëì�&ÿìþ�õÇ. ¢�
¥&ÿìæ^m´�ª, «Åì��æ8&ÿì�
m´>Ø&Ò, ¢�C�Xã 3 ¤«.

ã 5� HgCdTe &ÿì3ØÓõÇ�Ý DF -
1Ëìe�>Ø�A­�, Ëì�m�� 1.5 s, é
Auã 5 ¥� 0.5—2 s. &ÿìé\�1r��
A©��5�AÚ��5�A, 3�5�A�ã,

&ÿìÑÑm´>ØÌ��1r�'~O�; 3

��5�A�ã, m´>Ø�1r�O�
~�.

ã 5(a) �&ÿìm´>Ø;.��5�A­�,

ã 5(b)!(c) Ú (d) �m´>Ø;.���5�A
­�. Ù¥ã 5(b)� “V�” y�, Ì�A��3-
1mé�]mÚ'4�]mm´>Øì��Cz,

·�¡m1�� “�ù”� “c�”, '1��� “�
�”. ��5�AØ>Ø~��A:	, “V�” y�
�­��ïÄé�. ÏL�þ¢�uy, “V�” �
A�m�Å�¯���A�mÓ��êþ?,�Î
¦þ?; “c�” ����o´�u “��” ���
��, � “V�” �Ì��\�-1�1rO�
~
�����. ã 5(c)� “ü�” y�;.ã�, 3-
1ËìL§¥, ÑÑ>ØA�ü�", � “c�” �
Ì�²w~�, “��” ��. ã 5(d) �´ “"Ø” Ñ
Ñ;.ã�, A:� “c�” Ú “��” �Ü��, d
�&ÿìér1��A���f1��A���
�, �3-1Ê�Ëì��AÎ¦�mã, m´>
Ø£���� 100 mV �Ì�, ,���O�, �ª
¡E�Ð©�µÌ� (130 mV), ù´;.�9¡E
L§, Xã 5(d) ¤«.

� � ��� �� �� �� �� � �
� � � � � � � � � � � �� 	 

ã 3 &ÿì��AÅã� �

ã 4 ¢�C�«¿ã

ã 6 �-1ËìL§¥ÿ§>{ÿ��&ÿ
ìbÔ¬�§ÝCz, dã 6 ��, �&ÿì?u
�5�AG��, bÔ¬vk§,; �-1õÇ�
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ÝO� 0.9 W/cm2, bÔ¬3-1ËìL§¥m©
,§, “V�y�” Ñy, Xã 5(b) ¤«; �-1O
� 10 W/cm2 �, &ÿì�bÔÄ.m©²w,§,

dubÔ¬Ì�å�e�¡��^, �¡áÂ-1
Uþ,§�, �Ô¬D9, ã 6 L²�eÔ¬®²
,§, `²&ÿì��¡7,®²,§, -1Ê�

Ëì�, ����Ñy “ü�y�”, ¿�Ê�ì�
�Ñy²w�9¡EL§, Xã 5(c) ¤«; UYO
�1r� 25 W/cm2 �, “c�” Ú “��” ��, Ñ
y;.� “"ØÑÑ” ã�, ¿�9¡EL§�\²
w, Xã 5(d) ¤«.

� � � � � � � � � � � � � � � � � � ��� �� �� �� � �� � �� � �
� � � � � � � � � � � � � � � � � � ��� �� �� �� � �� � �� � � � � � � � � � � � � � � � � � � � � ��� �� �� �� � �� � �� � �

� � � � � � � � � � � � � � � � � � ��� �� �� �� � �� � �� � �
	 
 �� 
 � 


� 
 � 

� ��� ��
� ��� �� 	 � �

	 � �	 � �

ã 5 HgCdTe &ÿì3ØÓõÇ�Ý 3.8 µm -1Ëìe�m´>Ø�A­� (a) \�-1õÇ�Ý P =

10 mW/cm2; (b) P = 0.9 W/cm2; (c) P = 10 W/cm2; (d) P = 25 W/cm2

� � � � � � � � � � � � � � � � � � � � �� �� �� �� 		 �	 �	 �	 �
� � 

� � � � � � � � �� � � � � � � � � �� � � � � � � � �� � � � � � � � � �

ã 6 3.8 µm -1Ëìe&ÿì�Ô¬�§ÝCz­�

3 Ôn�.

