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3Äuõ?���º�Fp�C�1Ì¤¥, du©åì�ÚÑA5, ØÓÅ��Z�ãäkØÓ�î� £
þ, Ù3î��m¬u)·U. Ó�, ØÓÅ��Z�ã�äkØÓ�1§� £þ, ¦Ù3p��m�¬u)·U.
�âAÛ1Æ�n, Z�ã�î�·U¬~�Z�ã��k�¡È. O�L², �ïÄ¥Z�ã��î�·U¡È
�o¡È� 3.4%, ÏLêâ?n�Ø·UÜ©�±�Øî�·U�K�. Z�ã�p�·U¬�)��N\�� 
ò´, �fÌ��rÝ. ²©Û, N\� ò´�©åìÚÖ���m�þÝ�¤�'. �©�Ñ
u)é'Ý�=
�©åì�Ö��þÝ��4��, ¿|^)�5�§|��{ép�·U�Z�ã?1
��, �üÑ�1Ì�
n�1Ì�IO �=� 1.76×10−14.

'�c: Fp�C�1Ì¤, ©åì, ÚÑ, Z�ã

PACS: 07.57.Ty, 42.25.Hz, 42.79.Fm

1 Ú ó

Fp�C�1Ì¤duÙõª�!pÏþ!
p°ÝÚ$,1�`:, 31Ìÿþ!zÆ©Û!
�Æu�±9�í&ÿ�+�kX2��A^ [1].
�
·A�
p#Eâ+��½�I¦, Fp�C
�1Ì¤��.z�·�z|�É�<�­À. D
Ú�Fp�C�1Ì¤ÄuÄº×£�Z�XÚ,
p°Ý�Äº°ÄXÚØ�O\
1Ì¤�	�
NÈÚ­þ, 
�¤ì���5�­E5�J±�
æ, ù¦Ù3�m&ÿ�+��A^É���. �
�.·�z�Fp�C�1Ì¤Ø=�±!��
m1Ö�k�NÈ, 
�ü$
Äº��XÚ�5
�ºx. Äud, IS	È4mÐ�.·�Fp�
C�1Ì¤�¡�ïÄ. 2002 c, a¬ Neuchätel’s
�EâïÄ¤ïÄ
Äu��º�Fp�C�1
Ì¤ [2], du��ºØU?1��Ý���, ¤±
ØU¢yp©EÇ�1Ì&ÿ. 2006 c, a; Mid-

Sweden �ÆïÄ
Äu	G F-P IOä
��F
p�C�1Ì¤ [3], ÙÅ�ÀJUåér, �ØU
¢y°1Ì�ÿþ. 2008 c, U9�Æ°�ÿÁE
â9¤ìI[­:¢�¿éÄu�����ºª
�·�Fp�C�1Ì¤�Ån?1
¿Û [4], ¿
é���Z�^«?1
��. 2009 c, >fÿÁ
EâI[­:¢�¿�O
�«Äu���	Z
�ä��.·�Fp�C�1Ì¤ [5], Ù1Ì��
Ä, �U?1üÅ�óÀ�&ÿ. �éÄu��º
�Fp�C�1Ì¤1Ì©EÇ$Ú1Ì��Ä
�":, ·��O
�«Äuõ?���º�·�
Fp�C�1Ì¤, �±¢yp©EÇ°1Ì�&
ÿ. du¤ì(�¥©åì�ÚÑ�A¦ÙéØÓ
Å��1LyÑØÓ�ò�Ç�, �©òéÚÑ�
AéZ�ã�E�1Ì�K�?1ïÄ�?Ø.
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�mN�.Fp�C�1Ì¤�¤ì(� [6−9] X
ã 1 ¤«. òü�õ?���ºÚ\� Michelson
Z�¤¥, ±õ?���ºéZ�ã��mæ��
O²¡º�Äº°Ä�mæ�. õ?���º��
F~ê d �Ì Nyquist-Shannon æ�½n, ¿�ü
¡õ?���º���pÝ�Ì1§�pÖ�K.
òü¡õ?���º����, Ò�±3î��m
òZ�1|y©¤eZ�½�, z��½�æ8�
�éA,�A½1§��Z�ã�. ÏL��"1
§�� �, Q�±¢yZ�ãp°Ý�V>æ�,
��±¢yZ�ãp1Ì©EÇ�ü>æ�. dd,
��½��Z�ã¼ê�deªL«:

