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A common-path heterodyne interferometer technique for measurement
of optical activity of liquid

LOU Ben-=huo
( Department of Physics Shaanxi University of Technology Hanzhong 723003 China)

Abstract: In order to improve the detection sensitivity of optical activity based on Zeeman effect a common-path
heterodyne interferometer was developed to measure the optical activity of liquid. In this heterodyne interferometer a pair of
correlated orthogonal linear polarized beam is emitted from a Zeeman He-Ne laser which reduces the complexity of the optical
system greatly. A balanced detector and a differential amplifier are integrated into this interferometer so as to reduce the excess
noise induced by laser intensity fluctuation and external environments significantly. Thus a shot-noisedimited detection of this
interferometer can be achieved. The optical acti@ glucose solution with concentration of( 0 ~50) mg/dL was measured with
this common—path heterodyne interferometer and detection sensitivity was up to 2.3 x 10> degree. This simple heterodyne
interferometer can be applied in the optical activity analysis of solid-state liquid-state or gas-iquid material.
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Fig. 1  Deflection of p and s polarized beam before and after passing through
the solution
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Fig. 2 Structure sketch of a common-path heterodyne interferometer
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Fig. 3 Measurement results of optical activity of glucose solution with differ—
ent concentrations
a—direct result of glucose solution b—relation between deflection
angle and concentration
(7)
a( Al a0
) - (9)
Al 0
AC
0 :
0= abyl+AC (10)
o l o
(9) (10)
a6 _ o( Al)
;= Al @ Tt AC (11)
632.8
a ;‘,pH= a o5 -7 =45.50 3a
a( AI) /AT = 1/10 a( Al) 3a 0~
50mg/dL

45.5

lem x 1em

a( A
30 = IAC « 7 4 (AI[) =0.01 x5 x
107 x 45.5 x 110 ~2.3x10°(°)  (12)
6 2.3x107°(°)
3b
A,\
pH ~ T
PBS

LIDT LIUY H. Study on the distinguished methods the optically
active compounds J . Theory and Practice of Contemporary Educa—
tion 2011 3(3): 5051( in Chinese) .

LIU Z Q. Measuring specific rotation and concentration of the sucrose
solution with light intensity equipment J . College Physics 2010
29(2) : 3742( in Chinese) .

HUANG S J. Measure to revolve angular at solution of the sugar J .
Metrology & Measurement Technique 2009 36(4): 88-89( in Chi—

nese) .

( 12 )



12

; igT22

ZHANG QF WULM LUH etal Influence of stimulated Raman
scattering on parabolic pulse propagation in a dispersion decreasing fi—
ber J . Acta Photonica Sinica 2009 38( 10) : 2543-2546( in Chi-
nese) .

HIROOKA T NAKAZAWA M. Parabolic pulse generation by use of

7 ) ©

YARIY A LOTSPEICH J F. Coupled-mode analysis of light propaga—
tion in optical active crystals J . Journal of the Optical Society of A-
1982 72(2): 273277.

SILVER M P BADOZ J BRIAT B. Chiral reflection from a naturally

merica

optically active medium J . Optics Letters 1992 17( 12): 886-
888.
CHEUNG C K NAIK P S BELING C D et al. Performance of a

slow positron beam using a hybrid lens design J . Applied Surface
Science 2006 252(9): 31323137.

MITSUI T
and optirotatory power of a suspension by a delayed optical heterodyne
technique J . Applied Optics 1996 35(13): 22532258.

SAKURAI K. Precise measurement of the refractive index

10

11

10

11

2012 1

a dispersion-decreasing fiber with normal group—velocity dispersion
J . Optics Letters 2004 29(5) : 498-500.
HARVEY J D MECHIN D IM S H. Generation of a 800fs pulse u—
sing a self-similar pulse compression technique C //Lasers and Elec—
tro-optics Society 2005 the 18th Annual Meeting of the IEEE. Syd-
ney Australia: Lasers and Electro-optics Society 2005:69-370.
ZAOUTER Y PAPADOPOULOS D N HANNA M. Stretcherree
high energy nonlinear amplification of femtosecond pulses in rod-type
fibers J . Optics Letters 2008 33(2) : 107409.
XUYF ZHANY ZHENG Y. Analysis of pulse amplification of yt—
terbium-doped fiber amplifiers by means of finite elements J . Laser
Technology 2008 32(2): 201203( in Chinese) .
LIMPERT J SCHREIBER T CLAUSNITZER T et al. High-power
femtosecond Yb-doped fiber amplifier J . Optics Express 2002 10
(14) : 628-638.
MALINOWSKI A PIPER A PRICE JH V
Yb* fiber-based laser and amplifier system producing >25W average
power J . Optics Letters 2004 29( 17) : 20732075.
TANYA M M ETER D M. Selfsimilar evolution of self-written
waveguides J . Optics Letters 1998 23(4) : 268270.
AGRAWL G P. Nonlinear fiber optics M
1995: 384.
JIEF XU W Ch LISh X et al. Dependence constant coefficient
of Ginzburg Landau equation on the analytic of self-similar solution
J . Science in China 2007 37(4): 427-433( in Chinese) .
KRUGLOV VI PEACOCK A C HARVEY JD et al. Self-similar
propagation of parabolic pulses in normal-dispersion fiber amplifiers
J . Journal of the Optics Society of America 2002 B19(3) : 461-
469.

et al. Ultrashort pulse

. New York: Academic

Press

BARRON L. Molecular light scattering and optical activity M . New
York: Cambridge University Press 2004:386-388.

COTE D VITAINI A. Balanced detection for low-noise precision po—
larimetric measurement of optically active J . Journal of Biomedical
Optics 2004 9(1): 213220.

ZHAOPT LIGH PENGHD et al. New design of optical activi—
ty measurement system J . Laser Technology 2005 29(5): 504-
506( in Chinese) .

FENG W W SONG L K CHEN L G. The study of the relation be—
tween circular polarized light” s refractive rate and wavelength J .

Laser Technology 2004 28(6): 639-644( in Chinese) .