3.1 êêê������...���ÄÄÄ������§§§

��Nì�éØÓÅã!ØÓõÇ�Ý-1
��A´d��Ná�é-1�áÂû½�, �
�N�1áÂk��áÂ!,�áÂ!gd16
fáÂ!¬�áÂ!-fáÂÚõ1fáÂ�õ
«áÂÅ�. du DF -1�ü1fUþ�u¥
Å HgCdTe á��B�°Ý, HgCdTe &ÿìé-
1��A±��áÂ�Ì. 1>&ÿì��ó�3
$uì��ÚK��1re, d�&ÿìó�3�
5G�, ÑÑ>&Ò�\�-1õÇ�Ý¤�5�
'O�; �\�-1õÇ�Ý�u�ÚK��, -
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1Uþ�Ü©=z�k^�&Ò, �Ü©K=z�
9U, ¦�ì��,§, d�&ÿìó�3��5
G�.

1Ïì�´ÏL PN (©l>f - �Çé
�
)>&Ò, PN (©l>f�Çé�Uå´k��,

�&ÿì?u��5�A�, PN (®²��
©
l>f - �ÇéUå�þ�, =®²�Ú, ¤±�,
-11�º��u1¯¡�º�, PN (±	«�
�)�16fßÝ�Czé PN (�m´>Ø�K
��±�Ñ.

-1\9á���Ly�ü«9�A, �´¬
�9�A, @�ù«�¹16fÚ¬��§; �´
916f�A, =á�d�¥�>fáÂ-1Uþ
�[�����$Uþ�U?þ, �)§Ýpu¬
�§Ý�916f. 916f�ò´L§  ��
X¬��§,, =>fµþ���., Ó�Uþ=
C¤¬���ÄU. du916f��Sµþ�m
éá, ��3 10−10 � 10−12 s þ?, ¤±3ëY-
1Ëì¯KO�¥Ø�Ä916f�A, @�¬�
Ú16f�§. du��Ná���«á5é§Ý
4Ù¯a, Xá��B�°Ý!16f�[£Ç!
á�é-1�áÂXê�ëêÑ¬�X§ÝCz


Cz, Ïd&ÿì?\��5�A«�, ÙÑÑ
&Ò�1�AÚ9�AÍÜ�^�(J.

3���[È5»�&ÿì�r-1Ëìe,

1Ï&ÿì�m´>Ø&ÒÌ�dnÜ©|¤: �
´1)>Ä³, �´§�>Ä³, n´ Dember >Ä
³ [19]. HgCdTe &ÿì��¡´± N .á��É
1¡, �� 1 µm, P .á���� 400 µm, 3.8 µm

-1�1fUþ�uá��B�°Ý, �1f\�
� PN (L¡�, 1f3��NL¡9NS-u�
þ�1)>f - �Çé, Ó�-1rÝÏá��á
Â
ØäP~, Ïd÷X1ì��1)16f�3
�ÝFÝ. duL¡³^ép�.¡ý���{	,

1)16f7,�SÜ*Ñ. �*Ñ� PN (>.
�, du³^«�3�r�Sï>|, 1)16f
ÉT|��^, �Ç�.� P «, 
>f�.� N

«. ³^«S�1)16f��Sï>|¤©l,

Ïd3 N «>.È\�²ï>f, 3 P «>.òÈ
\�²ï�Ç, �)���²ï PN (Sï>|�
��1)>|, ù�Ò3 P «Ú N «�mïá

� PN (³^ Vpn ���>Ä³ V0, ¡�1)>Ä
³, )ÛL�ª� [20]:

V0 =
kBT

q
ln


A +

√
kBTµp

qτp

N2
i

ND + Ni

A
N2

i

(ND + Ni) (NA + Ni)
+

√
kBTµp

qτp

N2
i

ND + Ni

 , (1)

Ù¥, A = (αη/hv)(1 − r)
√

DnτnP ; Dn �>f�
*ÑXê; τn, τp ©O�>fÚ�Ç�²þEÜÆ
·; kB � Boltzmann ~ê; h� Planck ~ê; q�>
f>Öþ; v�-1ªÇ; α�á�é-1�áÂX
ê; r�&ÿì1¯¡���Ç; T ��¡�§Ý; η

�þf�Ç; ND, NA ©O�á��ÌÚÉÌ,�
ßÝ; P �\�-1õÇ�Ý.