I(x, y) =
∫ ∞

0

B(ν) exp[j2πνδ(x, y)]dν, (1)

ª¥ I(x, y) L«�mæ�: (x, y) ?�Z�ãr

Ý, B(ν) �1&Ò�õÇÌ�Ý, ν =
1
λ

�1&Ò
��mªÇ, δ(x, y) ��mæ�: (x, y) ?�1§
�. ã 1 ¥�Z�ã�± 6×6 �æ�:�~«¿

��¥Z�ãrÝ�©Ù�¹.

�ü¡õ?���º��êþ� m, KZ�ã
�æ�m� T = 2d, æ�:ê N = m2. ÏLéæ
�Z�ãS�?1lÑFp�C�$�, Ò�±�
üÑ�©�1Ì&E [10−16].

3 ÚÑ�AO���ý

Fp�C�1Ì¤¥©åìá��ÚÑA5
éØÓÅ��1¬LyÑØÓ�ò�Ç�, ù¬�
�ØÓÅ��13©åì¥DÂ�äkØÓ�D
Â��ÚØÓ�1§ [17−23].� � � �

ã 1 �mN�Fp�C�1Ì¤(��nã

3.1 ÚÚÚÑÑÑÚÚÚåååZZZ���ããã���îîî���···UUU

�õ?���º���1åÏL©åì²�,
du1�ò�, ��Ñ�1å�éu\�1å�)
î��²£, Xã 2 ¤«. ¤±, ²Lõ?���º
ØÓ�����1å, 3î��m��Â²¡þþ
k�î� £þ ∆x.

�©åì�ò�Ç� n(λ), 1�é©åì�\
��� θ, Kdò�½Æ�±��ò�� θ′ �

sin θ′ =
sin θ

n(λ)
. (2)

e © å ì � þ Ý � b, K 1 3 © å ì ¥ D Â �
ål�

L =
b

cos θ′
=

bn(λ)√
n2(λ) − sin2 θ

. (3)

¤±1�ÏL©åì��)�î� £þ�

∆x = L sin(θ − θ′)

= b sin θ − b sin θ cos θ√
n2(λ) − sin2 θ

. (4)

d (4) ª, ØÓÅ��1²L©åì�¬�)
ØÓ�î� £þ. ¤±, ²Lõ?���ºØÓ
�����1å, ÏL©åì�,�å1�Z�,
ØÓÅ��Z�ã�¬kØÓ�î£, l
¬¦�
�ªÇ�Z�ã�3î��mu)·U.

©åìæ^ ZnSe á�, �©åì�þÝ b =
10 mm, d (4) ª�±��ØÓªÇeZ�ã��
î� £þ­�, Xã 3 ¤«.

l Z � ã î £ ­ � ¥ � ± w Ñ, � ν =
0.1 µm−1 �, ∆x = 4.897 mm; ν = 0.4 µm−1 �,
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∆x = 4.931 mm. ¤ ± 3 0.1 µm−1—0.4 µm−1

�1Ì���S, Z�ã��éî£þ����
� 0.034 mm. duZ�ã��º�� 1 mm×1 mm,
¤±Z�ã��î�·U¡È=�o¡È� 3.4%.
Ïd, ·�3?1Z�ã?n�, =I�òZ�ã
��.? 3.4% �·U1|�Ø=��Øî�·U
�K�.

