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ù��Ñ½�I�p°Ý!�����í1�&
ÿ. º´�íUþÚÄþ�Ì�1N, º|�Ý
Ú�í§Ý´�í1��­�ëê, ép��í
(80—300 km) º|§Ý!�Ý!Øå�ëê�&
ÿ, ò��íÔnÚ/¥Ôn�ïÄ!¥�ÏU
í ý � ± 9 Ê � Ê U � + � J ø � þ � ê â
]� [1,2].

ò���Z�¤�^u�íº|&ÿ. Uì
Z�ã¼��ª�ØÓ, §�y©�±en«: Ä
º×£�ª�&ÿXÚ!o©«Û��ª�&ÿ

XÚ!Äu �ò���Z�¤�&ÿXÚ. @
3 1966 cº|�Ä&ÿ�k° Hilliard Ú Shep-

herd J Ñ 
 ° | ò � � � Z � ¤ (Wide-angle

Michelson interferometer, WAMI) ��n [3]. d�u
Ð� WAMDII (wide-angle Michelson Doppler imag-

ing interferometer)!WINDII (wind image interferom-

eter) Ú SWIFT (an infrared Doppler Michelson inter-

ferometer for measuring stratospheric winds) �Ñ´
Äº×£�ª�&ÿXÚ [4−6]. §�I�°��Ä
º×£, ØUé¯�Cz8I?1°(&ÿ. o©
«Û��ª&ÿXÚ´ro¬ØÓ�õ�0��
Û3°|ò���Z�¤��:���º�o�
©«þ, ¦²L��©«�1Å©O�) 0◦, 90◦,

180◦, 270◦, �� �, ù�Ò�±Ó���8I�
oÌZ�ã, ¢y¢�&ÿ [7]. ù«�ªéõ�
0���5U�¦�~p, \óJÝ�. Äu �
ò���Z�¤�&ÿXÚæ^ �Z�¤XÚ,

* I[pEâïÄuÐOy (1OÒ: 2012AA121101, 2006AA12Z152)!I[g,�ÆÄ7­:�8 (1OÒ: 40537031)!I[g,�
ÆÄ7 (1OÒ: 40375010,60278019)!I[­��E;� (1OÒ: E03101112JC02)!ñÜ��Eô'�8 (1OÒ: 2001K06-G12,

2005K04-G18)!2010 �²�Æ�­:¢�¿;K�8 (1OÒ: KJS1001) ÚñÜ���e�ÆïÄOy�8 (1OÒ: 09JK799) ]Ï�
�K.

† E-mail: zcm@mail.xjtu.edu.cn

c© 2012 ¥¥¥IIIÔÔÔnnnÆÆÆ¬¬¬ Chinese Physical Society http://wulixb.iphy.ac.cn

104210-1



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 10 (2012) 104210

ÏL^= �¡N�, ©O��8I1
�oÌ
ØÓ� �Z�rÝ, �I�$ÄÜ�, ØU¢
� & ÿ. � n � Å PAMI (polarizing atmospheric

Michelson interferometer)[8] ´   � � ª � ; .
�L. ��K|ïÄ�·� �Z�¤æ^o¡
�Icº� �
��|Ü(��Ó�3 CCD

�o�©«þ��o�ØÓ� �Z�ã, O�

 PAMI ¥ÏL^=og �¡5�g¼�o�
Z�rÝ��{, Ïd, T·� �Z�¤XÚ�
±¢yé8I�¢�&ÿ, �Ñ
Äº×£&ÿ
� ª Ø U é ¯ � C z 8 I ? 1 ° ( & ÿ �
"� [8].

N�Ý´º¤�Z�¤���­�5U�
I [9], Ø=K�Z�ã��ßÝÚ&D', ���
K�º|�ÝÚ§Ý��ü°Ý. du�í¥g,
/¤�41!í�Ì� (&ÿ8IÌ) ���Ü©
 �1, ^� ��ª&ÿ�, ©1ì©�üå1
�rÝ¿Ø��, ùòÚåN�Ý�eü. 
 �
�ª&ÿdu\\å ì,  �©1ìé� �1

?1©å, �±��1rA������üå� 
� s (R�©þ) 1Ú p (²1©þ) 1, l��þ�
y
N�Ý�Jp. �©ò3©Û·� �Z�¤
�(�Ú&ÿ�n�Ä:þ, ­:^ Jones Ý
©
Û1�DÑA5!N�Ý91Ïþ.

