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Optical rotation angle detection based on the lock-in
amplifier and magneto-optical modulation
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Abstract: According to Faraday effect and lock-in amplification principle, the magneto-optical
modulation of polarized light through an optical material occurs after deflection. The output
light contains a fundamental signal and a frequency-doubled signal whose frequencies are equal
and doubled to modulation frequency respectively. Based on the analyses of amplitudes of
fundamental and frequency-doubled signals, we put forward an algorithm for measuring the
rotation angle. According to the relation between optical rotation angle and magnetic
declination, we put forward a method to calibrate the magnetic declination in the Faraday
magneto-optic effect. The feasibility of such measurement approach has been verified by our
experiments,

Keywords: lock-in amplifier; magneto-optic modulation; optical rotation angle; magnetic declination

51

I

ECH G I PR R E R Arago KILHY, Biif5 Biot & BUAT 5 RE 4 't i) fi 41 17 % 26 e e , HoAm%
(A BEAHE M o TG BOR C 12 N TV IO BE S BT W R 43 BT B 3 AT L 43 45 AR A B
S, Lin S5 FHBUHBOCBOARN & T /M8 BERFAYBEE A s Wu SE R SREEAN & T B ik

Wi HHEE: 2015-04-01
PEE R WM 1989—) . I AL P50 . BT R £ 5 A By W p9BF ST . E-mail: caojianghuichina@163. com
BIEMEE: BUREA968) . I Hufs, EE MLl eI BRI I ATFE . E-mail: hzjia@usst. edu. en



. 476 - X ¥ B o537 %

RRPNT LB EREE A EM 5 Cote S5 PP i 7 100 e 1 VR Aok BE ) AEL A AT IR TR RE 7Y
ARZAE—CHEE R IR . BEAE BB 1 5 OR824 3055 45 5 1T Lo JH e ST B A A 80 i ke
PRI BB AR A R I 538 5 5 ) T 8 T B o AR SRR AR 1 1 B85 '8N o P A0 58 2 1) Xl i 91 DI
FTURE 8 R T R AL D8N T HA R IR G AR T RGN REE.

1 MEFRE

7 28 8 F DI 0 A MG FL AR B0 0 2L AR - DY B S 20 T AL A AR HO e R D AR YA L R
for T DUTE IR AL 45 s D6 HR T 3 A ' e AR AT B O . HOBHER BN 1 R

FFHBOLE

B1 MNERZFHEHREKE
Fig. 1 The measurement system of optical devices
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Tab. 1 Magnetic declination calibrated with four different

standard optically active tubes

B 9 10 YA 4 {E/ (O FRAE(E/ () HaxtiRgz/ ()
1 1. 538 —0.003
2 1. 545 0. 004
1. 541
3 1. 544 0. 003

4 1. 539 —0.002
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Tab.2 Measurement value of three different standard optically-active tubes

I Gt FRUERL/ (O 10 Yt 3948/ ) HXTRE/ 7
1 17. 445 17. 430 —0. 086
2 8. 699 8.720 0. 241
3 4.577 4. 620 0. 939
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