�r1Ëìe, �7L�Ädu&ÿìc�L
¡§Ý��)�§�>Ä³ VT. éu P «�' N

«þ�õ���Ná�,§�>Ä³Ì�d P .�
û½, ù��An)��Çlp§à�$§à*Ñ,

*Ñ¦�p§à/¤K�m>Ö, $§à/¤��
m>Ö, �r-1Ëìe, P «cL¡�§Ýpu�
L¡,§�>Ä³ VT ���Xã 7 ¤«, � Vpn �
���. �{¿ P .��N�§�>Ä³���L

«� [21]:

VT =
kB

q

(
ln

Nv

p
+ 2

)
∆T, (2)

ª¥ Nv = 2
(

2πmpkBT

h2

)3/2

��������

Ý, mp ��Çk��þ, p��ÇßÝ; ∆T �&ÿ
ì�¡c�L¡�§Ý�.

Dember >Ä³ (VD) du��Ná�áÂ1f
��)�>f!�Ç3*ÑÚ¤£L§¥�ÝØ
��
E¤�. du1)>f�*Ñ�Ýpu1)
�Ç�*Ñ�Ý, XJËì1ér, �� PN (³^
«S�>|�f, XJØ�Ä PN (��^, @o�
Ç�£Ä�Øþ>f�*Ñ, �Ç�>f¬.må
l, /¤ Dember >Ä³. éuÉ1¡� N ., Ä.
��{¿ P .��N, Dember >Ä³��§�>
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Ä³����, )ÛL�ª�:

VD = IL
kBT

q

µn − µp

nµn + pµp

(√
D

τ
+ S

)−1

, (3)

Ù¥, IL �1>6�Ý, µn, µp ©O�>fÚ�Ç
�[£Ç, D�*ÑXê, S �EÜ�Ý.� �� � � � �

ã 7 ÅãS-1Ëì��¡SÜ>Ö©Ùã

Ïd, ÅãS-1Ëìe�1Ï HgCdTe &ÿ
ì�m´>ØÌ��:

Voc = V0 + VT − VD, (4)

-1þ!Ëì3&ÿì�¡þ, Xã 1 ¤«.

ïá��9D��., éA���9D��§�:

cjρj
∂Tj

∂t
= ∇·(kj∇Tj)+αj(1−r)P (t) exp (−αjx) ,

(5)

ª¥: eI j ©OéA HgCdTe �¡!��ä��
�!Al2O3 �!�Ö��Ú Cu ¬�; cj , ρj , kj ©
O����½N'9N, �þ�ÝÚ9�Ç; Tj �
��§Ý; αj ����áÂXê; P (t)�-1�õ
Ç�Ý. úª (5) �Ä
du9D������U
þ�Cz, ±91áÂ�Ï�Úå���§ÝCz.

¢�¥ÏLÅ�¯�5��-1Ëì�m, du¯
��Ý���, \13�.¥&ÿìL¡�-1r
Ý¿Ø´��IO�Ý/�Å
´F/Å, �Å�
m�méÚ'4��A�m� 100 ms.

3.2 OOO���ëëëêêê���¬¬¬���§§§ÝÝÝ���'''XXX

&ÿì�ÑÑ&Ò´d�¡á��gd1
6fßÝ![£Ç9Æ·�ëêû½, ù
ëê
��½m���¬��§Ýk'. á�é-1U
þ�áÂXê, �²ï16f�EÜ±9&ÿì
õ�(��m�9D�Ñ¬¦¬�§Ýu)C
z. Hg0.7Cd0.3Te ¥�Ì�EÜÅ��²EÜ¥%

� SHR EÜ, EÜÇ� [22]:

RSHR =
np − N2

i

τn (n + Ni) + τp (p + Ni)
(6)

ª¥>fÚ�Ç�EÜÆ· (τn, τp) 3$§eÄ�
�§ÝÃ', p§e�'� exp(−Eg/kBT ). EÜ
é¬�§,��z� Eg · RSHR. ÅãS-1�)
�916fµþUþ� (Eopt − Eg) · G, Ù¥ Eopt

�ü1fUþ, G��)Ç.