2 ·� �º¤�Z�¤� ��Ú
&ÿ�n

2.1 ···���   ���ººº¤¤¤���ZZZ���¤¤¤���   ������©©©ÛÛÛ

·� �º¤�Z�¤�(�Xã 1 ¤« [10],

Ì�dÈÅì!c�"�XÚ!°| �ò��
�Z�¤XÚ!©1�¤�XÚ�Ü©�¤. È
ÅìÀJI�&ÿ�8IÅ�, c�"�XÚ¦¦
þõ�1�?\Z�¤XÚ, JpXÚ�1Ïþ.

o¡�Icºr�å1�©�DÑ��ØÓ�o
å1, ��oå1©O²Là�ßºÚ �
�
3 CCD þ®à, �)oÌ� ØÓ�Z�ã.

ã 1 ·� �º¤�Z�¤�(��n9 ��Cz«¿ã

°| �ò���Z�¤´·� �Z�¤
�Ø%Ü© [8,11]. ã 2 �Ù(�«¿ã, §Ì�
då ì P1! �©åì (PBS)!°|Àæ!n
� 1/4 Å¡ (QWP)!ü����º�¤. 3ã 2 ¤
«��IX¥, å ì P1 �� � (5½�ß1�

�� x ¶�Y�) Ún� 1/4 Å¡�� � (5½
�¯¶��� x ¶�Y�) Ñ� 3π/4.

ã 1 ¥�/�/�Ñ
1Å ���Cz: 1
å²ÈÅì¦A½Å��1?\XÚ, ²c�"
�XÚO��±1r I0 \��å ì P1, ¤��

104210-2



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 10 (2012) 104210

å� x ¶���Y�� 3π/4 �� �1, Ù8�

z Jones ¥þ�
1√
2

−1

1

. T� �1� �©

åì PBS ©)�ü��Ä��p�R��� �

1 s ©þ
1√
2

−1

0

 Ú p ©þ
1√
2

 0

1

. Ù¥ s

©þ��?\: 1, p ©þß�?\: 2. duü:
�"àÑk QWP Ú���º, 1Å²L QWP �
����º��2ßL QWP �L§�du²L�
� 1/2 Å¡, Ù1¥þ E′′

1 �L«�

E1
′′ =

√
2

2

 1 i

i 1

 √
2

2

 1 i

i 1

 1√
2

−1

0


=

1√
2

 0

−i

 , (1)

=: 1 ¥� s 13�£�òC� p 1l
Ã��/
ßL PBS(PBS �5U3n��¹e). Ó�/, : 2

� p 13�£�òC� s 1l
Ã��/d PBS

����Ñ5, Ù1¥þ E′′
2 �L«�

E′′
2 =

√
2

2

 1 i

i 1

 √
2

2

 1 i

i 1

 1√
2

 0

1


=

1√
2

 i

0

 . (2)

3 Z � ¤ Ñ �   �, ü � 1 å � � ¿ ² L 1 n
� QWP (QWP3). � E′′

1 ²L QWP3 �òC� E′
1

E′
1 =

√
2

2

 1 i

i 1

 1√
2

 0

−i


=

1
2

 1

−i

 . (3)

d (3) ª�±wÑ, � �1 E′′
1 ²L QWP3 �C

�m^� �1. Ó�, � E′′
2 ²L QWP3 ��ò

C� E′
2,

E′
2 =

√
2

2

 1 i

i 1

 1√
2

 i

0


=

1
2

 i

−1

 . (4)

��, � �1 E′′
2 ²L QWP3 �C��^� �

1. ü� �1òu)U\, Ù8�z Jones ¥þ�

E = E′
1 + E′

2

=
1
2

 1

−i

 +
1
2

 i

−1


=

1 + i

2

 1

−1


=

1√
2

 1

−1

 . (5)

d (5) ª��, ü� �1U\�C�� �1, T
� �1¥�¹äk�½1§� ∆0 ��Z1©
þ. ��, ùå� 
1ÏLo¡�Icº©��
rÝ�oå1, ²®àßº�©OÏL �
�þ
o� ���ØÓ� �ü� (Xã 1 ¤«), ��
3 CCD þZ�U\/¤o�ØÓrÝ�Z�ã.