���� � �� ��
ã 2 ò�Úå�1�î£

� � � � � � � � � � � � � � � �� � � �� � � �� � � �� � � �� �	 
� � 
 � � � �
ã 3 Z�ã�î£þ�ªÇ�'X­�

3.2 ÚÚÚÑÑÑÚÚÚåååZZZ���ããã���ppp���···UUU

3.2.1 nØO�
©åì�©å�ò\�1å©¤rÝ���

üå1: ��1åÏL©åì, ²õ?���º�
��2gÏL©åì, £�1å©�:; 
ß�1

åÏLÖ��, ²,�¡õ?���º���2g
ÏLÖ��, £�1å©�:. 1å©��¹Xã 4
¤«.

ã 4 ©åì©1«¿ã

du©åì�Ö��þäk�½�þÝ, ¤±
üå1²©å�©1�, �Ù2g£�1å©�:
�DÂ�1§�éu¢S��m �äk�1§
Oþ.

éu��1å, �©åì�þÝ� b1, d (3)
ª, Ù3©åì¥DÂ�1§�

OP1 = n(λ)L =
b1n

2(λ)√
n2(λ) − sin2 θ

; (5)

d (2) Ú (3) ª, ��¢S�m £þ�

Z = L cos(θ − θ′)

= b1 cos θ +
b1 sin2 θ√

n2(λ) − sin2 θ
; (6)

¤±1§Oþ�

∆OP1 = 2(OP1 − Z)

= 2b1

[√
n2(λ) − sin2 θ − cos θ

]
; (7)

Ón, éuß�1å, �Ö���þÝ� b2, 1§O
þ�

∆OP2 = 2b2

[√
n2(λ) − sin2 θ − cos θ

]
; (8)

¤±, �üå12g£�1å©�:?�ZU\�,
Ù1§�k�p� £þ

∆δ = ∆OP1 − ∆OP2

= 2 · ∆b ·
[√

n2(λ) − sin2 θ − cos θ

]
, (9)

Ù¥ ∆b = b1 − b2, �©åì�Ö���þÝ�.
d (9) ª, ØÓÅ��13�Â²¡þu)�

Z�äkØÓ�1§� £þ, l
����ªÇ
�Z�ã3U\�¬3p��mu)·U. �©å
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ì�Ö���þÝ�� ∆b = 0.2 µm �, d (9) ª
��1§� £þ�ªÇ�'X­�, Xã 5 ¤«.

� � � � � �� � � � � � 	 � � � 
 � � � � �� � � � �� � � 
 �� � � � �� �� ��
ã 5 1§� £þ�ªÇ�'X­�

lã 5 ¥�±w�, 1§� £þ´�X1Å
ªÇ�O\
ÅìO\�, ¤±pª�1&Òä
k���1§�Oþ. � ν = 0.1 µm−1 �, ∆δ =
0.6373 µm; ν = 0.4 µm−1 �, ∆δ = 0.6516 µm.

3.2.2 �ý¢�

�ü¡õ?���º�m�n�1§�� δ,
KduÚÑ�A, d (9) ª��¢S�1§��

δ′ = δ + ∆δ

= δ + 2∆b

[√
n2(ν) − sin2 θ − cos θ

]
. (10)

¤±, �Â²¡þo�Z�1r���ªÇ�1&
Ò3¢S1§� �Z�rÝ�U\, =

I(x, y) =
∫ ∞

0

B(ν) exp
{

j2πν

[
δ(x, y)

+ 2∆b

(√
n2(ν) − sin2 θ − cos θ

)]}
dν.

(11)

dd, éuØÓ�þÝ� ∆b, �±���Â²
¡þ�1r©Ù�¹, Xã 6 Úã 7 ¤«.

dã 6 Úã 7 �±wÑ, ©åì�Ö���þ
Ý�Úå�ÚÑ�A, ü$
Z�ã��é'Ý;
¿�þÝ����, é'Ýeü��²w. òZ�
ã� 6 �Z�ã� 7 ����mrÝ&EUì1
§��üÙ�ª=�¤���Z�ãS�, ,�Ï
L��$��¯�Fp�C�, �üÑ1Ì&E,

Xã 8 Úã 9 ¤«.