¬�§Ýéá��ëê�¬�)K�. Ù¥�
�16fßÝ Ni!ÅãS-1�áÂXê α Ú1
6f[£Ç©O [23]�:

Ni =(1 + 3.25kBT/Eg) × 9.56 × 1014 × E3/2
g T 3/2

×
[
1 + 1.9 × E3/2

g exp (Eg/2kBT )
]−1

, (7)

µn =2.84 × 109 × T−2.02, (8)

µp =0.07652.84 × 109 × T−2.02, (9)

α = [−65 + 1.88T + (8594 − 10.31T ) × 0.3]

× exp
[(

− 1 + 0.083T + (21

− 0.13T )0.3
)
(Eopt − Eg)

]
, (10)

L 1 HgCdTe &ÿì©�(���'ëê [17]

á� 9N/J·kg−1·K−1 9�/W·m−1·K−1 þÝ/µm

HgCdTe 156 0.2 400
ä��� 1530 0.2 1.5

Al2O3 753 34 270
�Ö�� 1530 0.2 10
¾¬ 897 280 4000
Ô¬ 385 386 34000

3.3 ---111ËËËìììLLL§§§¥¥¥&&&ÿÿÿììì���§§§,,,

�Ëì-1õÇ�Ý P = 25 W/cm2, Ëì
�m� 1.5 s �, �Ä&ÿìõ�(��O��
��&ÿìØÓ��©Ý©Ù�¹, Xã 8 ¤«.

25 W/cm2 -1ËìL§¥, HgCdTe �¡cL¡Ú
Ô¬�§,�¹O�(JXã 9 ¤«. �±wÑ,

HgCdTe �¡cL¡§Ý�puÔ¬�§Ý, ù´
d� HgCdTe á�é-1ráÂE¤�. �
�y
O���(5, ò�Ó-1õÇ�ÝËìe, ÿ§
>{ÿ��Ô¬§Ý�O����Ô¬§Ý?1
é', Xã 9 ¤«, duO�À��Ñ´á��;
.ëêÚÿ§¢����Ø�, (�(JÚ¢�v
k��­Ü, �Czª³Ú§ÝCz��´���,

`²O�(J3�½Ø���S´���.
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� � � � � � � � � � � � � � � �� �� �� � �� � �� � �� � ��	 
 � �

 � � � � �� � � � � � � � �� � � � � 
 � � �

ã 8 -1Ëìe&ÿì©�(��§Ý©Ù

� � � � � � � � � �� �� � �� � �� � �� � ��	 
 �
� 
 � � � �� � � � � 
 � � �

ã 9 O���� HgCdTe �¡cL¡ÚÔ¬§Ý�¢�
ÿþ�Ô¬§Ý

4 O�(JÚ?Ø

\�-1Uþ�$�, &ÿì�§Ý�AØ²
w, d�&ÿìÑÑm´>Ø��X\�-1�O
�
O�, &ÿìó�3�5�AG�; �\�-
1Uþ��&ÿì��ÚK��, ÑÑ>Ø���
����, d�&ÿìó�3�ÚG�; �\�-
1Uþ�u&ÿì��ÚK��,§Ý�A7L�
Ä, d�&ÿìó�3L�ÚG�. �Ä&ÿì�
õ�(Jé&ÿìSÜ§Ý|©Ù�K�, �âú

ª ( 5) ÚL 1 ¥��'ëêO�
 HgCdTe �¡þ
�§ÝCz. òO����§Ý�\úª (4), ��
ØÓõÇ�Ý�-1ËìL§¥&ÿìÑÑ&Ò,

Xã 10 ¤«.

�
�Ð�)º “"Ø” ÑÑy�, O�
m
´>Ø�§Ý�'X, Xã 11 ¤«, lã¥�wÑ,

m´>Ø�§,üNeü, �§,�L 80 K ±�,

&ÿì�m´>ØÑÑ�C", “"Ø” ÑÑy��
)�Ì��Ï´§Ý,p¦ PN (³^eü, Sï
>|~f, PN Ô�©l>f�Çé�Uå.

� � � � � � � � � ��� �� �� � �� � �� 	
 � � 
 � � � � � � � � � � � ��� �� �� � �� � �� 	
 � � 
 � �
� � � � � � � � � ��� �� �� � �� � �� 	
 � � 
 � �

ã 10 HgCdTe &ÿì3ØÓõÇ�Ý 3.8 µm -1Ëìe�m´>Ø�A­��O�� (a) \�-1õÇ�
Ý P = 2 W/cm2; (b) P = 15 W/cm2; (c) P = 40 W/cm2

137302-6



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 13 (2012) 137302� �� � ��� � � � � � � � � � � 	 � � 
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 �
ã 11 &ÿìm´>Ø�§Ý�Cz5Æ