ã 2 °| �ò���Z�¤(�«¿ã

2.2 ··· ���     ��� ººº ¤¤¤ ��� ZZZ ��� ¤¤¤ &&& ÿÿÿ ��� nnn
��� Jones ÝÝÝ


©©©ÛÛÛ

1941 c, R. C. Jones JÑ
�«^��þÚÝ

£ã ��Ú �ì���{, ù«�{äk/
ª{²!$��B�`:.

·� �º¤�Z�¤´��Äu �ò�
��Z�¤�&ÿXÚ. éuù�� �XÚ, �
^�� 2×2 �� “XÚ Jones Ý
” ?1L«. 1Å
ÏL�XÚ¥��1Æì��L§Xã 3 ¤« [10],

Ð«
1Å ��CzL§. du1å��o¡�
Icº�c®²Z�U\, Ù�)� ��CzØ
K�1�Z�/¤, �Ø�Äo¡�Icº� �
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DÑÝ
.

ã 3 XÚÝ
9 ��Cz«¿ã

: 1 Ú: 2 � Jones Ý
©O�

JM1 = JPAJQWP3JTJQWP1JQWP1JR, (6)

JM2 = JPAJQWP3JARMJRJQWP2JQWP2JT (7)

Ù¥ JR � �©åì���Ý
 JR =

 1 0

0 0

,

JT �   � © å ì � ß � Ý 
 JT =

 0 0

0 1

,

JQWPn
�1 n (n = 1, 2, 3) � QWP � Jones Ý
,

n��¹e, JQWPn
=

1√
2

 1 i

i 1

. ü:�ÄO�

 � φ0 Ú\�� ò´Ý
 JARM =

 eiφ0 0

0 1

,

φ0 ≡ 2πσ0∆0 ´Z�¤�"º�� , éAuZ�
¤�ÄO1§� ∆0, d½I¼�. σ0 �Ì�¥%Å
ê/cm−1· JPA � �
� P2 � Jones Ý
, ´do
� ��ØÓ� �ü�|¤, � �ü�� �
z��� x ¶�Y�� θ, Ù Jones Ý
���L
�ª JPA � [12]

JPA =

 cos2 θ cos θ sin θ

cos θ sin θ sin2 θ

 . (8)

n��¹e, JM1 =
1√
2
ei(π−θ)

 cos θ 0

sin θ 0

, JM2 =

1√
2
ei(φ0+θ+ π

2 )

 0 cos θ

0 sin θ

, K 2×2 �� “XÚ Jones

Ý
”J �L«�

J = JM1 + JM2

=
1√
2

 ei(π−θ) cos θ ei(φ0+θ+ π
2 ) cos θ

ei(π−θ) sin θ ei(φ0+θ+ π
2 ) sin θ

 . (9)

��å��� �üÚ1, ²L P1 ��1¥

þ� Ein =
1√
2
A

−1

1

 (I0 = A2, A �1¥þ�

Ì), w,, ÏLZ�¤��1¥þ�: 1 Ú: 2 �
Ñ�1¥þ��ZU\, =

Eout = JEin

=
1√
2

 ei(π−θ) cos θ ei(φ0+θ+ π
2 ) cos θ

ei(π−θ) sin θ ei(φ0+θ+ π
2 ) sin θ


× 1√

2
A

−1

1


=

A

2

−ei(π−θ) cos θ + ei(φ0+θ+ π
2 ) cos θ

−ei(π−θ) sin θ + ei(φ0+θ+ π
2 ) sin θ


=

A

2

 ei(2π−θ) cos θ + ei(φ0+θ+ π
2 ) cos θ

ei(2π−θ) sin θ + ei(φ0+θ+ π
2 ) sin θ

 ,

(10)