�
� � �� � �� � �� � �� � �

ã 6 ∆b = 0 µm ��Z�1r©Ù

�
� � �� � �� � �� � �� � �

ã 7 ∆b = 0.2 µm ��Z�1r©Ù

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


� �� � � � � � �
ã 8 ∆b = 0 µm ���ü1Ì
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 � � 
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 � 
 �

 � � 

 � 
 

 � � 

ã 9 ∆b = 0.2 µm ���ü1Ì

dã 8 Úã 9 �±wÑ, ©åì�Ö���Ú
Ñ�A¬UCÌ��érÝ. ¿�, éØÓªÇ�
Ì�¬kØÓ§Ý��f, cÙ´pª&Ò�Ì�,
�fy�'�²w. �
f�1Ì&Ò, �U¬Ï
�ÚÑ�A
�ìv. O�L², ∆b = 0.2 µm �|
^¯�Fp�C��ü�1Ì�n�1Ì�IO
 �� σ1 = 4.96 × 10−2.

ã 9 ¥ØÓªÇ¤©�&Ò, Ù1Ì�ý§Ý
ØÓ, ùÌ��©åìÚÑA5�ªÇ�Ak'.
d (11) ª, ÚÑ�AÙ¢��
&ÿ&Ò�N\�
 ò´, ò´þ�

Φ(ν) = 4πν∆b

[√
n2(ν) − sin2 θ − cos θ

]
. (12)

N\� ò´­�Xã 10 ¤«.
dã 10 �±wÑ, 1&Ò�ªÇ�p, N\�

� ò´��. ¤±, éu&Ò�pªÜ©, Ù1
Ì�ý§Ý��. dã 10 ¤«, �� ò´��

� Φ = π �, � �Ä
��±Ï, Z�^«4�
��4��é�, l
u)é'Ý�=. u)é'
�=�pª&Ò�Z�ã¬-�$ª&ÒZ�ã
�rÝ&E. Ïd, �
;�u)é'�=, ©åì
�Ö���þÝ�AT÷vXe'X:

∆b 6 1

4 · BW

[√
n2(λmin) − sin2 θ − cos θ

] , (13)

ª¥ BW = νmax − νmin �1&Ò��°.

3.2.3 p�·UZ�ã�1Ì��
duZ�ã�æ�m�� T , æ�:ê� N ,

dlÑFp�C�nØ�±��Ùª��1Ì
©EÇ� F =

1
NT

, ¤±3ª�±©EÇ F é
1Ì?1lÑ, ¿Ø¬¿����Z�ã&E.
Ï d, - δn = nT , I(δn) = I(n), νk = k/NT ,
B(νk) = B(k), n(νk) = n(k), Φ(νk) = Φ(k), �
� (11) ª�¢Ü, �±òÙlÑ�Xe/ª:

I(n) =
N−1∑
k=0

B(k) cos
{

2π
k

NT

[
nT

+2∆b

(√
n2(k) − sin2 θ − cos θ

)]}
=

N−1∑
k=0

B(k) cos
[
2π

kn

N
+ Φ(k)

]
. (14)

òÙ��Ý
/ªXe:

Ī = Ā · B̄, (15)

Ù ¥ Ī = [I(0), I(1), I(2), · · · I(N − 1)]T, B̄ =
[B(0), B(1), B(2), · · · , B(N − 1)]T,

Ā =



cos[Φ(0)] cos[Φ(2)] cos[Φ(2)] · · · cos[Φ(N − 1)]

cos[Φ(0)] cos
[
2π

N
+ Φ(1)

]
cos

[
2π

N
2 + Φ(2)

]
· · · cos

[
2π

N
(N − 1) + Φ(N − 1)

]
cos[Φ(0)] cos

[
2π

N
2 + Φ(1)

]
cos

[
2π

N
2 × 2 + Φ(2)

]
· · · cos

[
2π

N
2(N − 1) + Φ(N − 1)

]
...

