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On the Noise Equivalent Temperature Difference
of Infrared Detection System

WANG Yi-feng, TAN Ji

(Kunming Institute of Physics, Kunming 650223, China)

Abstract: The derivation process of Noise Equivalent Temperature Difference (NETD) based on the

definition of NETD is presented. The influence of related system parameters on NETD is discussed.

Then, the influence of the variation of ambient temperature on NETD is analyzed. Finally, the MATLAB

method for calculating the equivalent temperature difference corresponding to the same radiant power

difference is given.
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F �� NETD��� ����4D�����
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0���� [20–21] ����� NETD ��>
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D∗(λ)
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∣∣∣
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!K@����#*���6��!* �

C������6��!* M�� ����

�� PtSi ���	������	K(?>�
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+?>�MOI������!	6�?1 (�

)�	������ 300 K 	����+6�!

8 µm /<) ���� (31) �6�N� NETD �
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-����6��"���K�S�)	6
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0	�Q:�	������	�-
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N� NETD ���?���	K���?>�
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5��)�+�!�?�)�� NETD A

���N�!��-����$O���
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G�.���	��VHG4�

�
# [1] ���5W��	��������

�>)���XY�@���&�'/	=P

Z�	7����QB&�'/ [1] � NETD !

50 ∼ 200 mK ��	�������C.�PH


5�	���� [4] �[�H/9�	�Q=

O5DER�L	 NETD ��! 10 ∼ 20 mK �

� [23] �1?���L	 NETD ���! 1 ∼ 2

mK�� [24] �"=O5��	 NETDA��9

5�F� 100 mK�N�!�S4R [3] �� [25]

���"=O5���	>:��� NETD

	���� [26–27] �����"=O5��

	 NETD 	=P,(�

95������	���
�� NETD


CZSGM,�T(
9���	���	T

�"�T��T�IUH�V#	I�%TW

�C����� [28] ���"=O5���-�

10 mK	�����
���	-
	�N��

)\�	�=O5��������$� 1 mK

	���
� [3] �� [29] �����(#M

;���������=�	�������

U��+���!���*>&�#*?>/

	 NETD�>)�@�;�>&
� 1 Hz��

!�?���1?��?>������$0
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� 10 mK ���B?��Æ]	
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,D������7��#������

� NETD�2�/	1,��0��LI��7
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(1) �#�������?��J��1�

5��	 NETD��	��C������9I

7��U<�?��9I7�K@)���'

.X���^Q\��������PH	�

>��92�;I7	9�8� 100 9�� 1/f

�	���	VK���

(2) 0'5���H7<1�5���

(3) ����	LLT��	������

�PH	��	�;�Y
#����

�C +����J2 (3��"=O5�

��J2) �LPH	���"�, [3] ��

�������	�Z5���Q:AM

M	����C ��������	��

��J;�� [30] ��� NETD ��2�

��AJ	9���VW	�C:�,6

� NETD �	AWXU�2���PH	�
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��Y��� NETD ��	�5��HPHJ

0N� [3] �� [31–32]�������X6

�H5	 NETD �����
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0CZ���"=O5�������;B�
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��	�� NETD��� NETD�� [39]��

����� NETD ������������
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�����M�+��	��[�� (��-:

30 a) ������	�;����&!�Q

:��*+	H\ (-: –20 a) �� NETD �

	D
WCZ [3] �ZK)�!AO	Q]:L

/� �A0	�_�Q:A�:L/��

�����$�	������� [40] �
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S�7��	����*+ [3] �
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T
− T

B

���	���� ΔE
d
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ΔE
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