I = EoutE
∗
out

=
I0

4

[
1 + cos

(
φ0 + 2θ − 3π

2

)]
. (11)

�½o� �ü�� ����é QWP3 ¯¶�
Y�©O� ψi = θ − 3π

4
(i = 1, 2, 3, 4), Kk

I =
I0

4
[1 + cos(φ0 + 2ψi)]. (12)

�Ä�¢S&ÿÌ��pd�., Z�&E¥7,
¬Ú\Z�^«N�Ý V , Ú\&ÿ8I�õÊV
�A σ = σ0(1 +

v

c
), v �1
$Ä�Ý/m·s−1, c �

1�/m·s−1. ��

I =
I0

4

[
1 + V cos

(
2πσ0∆0 + 2πσ0∆0

v

c
+ 2ψi

)]
=

I0

4
[1 + V cos(φ0 + φw + 2ψi)], (13)
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φw ≡ 2πσ0
v

c
∆0 ´dº� v �)�õÊV�£, é

Au&ÿâf�$Ä. ®� �
�¥ �ü� 1,

2, 3, 4 � ��� ψi ©O� 0◦, 45◦, 90◦ Ú 135◦

(Xã 1 ¤«), �ªò3&ÿìþÓ���o�Ø
Ó� �Z�ã, rÝ�©O^ I1, I2, I3, I4 L«.

I1 =
I0

4
(1 + V cos Ψ)

I2 =
I0

4
(1 − V sinΨ)

I3 =
I0

4
(1 − V cos Ψ)

I4 =
I0

4
(1 + V sinΨ)

, (14)

Ù¥, Ψ = φ0 + φw, d (14) ª�o�'Xª��

I0 = 2(I1 + I3) = 2(I2 + I4), (15)

V = 2[(I1 − I3)2 + (I2 − I4)2]1/2/I0, (16)

Ψ = arctan[(I4 − I2) / (I3 − I1)]. (17)

���8I�º� v Ú§Ý T �

v =
c

2πσ0∆0
{arctan[(I4 − I2) / (I3 − I1)] − φ0},

(18)

T = − 1
Q∆2

0

ln{2[(I1 − I3)2

+(I2 − I4)2]1/2/I0}. (19)

Ïd, l&ÿì CCD þÓ�¼�oÌZ�ã, J�
o�rÝ� I1, I2, I3, I4, ¿ÏL¤ì�OÚ½I¦
Z�¤XÚ�ÄO1§� ∆0 �½, ¦Ñ�í�º
�Ú§Ý&E, ùÒ´·� �Z�¤º|&ÿE
â�n.

3 N�ÝÚÏþ©Û

3.1    ���zzz������ÚÚÚÅÅÅ¡¡¡���   ���éééNNN���ÝÝÝÚÚÚ
ÏÏÏþþþ���KKK���

�íº|�Ä&ÿ�8I
´�f�41
½í�. 1ÆXÚ�1ÏþÚN�Ý´ü�'
��5Uëê. �âº|&ÿ�n, N�Ý V =

exp(−QT∆2), N�Ý��û½
§Ý��ü. ¢
S&ÿ¥, ¤ìN�Ý U �Ì�N�Ý V �¦È
�Óû½
§Ý��ü, = UV = exp(−QT∆2).


Ì�N�Ý V d&ÿÌ��A�þ!Ì��

§ÝÚZ�¤�1§�û½, ØÉÙ¦^��K
� [8,9,11−13]. ¤ìN�Ý U É1Æ���ß�Ç
Ú �z���K�, e¡Ì�ÏLDÑÝ
©Û
 �z��é¤ìN�ÝÚ1Ïþ�K�.

