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Research on achieving zero optical path difference interferometer
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Abstract: Existing static wedge interferometer can not achieve zero optical path difference, thereby affecting
the accuracy and speed of spectral inversion. Therefore, a method of achieving zero optical path difference by
improving the wedge structure was put forward. By improving the structure of the inclined surface, the wedge
can be achieved on the incident light interference signal which contains zero optical path difference. By
deducing and analyzing the optical path difference of the arbitrary wedge position, and the formula of spectral
inversion was deduced. Using Zinc Selenide(ZnSe) materials design and processing of the wedge, interference
signal and the optical path difference was simulated, and the process of spectral inversion was simulated. The
wedge was analyzed by experiments which used 10.64 wm laser. Result shows that the interference signal
clarity, optical path difference can reach 1450 wm, and the relative error of experiment is 0.1%.
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Fig.1 Schematic of zero optical path difference wedge spectral
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Fig.2 Structure of zero optical path difference wedge

B A& 2 AT, 7E B O 2 0% RIS AT B —
(o, 0 DT DAHR S 28 TW, TW
MR E2 il 1 S 2 a2z e, Hid 1 %
()62 Li=(A\B\+B,C,+Ci\D)xn=2Lxn 2 ¥ 6 L=
(ABy+B.Co+CoD)xn, I 2 AT, HZk CD Wi 2
K y=—cot(2a)(x—x,), HL 2 OF 095 2 h .y=x, F Ik
Co WY AEAR (xe, Yo M

_ cota)

y=—cot(2a)(x—x,) { T l+cot(2a) !
=

y=x ] , __cot(2a)
“1+cot(2a) !

[RIEL AT AT, B,Cy ELEE 2N . y—y=—tan(2a)(x—xc) ;
T G ARl (L, L-M), H% GH WM .y-
(L-M)=cot(a)(x=L), K It B, B A& H5 (x5, y5) M :

(L

_tanCa)xctyct[cot(a)=1]L+M X

y—yc=—tan(2a)(x—xc)
=
y—(L—M)=cot(a)(x—L)

tan(2a)+cot(a)

)

Vo= cot(a)tan(2a)x+cot(a)y—[cot(a)—1]tan(2a) L—tan L) M

tan(2a)+cot(a)



CiE

ko mE . TENRLREZN I HE4RTFI LR 2095

M D A ﬁé*f]—‘(xo,o) NG i ﬁé*ﬂ—‘(xc,)’t:)im B,
1 A8 AR (g, y) T A5 2 BEOCHR .
L2=(Asz+B2C2+C2D)X’1=[xB+\/(Xc—xs)2+(yc—)’3)2 +

(=) 4y, Ixn 3)
F)?u’ff%ﬁg"ﬁ(x0,0)Eg D ﬁé@%*ﬁ% :
S=(L1—L2)Xn=[ZL—XB\/(.XC—XB)2+(yC—yB)2 -

(x—xo)+y,. Ixn] (4)
e T M, 266 T 55 E
M
1=J:10ncoq2wsoykr (5)
X o WIE I(o) M A6 .
XFERE 22 NE B B RO 200 T (s 5 1T
A AT A5 gk O g o .
IQﬂ=ijmM2wSaﬁB (6)
.S, R R KRG 2,

3 MERXBESH

M Tz AL AE I i T 2058 (8~14 pm) 35
A I T i R R %k 8 ZnSe , Ho AT T % n=2.4; 1]
SCHE R Z ARG WA 2 FioR, o AR gE
L=10.0 mm, M=1.0 mm, il & fi «=2.0°,EF 1fi fl GH
MO R A FG PR S, WA F RN T
W/ T FG R IR T WA S g, T
AT 0 12 ARH AR 0 AT LA 199 07 0 R0 S 38 40 T
3.1 hESH

BEXTRE T A R S B O R 25 MR T L o R
25 TR S MOGIE SO #5417 T MATLAB i 5, #4445
N ZHES RSB LK D)~3), It A (4) TR
AL 3 — (0, )Y AR 22 Q0 18] 3(a) 7, BE X &2 6800
(4 105 K B v AT 0 B £ B OGS 300 K BRI TE
8~14 pm U B 19 1 — 16515 1 & 3(b) s

& 3y AL X (5) T A ERHE x A )7
BE— kT8 S WE 4 B, & 4(a) b1l E CCD
PRI T AR B 40— AT T E 5 75
B, 23 ) AS ) o B O 285 A B T 915 5 8 CCD
ANFEAT TR, Hh B 4(b) T LA R I T A5 5
T ER 2, HE AR T WA SRR T
TR KA T 5 2 8 ab B AR OE

2000

15001

1000F

5001

Optical path difference/um

0 2 2 6 g 10
Wedge location x/mm
(a) o2

(a) Optical path difference

1.00
0.95/

Normalized intensity
=)
o®©
wn

s 9 10 11 12 13 14
Wavelength/pm
(b) A GG 3E
(b) Incident spectral
[6 3 BLLAGE 6 KOk e 22 18]

Fig.3 Simulation incident spectral and wedge optical path difference

(a) CCD K419 T W55 R
(a) Interference signal obtained by CCD

1.0

e
W

Normalized intensity
S
W <

|
—_
(=3
=)

2 4 6 g 10
Wedge location x/mm
(b) Hp —111 TWAE 5
(b) Interference signal intensity of a line CCD
B4 TWwHESHE

Fig.4 Interference signal



2096 Lo b ok A2

% 44 %

18 4y T W 1E 5 AL 5(6), 440 B 1s
)5 15 2 B9 S OGS S RS A SR X L an sl 5 B
o HEL S AT LA RO OGBS UG O 1 B AR 58 42
W) &, BN B9 i 22 32 O 22 A R 3 LAY . X AT LI
TIOR3 e AR AR A R A Ok B RO AR 22
HR OG22 KK 2 CCD & ootk £ | i L
1R A T B B PR R 1 RO R A A
1.00
0.95-/

0.90

— Incident
—e—Inversion

Normalized intensity
o o
oo oo
=3 w
. 7

0.75¢

8 9 IIO 1.1 .12 13 14

0.70, L
Wavelength/pm
Kl 5 S E L

Fig.5 Spectral inversion results
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