¯�mé�L§, \��&ÿì1¯¡þ�-
1Uþ¬²{dfCr�ª��­½�L§, ��
X1r�Or, &ÿì�§Ý�¬lÐ©§Ý²{
��,§��ª­½�L§. �-1Uþ�u&ÿ
ì��ÚK�, 3¯�����Üm�, &ÿì®
m©k²w�,§, d�&ÿì�ÑÑ&Òdu§
Ý�,p
~�, �§Ý,�����, ÑÑ&Ò
ü����, l
3-1mé��, /¤��kO
��~��&Ò, = “c�”, Xã 5(b) Úã 10(a) ¤
«. UYO�Ëì-1Uþ, 3Å�¯�mé��
m��S,§,¬�\ì�, ��c��Ì�~�,

¿�ª��, Xã 5(c),(d) Úã 10(b),(c) ¤«.

¯�'4�L§, \�-1Uþò²{ldr
Cf�����L§. ��X1r�Cz, &ÿì
§Ýò²{��×�ü§�L§, dã 5 ��, �
-1Ê�Ëì�&ÿì§Ýò²{ü�²w�ü
§L§, c 50 ms �mÏ�ü����9´¶�^,

�¡§Ý¬×�ü���§Ý�, ,�&ÿì�N
2±�� s þ?��Ýü§, �ª§Ý¡E�Ð©
§Ý. Ê�Ëì�]m, du¯����, 1r�C

z�� ms þ?. XJ3-1ËìL§¥&ÿì§
,Ø´ép, 3¯�'4�L§¥, &ÿì¬3A
� ms Seü����$�§Ý, du¯���Ü
'4, ¤±�k�½Ëì-1Uþ, dã 11 ��,

&ÿìÑÑ>Ø7,¬Ï�§Ý�ò$
×�O
������, �¯�'4�&ÿì�ÑÑ>Øò
Ï�-1Ëì�)�1Ï&Ò���, ü$���
4��, XJK´&ÿì®²¡E�Ð©§Ý, K
ù�4��ò��-1Ëìc��¸Ë����
�µ�, XJ&ÿì§Ý�vü£Ð©�, Kù�
4����uÐ©�µ�, ��X&ÿì�UYü
§, ù�4��ò�úO�¿�ª¡E�Ð©�µ
�, ùÒ´ “��” �)��Ï, Xã 5(b) ¤«. X
J\�-1õÇ�ÝL�, -1ËìL¥&ÿì�
§,Lp, 3-1Ê�Ëì��� 100 ms, �¡§
ÝØUü£�µ>Ø¤éA�§Ý��, &ÿì�
ÑÑ>ØòØU£��pu�µ�>ØÌ�, ¯�
��'4�, &ÿìÑÑ>Øòlù�G�²{�
��ú�ü§L§,“��” ��, Xã 5(d) ¤«.

5 ( Ø

�©Ì�ïÄ
1Ï HgCdTe &ÿì3ÅãS
-1Ëìe���5�Ay���)Ån. �[�
©Û
1Ï&ÿì3r1Ëìe�m´>Ø|¤,

¿�Ä&ÿìõ�(�é&ÿì§Ý|©Ù�K
�, ïá
ëYÅã	-1Ëì1Ï.&ÿì�Ô
n�., �.O�(J�¢�y�¬Ü��Ð. ï
ÄL²,“"Ø” ÑÑy�d§,��1Ïì� PN

(³^ü$, Sï>|~f, l
Ô�©lUå¤
�; “V�” y���)�Ï´1Ï�AÚ9�A�
pÍÜ�(J.
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Abstract

The medium wave HgCdTe photovoltaic detector (band gap ∼0.33 eV) is irradiated by a CW band-in laser. The experimental

results are shown that the detector enter into nonlinear response state as the incidence laser power increase. When the detector entered

into nonlinear response state, the open circle voltage (Voc) signal decreased with the laser power. The Voc signal rapidly decreased

when the laser turned on and the Voc signal rapidly increased when the laser turned off. The effect of laser induced temperature field

and temperature dependence built-in field of pn junction were considered. The laser power variation of laser turn on and turn off were

aslo considered. The analytical model of photovoltaic detector irradiated by above-band gap CW laser was built up. The calculation

results agree well with the experiment results. It is shown that the temperature dependence built-in field of pn junction is the main

mechanism induced the nonlinear response. The magnitude of Voc signals with laser turn on and turn off is decided by light intensity

and temperature.

Keywords: CW band-in laser, photovoltaic detector, nonlinear response, the over-saturation phenomenon
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