X ã 2 ¤ ï � I X, � å   ì P1 � x ¶
¤ α �, K\�1²Lå ì P1 �� Jones ¥

þ� E0 =
1√
2
A

 cos α

sinα

, �� �©åì²�

��: 1, ß��: 2, Ù1¥þ©OL«�

E1 = JPAJQWP3JTJQWP1JQWP1JRE0, (20)

E2 = JPAJQWP3JARMJRJQWP2JQWP2JTE0,

(21)

JQWPn
�1 n (n = 1, 2, 3) � QWP � Jones Ý
,

Ù��L«� [12]

JQWPn

= cos
δn

2


1 − itg

δn

2
cos 2βn −itg

δn

2
sin 2βn

−itg
δn

2
sin 2βn 1 + itg

δn

2
cos 2βn

 ,

(22)

βn �1 n � QWP �� �; δn �1 n � QWP

�� ò´þ. 3n��¹e δn = π/2. b�n
� QWP � ò´þ´n��, = δ1 = δ2 = δ3 =

δ = π/2, d�

JQWPn
=

√
2

2

 1 − i cos 2βn −i sin 2βn

−i sin 2βn 1 + i cos 2βn

 .

(23)

Kü:Ñ��1¥þ©O�

E1 =
1
2
A cos α sin 2β1 (cos θ sin 2β3

−i sin θ − sin θ cos 2β3)

 cos θ

sin θ

 , (24)

E2 =
1
2
A sinα sin 2β2 (−i cos θ + cos θ cos 2β3

+sin θ sin 2β3)

 cos θ

sin θ

 eiφ0 . (25)

: 1 Ú: 2 ��Ñ��1r I1, I2 ©O�

I1 =
1
4
A2cos2 αsin2 2β1

(
sin2 θ +

2

sin (2β3 − θ)
)

=
1
4
I0

2
cos α

2

sin 2β1
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×
(

2

sin θ +
2

sin (2β3 − θ)
)

, (26)

I2 =
1
4
A2sin2 αsin2 2β2

×
(

cos2 θ +
2

cos (2β3 − θ)
)

=
1
4
I0sin2 αsin2 2β2

×
(

cos2 θ +
2

cos (2β3 − θ)
)

, (27)

I = I1 + I2 + 2
√

I1I2 cos φ, (28)

φ �ü:1å�o� �. �¦Z�rÝ��,

L ¦ I1, I2 Ó � � � � �. d ª (26) Ú (27) �
� sin2 2β1 = sin2 2β2 = 1, XÚ�O¥ β1 = β2 =

3π/4 ÷v^�. Kk

2
√

I1I2 =
1
4
I0

∣∣∣∣∣sin 2α

√(
sin2 θ +

2

sin (2β3 − θ)
)(

cos2 θ +
2

cos (2β3 − θ)
)∣∣∣∣∣

=
1
4
I0 |sin 2α (1 − cos 2β3 cos 2 (β3 − θ))| , (29)

I =
1
4
I0

(
cos2 α

(
sin2 θ +

2

sin (2β3 − θ)
)

+sin2 α

(
cos2 θ +

2

cos (2β3 − θ)
)

+ |sin 2α (1 − cos 2β3 cos 2 (β3 − θ))| cos φ

)
. (30)

¤ìN�Ý

U =
2
√

I1I2

I1 + I2
=

|sin 2α (1 − cos 2β3 cos 2 (β3 − θ))|

cos2 α

(
sin2 +θ

2

sin (2β3 − θ)
)

+ sin2 α

(
cos2 θ +

2

cos (2β3 − θ)
) . (31)

XÚ�1Ïþ

Φ = I · 2π

R
· S, (32)

S �Z�¤��», R �1Ì©EÇ. ���¹e,

¤�1Ì¤��»9©EÇ®d�Oû½, ¤±Z
�¤�1Ïþ��d I û½ [13−16].

3.1.1 å ì� �z��� α éZ�rÝ
ÚN�Ý�K�

XJå ì P1 � �z���½, Ù¦ì�
� �z��þ?un�G�, = β3 = 3π/4,  �

�� �z��� θ �C, d�

I =
1
4
I0(1 + |sin 2α| cos φ), (33)

U = |sin 2α| . (34)

d (34) ª��, � |sin 2α| = 1 �, N�Ý����
� 1, Z�rÝCz�²w. α = π/4 ½ α = 3π/4

þ÷v.

