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Inverted Differential Grating Demodulation System of Laser Doppler
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Abstract To resolve the contradiction between the measurement of micro-displace or high-accuracy detecting of
micro-vibration of ultra-low frequency and the convenience of building and adjusting, a inverted differential 4 f
grating demodulation system of laser Doppler is put forward, Using two phase gratings to realize frequency shift and
mixing, the measurement accuracy is enhanced. Adopting 4f configuration to enhance the spatial coherence,
building and adjusting of the system are more convenient. Further more, adding A/4 wave plate and Wollaston lens
cooperating with differential amplifier in order to get sin, cos signals judging displacement direction, and that the

energy of both &1 and =3 diffraction lights is taken use to improve the intensity and signal to noise ratio (SNR) of

Doppler signal.
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Fig.1 Principle of the grating {requency mixing
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Fig. 2 Principle of grating Doppler demodulator

3 RIHMEFS
LY IS 3l R H IR TR S A, JLALRE R 43 5
H
x(t) = Acoswt = Acos 2xf¥,
v(t) = 2(t) = Awcos(wt +=/2),
X Q YRR, A HIRIE, 0 Ry AR,
AL 5 Bl R R AR I 2 B B K A,
R AL R I, B A K5 LA B RE BT B
NGB KA Z AL, I HAE— R s R B ol B
B, R B WA it B SSTRAE TN

3

t

WD =i () = 2 JTaTo cos[%‘jm)dt}:

0

2 VI31 cos[%{x(t)]:
2 VI_sI cos[%rAcos wt:| y (4

i, () =is(t) = 2 «/I_lIlcos[%rAcos wt:|,



846 B 55|

# * 32 %

i3 (1) =i (1) = 2 4/IlIgcos[%tAcos wt:|o

AL, L L R H TR =R, 1, L I
N — 1R =AREEIR T, RS 2488
(RN RN IV e AR I ERER A R N S
A » JH v 4 X% o 3 BE 5 K A X o B 3 B BN I
BAE—A R 3 A 5 v A P i % A2 1k BR AR 3l R
RAF S R PR AR U 48 i 2 A8 4K B4 I [R]
B 3 E I — 2 B SRS R SR E A R
T/2 T/2

A=L%Jvuxh=»%JAﬂh=»%av+ex(w

A (N+e) NEAR 3 B asx L N oy E
Boe /NG AT I, U i 00 BRI el S A A R
B BOIRZERRE .

4 ZEEER

RAKE 2 IRKBEHRTRIEHELR, Ho
He-Ne BOLA 4 H 2% 6 mW, & 5 B AH AL
Jetlh B d=20 pm. $R3HWER A FEE A7 IR 3
B (RS : 4089 AR : 27065155 KA 4% :1027) 5
HiERE BT NI A HE H Labview; RE R A
DAQ-PCI6023E , Sz T 45 A SR 4 IR ¥ 48 51 TR
1 (R —3 R R Ig 0 10 RIHBCFHMED .

B 3 BT 2k B SR oW B i 2= 408, R AR
AR 1 kHz, fRFFH 2 Hz, JRIF 25 pm, "W, 7E
— 4% 3l JA A D B O g 2 AR A

F1 RIFEMIRIBATLL BT

Table 1 Data of the experiment of oscillation frequency and amplitude

Frequency of comparative Frequency of measurement Amplitude of comparative Amplitude of measurement

No. value /Hz value /Hz value /pm value /pm
1 1.00 1.01 2500, 00 2510, 28
2 2.00 2.02 1000. 30 1008, 08
3 3.00 2.97 930. 00 927.03
4 4,00 3.96 740. 00 734, 89
5 5,00 5. 05 500, 27 504, 27
6 6. 00 6.08 350. 30 353.00
7 7.00 7.06 220. 40 222.10
8 8. 00 8.07 150. 00 151. 20
9 9.00 8.91 82. 34 82.97
10 10. 00 10. 08 50. 50 50, 33
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Fig. 3 Waveshape of the beat signal
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