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Detecting Ultrasonic Displacement on Solid Surface
by Laser Heterodyne Method

Bai Shiwu Li Hongwei Gong Yuliang

Department of Physics, USTB, Beijing 100083, PRC

ABSTRACT The principle and way of dectecing ultrasonic displacement of solid surfaces with
laser heterodyne and phase —lockedloop to demodulate are described. Ultrasonic displacement
of solid surfaces is detected with a laser heterodyne interferometer and a satisfactory conclusion
is got.
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LRANEBERA [FL+ L WEFOEA BN EXTMSE RN, HE M
R ASHEE, T8 5 8B BER6EN:
I(x. y. z)={EcosQnft+®,)+Ecos[2n(f+ f)t + D}’
=E2+ E}2+ (E [2)cos2(2m fit + @) + (E,/2) cos[4n(f+ ) +2D,]
+ E.E cos[2n(2 f;+ o)t + O, + D] + E.E cos[2n it + D, + D]
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i, y. z)=g[E}/2+ E}2+ E,E,cos(2m fyt + ®,)] )
Hb gl R, EARKBXEAHUENKEBEREZZIX, SHEVWEREDHBES
HiFE R o), MDGHRBEEARN:
i(x.y.2)=g[E}2+ E*2+ E.Ecos(2n ft + (4m/A) 6(t) +®,)] (3)
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U ()= Ucoslwyt +4r/Ad(t) + ®,] = U,cos[wyt + Upcos(Qt +0,) + @] (4)
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0,(t)= Uyoos(Qt +06) )
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0= Ug,.cos(Qt+6,) (6)
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0(t)=0, +argH(jQ)" ®)
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Ut)=(1/K)(d0,/dt) (10)
DA B AR 41 25 09 e
U(f)=(1/RC)JVc(ﬂdt=(l/Ko)(l/RC)(4n/i)<5s(t) (1
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BOESNE T W AR R GUE AR, RBEAEMIMINEFSHRR. B EFESHE
FiRE, s MRV, FE S GRERE. R, RE RO RS RE, FTUEXSERFES
AR R R, B A A0 Rk A B A, BT AR D H At R I R AR A R ke )
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PE, fEBLEERE b, o RE XY NE S BT A B HW

SEFH LRI EMAE 2 FR, He—Ne B, AWBEIE. 2RBE. HLEMY
IR I A% R 2 4 LA = 4E TR MR b . iM% He— Ne BOK A8 68 % SRS A Wl 45 4% 1,
RIGITIFRB I RS B &A%, REMY He—Ne BB MRS S N — R E, M
i B4 B F R —RATH BRI E BB R E ., B8R . WA R AR ROCRTRO.
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