3.1.2 QWP3 � � β3 éZ�rÝÚN�
Ý�K�

QWP3 �����½, Ù¦ì�� �z��
þ?u�ZG�, = α = π/4 ½ α = 3π/4,  �

�� �z��� θ �C, d�

I =
1
4
I0(1 + |1 − cos 2β3 cos 2 (β3 − θ)| cos φ),

(35)

U = |1 − cos 2β3 cos 2 (β3 − θ)| . (36)

d (36) ª � �, � cos 2β3 cos 2 (β3 − θ) = 0 �,

N�Ý����� 1. du �
�� �z
��� θ �C, Ø�U cos 2 (β3 − θ) ≡ 0, 
�
k cos 2β3 ≡ 0, = β3 = π/4 ½ β3 = 3π/4.

dd�� α = π/4 ½ α = 3π/4, βn = π/4

½ βn = 3π/4(α Ú β3 þ3 [0,π] «m?Ø) ©O
´å ì��Z ���Ú QWP ��Z� �.

ã 1 XÚ¥å ì� �z��� α = 3π/4,

QWP �� �þ� βn = 3π/4, KZ�rÝÚ¤ì
N�Ýþ����.
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3.2 UUUõõõÏÏÏþþþ���������

duo¡�IcºrZ�1åo�©, ¤±z
�ÌZ�ã�rÝ=� (30) ª� 1/4, ¿�X1Ï
þ���eü� 1/4.

3.2.1 À|Ð°
3�» S Ú1Ì©EÇ R �½�, Z�¤�

1Ïþ��d I û½. 3���Ñ?u�Z �G
��, ÏLO�\�1þ�JpÏþ, À|Ð°Ò
´æ��k�����.

�íº|�Ä&ÿ�8I
´�f�41½
í�. �
3ÿþ¥Â8�õ�1Uþ, Z�¤
3�O�Ï~#N�½�Ý��\�, =À|Ð
° [10,17−19]. À|Ð°Ï~´3ò���Z�¤�
ü�:þ\ØÓþÝ!ØÓò�Ç�Àæ½ö�
íY5¢y�, Xã 4 ¤«.

ã 4 °| �ò���Z�¤�ü:°|Àæ��O

ü:�1§��

∆ = 2(n1d1 + n2d2 + n3d3)

− sin2 i0

(
d1

n1
+

d2

n2
+

d3

n3

)
−sin4 i0

4

(
d1

n3
1

+
d2

n3
2

+
d3

n3
3

)
− · · · , (37)

þª¥ i �1?\©åì�\��, d1, d2, d3, n1,

n2, n3 ���0��þÝ9ò�Ç. : 1 þ��0
��þÝ��, K: 2 þ��0��þÝ�K.

� ¢ y À | Ð °, Z � ¤ Ï ~ I � ÷ v n
�^� [10]:

�§| (38) ¥1���°|^� —— 1§�
Ø�X\���Cz
Cz;

1����Ú�^� —— 1§�Ø�X\�
Å��Cz
Cz;

1n���§�^� —— 1§�Ø�X§Ý
�Cz
Cz.

d1

n1
+

d2

n2
+

d3

n3
|λ0 = 0,

d1

n2
1

∂n1

∂λ
+

d2

n2
2

∂n2

∂λ
+

d3

n2
3

∂n3

∂λ
= 0,

d1(n1k1 + x1) + d2(n2k2 + x2)

+d3(n3k3 + x3) = 0,

(38)

kj �1 j (j = 1, 2, 3) �0��9)äXê/m·K−1;

xj �1 j �0��9ò�ÇXê/K−1. 3?1
°|Z�¤�O�Ï~æ^ü¬Ö�ÀæÚ�
¬ � í Y 5 ¢ y À | Ð ° [10]. U ì Ä O 1 §
� ∆0 = 4.5 cm �Ñ
·� �º¤�Z�¤
XÚÀ|Ð°�Y, XL 1 ¤«. Ù¥Àæ LF5

Ú N-LaF21 ��«�[êâÑ�±3�I�Aú
iJø�Àæêâ¥¥é�.