...
...

. . .
...

cos[Φ(0)] cos
[
2π

N
(N − 1) + Φ(1)

]
cos

[
2π

N
2(N − 1) + Φ(2)

]
· · · cos

[
2π

N
(N − 1)(N − 1) + Φ(N − 1)

]



.
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� � � � � � � � � � � � � � � �� � �� � �� � �� � �� � �
� 	 
 � � 
�

ã 10 ÚÑ�AÚå�N\� ò´­�

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

ã 11 ÚÑ����1ÌÌ�

ÏL)�5�§| (15), Ò�±lN\kÚ
Ñ�A�Z�ã¥�üÑ1Ì&E, Xã 11 ¤
«. O � L ², ∆b = 0.2 µm � | ^ ) � 5 �
§|��{�ü�1Ì�n�1Ì�IO �

� σ2 = 1.76 × 10−14, �¯�Fp�C��{�',
U�°(/�üÑ&Ò�1Ì&E.

4 ( Ø

Äuõ?���º�Fp�C�1Ì¤¥©
åì�Ö���ÚÑ�A, ´¤ì�O¥7L�
�Ä�'�¯K��. éu ZnSe á��©åì,
�ÙþÝ� 10 mm �, Z�ã�î� £þ��
��� 0.034 mm, ¤±Z�ã·U¡ÈÓo¡È
� 3.4%, z�Z�ã��k�¡È~�
 3.4%. ù
´du3î��m¥, 1�ò�¬¦Ñ�1�éu
\�1�)î�� £, 
ÚÑ�AK��ØÓÅ
��1äkØÓ� £þ, l
¦��Å��1�
)�Z�ã�3�Â²¡þî�·U. ÏLéZ�
ãî�·Uþ�©ÛO�, �±3êâ?nL§¥
ò·U�Ü©�Ø5�ØÙK�, ���©�Z�
ã&E. éu ZnSe á��©åìÚÖ��, �Ùþ
Ý�� 0.2 µm �, ÚÑ�AÚå1§���� 
£þ� 0.6516 µm. 1§� £¬�)��ªÇC
z�N\� ò´, �fÌ��rÝ. ù´duÚ
Ñ�A��ØÓÅ��13�Â¡þZ��äk
ØÓ�1§�, l
¦Z�ã3p��mu)·U
�(J. ÏLéÚÑ�AÚå�N\� ò´�©
Û, ±Z�^«u)é'Ý�=��Z�ã�òz
4�, �±��©åì�Ö���þÝ��4��.
�âZ�ã¼êÈ©�§, éªÇ?1lÑ, ÏL
)�5�§|��{, �±ép�·U�Z�ã?
1éÐ���. O�L², ����1Ì�n�1
Ì�IO �=� 1.76 × 10−14.
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Abstract
Due to the chromatic dispersion of beam splitter, the interferogram units from various wavelengths could shift by different offsets,

leading to interferogram aliasing in transverse space. Simultaneously, the interferograms of different wavelengths have different offsets
of optical path difference, which makes the interferogram aliasing in vertical space. According to geometric optics principles, the
transverse aliasing of the interferogram reduces the area of the interferogram unit, and the vertical aliasing of the interferogram leads to
a phase-frequency response which could reduce the spectral line intensity. The calculation and the analysis indicate that the transverse
aliasing area is only 3.4% of the total area of the interferogram unit in our study, which could be removed in the data processing; and
the phase delay from the vertical aliasing of the interferogram is proportional to the thickness difference between the beam splitter
and the compensating plate. The maximal thickness difference is provided when the contrast reversion appears in the interference
fringe. Finally, we correct the chromatic dispersion from the aliasing interferogram by solving linear equation set, and recover the ideal
spectrum.
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