L 1 XÚÀ|Ð°Ö�Àæ�O�Y [10]

?Ò a. þÝ/cm

G1 LF5 6.07636

G2 N-LaF21 6.52867

G3 ý� 0.19100

�âL 1 À|Ð°�Y, ¿ò�'Àæëê�
\� (38) ª¥, ��ØÓÅ�\��¹eÄO1
§��\��� l, Xã 5 ¤«. ��, 3 3◦ À
|���S, n�Å��ÄO1§�� l�Ñ

ã 5 ØÓÅ�ÄO1§��\��� l
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ã 6 d∆0/dT �§Ý�Cz­�

ã 7 1�J,^��ý���Z�ã (a) À|Ð°c�Z
�ã; (b) À|Ð°��Z�ã

3 0.00005 cm �S, � 4.5 cm �ÄO1§��'
�±@���
À|Ö�ÚÚÖ���¦. ã 6

� d∆0/dT �§Ý�Cz­�, Ù���±��
3 10−6 cm/K (3 20 ◦C �) �êþ?þ, ¼�
'
�Ð�§ÝÖ��J.

^1�J,^�éÀ|\°c��1´ã?
11�J,, ��ã 7 ¤«�Z�ã.

lã 7 ¥ (a), (b) üã��Ýé'��, ²LÖ
��OÀ|Ð°�, Z�ãrÝO�, XÚÏþ�
�O�.

3.2.2 Jpo¡�Icº�ß�Ç

Xã 8 ¤«, o¡�Icº.¡���/, o
�ý¡´é¡���n�/, α′ �ý¡�.¡�Y
�. �åR�uo¡�Icº.¡�þ!�\�1,

©O²Lo¡�Icºý¡Ú.¡ügò���
3cº�SÜ½	Ü�©�oå1, ¢y©1�^.

ã 8 o¡�Icº(�91DÑ«¿ã [20] (a) o¡�Ic
º©1«¿ã; (b) 1�3o¡�IcºÌ�¡S�DÑ

o¡�Icº�O��Ä�Ä�Ï�Ò´¦
þ¦Ùß�Ç��. c¡�1r91ÏþO�¥Ñ
±o¡�Icº�ß�Ç� 1 ?1©Û�, ¢S
þ, ß�ÇÉ�«Ï���. Xã 8(b) ¤«, 1�±
\�� i = α′ 3ý¡ OE þu)1�gò�, ò
��� γ, �X3.¡u)1�gò�\��� i′

(i′ = α′ − γ), ò��� β′, b��íò�Ç� n0,

o¡�Icºò�Ç� n. ý¡�ß�Ý
 JS, .
¡�ß�Ý
� JB, K��o¡�Icº�DÑ
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Ý
�

JF = JBJS =

 t′pt′′p 0

0 t′st
′′
s

 =

 tp 0

0 ts

 , (39)

Ù ¥ JS =

 t′′p 0

0 t′′s

, JB =

 t′p 0

0 t′s

, tp =

t′pt′′p, ts = t′st
′′
s, t′′p =

2n0 cos α′

n0 cos α′ + n cos γ
, t′′s =

2n0 cos α′

n cos α′ + n0 cos γ
t′p =

2n cos (α′ − γ)
n cos (α′ − γ) + n0 cos β′ ,

t′s =
2n cos (α′ − γ)

n0 cos (α′ − γ) + n cos β′ , Ts = |ts|2 Ú Tp =

|tp|2 ©OL«Ñ�1 s Ú p ©þ�1rßLÇ,

t′′pt′′st
′
pt′s ©O�ý¡Ú.¡þ s ©þÚ p ©þ�

�Ìß�Xê.

ddr�½n α′, β′, γ ÷v n0 sinα′ = n sin γ,

n sin (α′ − γ) = n0 sinβ′. d d � � β′, γ þ �
6 α′!�íò�Ç n0 Úo¡�Icºò�Ç n.

�½8IÅ�!�íò�Ç n0, KÑ�1rßLÇ
do¡�Icº�(�� α′ Úá��ò�Ç n û
½. � n0 = 1, n = 1.45702 (�=Àæò�Ç), ��
Ñ�1rßLÇ�\��Cz­�, Xã 9 ¤«.

ã 9 1rßLÇ9�Ìß�Xê�\���Cz­�

dã 9 �±wÑ, � α′ = 0◦—20◦ �, 1rß
LÇ�p, 3 0.9—0.93; α′ > 20◦, 1rßLÇ×�
ü$. Ïdo¡�Icº�(�� α′ A¦�U�,

QU�yk�p�1rßLÇ, qU;�1�lo

¡�Icºý¡Ñ�Ú3.¡u)��� [20], �
[©Û�©z [20]. o¡�Icº�A�XÚ¤^
¤�º9 CCD �º���. nÜ�Ä, ÀJÜ·�
cº.¡>�!(�� α′ 9cº��á��¢y
éo¡�Icº�`z�O [20].

4 ( Ø

·� �º¤�Z�¤´º|&ÿEâ�u
Ð��, XÚ��OÚëê`z´Äk�)û�¯
K [21−23]. 
^ Jones ¥þÚ Jones Ý
©Û`z
 �1ÆëêNyÑ/ª{²!$��B�`:,

¿�Ñ±e(Ø.

1) ^ Jones ¥þÚ Jones Ý
©Û
·� �
º¤�Z�¤¥1å�DÑL§¥ ���Cz
±9Z�/¤Ån, ¿�Ñ
 “orÝ” {&ÿº
|�ÝÚ§Ý�Eâ�n.

2) �Ñ
� ���� Jones Ý
ÚXÚÝ

, ©Û
� ���� �z��é1ÏþÚ
Z � N � Ý � K �, � � å   ì �   � z � �
� α = 3π/4, QWP �� �þ� β = 3π/4 �,

Z�rÝÚ¤ìN�Ýþ�����(Ø. (½

XÚ¥� ����n� ���ÚÅ¡��Z
� �.

3) duo¡�Icº�©å, Z�rÝ~�,

1Ïþ��eü. À|Ð°�±Ö¿1Ïþ. |^
°|^�!�Ú�Ú§ÝÖ�^�, ÀJÜ·�Ö
�ÀæÚ�íYþÝ, ¦À|Ð°� 3◦ �, �Å�
�1§��\��Cz��Éé�, 1�J,^�
�ý�ÑÀ|Ð°c�1Ïþ�é'.

4) o¡�Icº�1rßLÇ´K�1Ïþ
�q�­�Ï�. (�� α′ é1rßLÇK�é
�, ©Û�Ñ(�� α′ ��, 1rßLÇ��; Ó
�A�Äo¡�Icº�XÚ¤^¤�º9 CCD

�º���.

duo¡�IcºrZ�1åo�©, z�Ì
Z�ã�rÝòeü� 1/4, ÙrÝ´Äv±�&
ÿ��´8�I�?�ÚïÄÚ�y�Ø%¯K.
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Abstract

The static polarization wind imaging interferometer takes advantage of polarized-light beam to obtain interferogram, and beam

transmission characteristic in core polarization components is a key issue. The Jones matrix is convenient and concise for analyzing

the optics polarization state, and easy to obtain the relationship of key optical components in the system performance. The Jones

matrix is introduced to describe the static polarization interferometer system respectively in a given case and in a general case. The

variations of optical flux and interference fringe visibility are investigated as functions of polarization direction and wave plate azimuth

associated with the key components, and their optimal values are ascertained. The optical flux can be improved by widening field

of view and increasing the transmittance of the pyramid prism. The simulation results of the interference intensities confirm the

theoretical expectations.The study provides a theoretical basis and practical guidance for the design, development and engineer of the

static polarization wind imaging interferometer.
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