W4T B T ) Xt F % M Vol.47 No.7
2018 £ 7 H ACTA PHOTONICA SINICA July 2018

doi:10.3788/gzxb20184707.0718002

FE A IR BRI A g 2k i) 4 BB AR — 4
G BHE W0 EE ]

/fgl-}'fi\'(‘ ’ ’7‘ Fl%’
P EREH AR R BBV S E N RS E 230027)

i E.ATHMNALAEGHKE D, 4%%%#}%5%/@2%7"6%259%%%)ﬂ—?/\@j‘t%&iéﬁjﬂﬁmd&éﬁ
M F T R G R R ST AR A6 R R B AR S R, R T AR Ll SRR AR S A A K Rk 4 8 R R
WERMRG Z BB E LSRR AFEMNBERELFZZA T £, Xith)%é’J;éfi:tFﬁm VB R ERE
LB REBP LS XY KRFF kBRI EAERK, @R EEAKTF @ 1/3~1/4 58 R
KB LB R A (B AT 4 b ) AL g R o B = e R Bk B B R b AN R 69 R BB KL BLA M SE SR AT 4 P
SR AT AR ARG, A A R BN K AR ) AR

KER A LRBATRE, ZHERABRIE AR DT, B m

FESES 0439 X EkFRIZAD . A XEHS:1004-4213(2018)07-0718002-6

3D Trap Stiffness Measurement of Holographic Tweezers Based on Vision
Theory and Hydrodynamic Method

HE Wei, LI Jing
(Department of Precision Machinery and Precision Instrument ,University of Science and Technology of China ,
Hefei 230027 .China)

Abstract: In order to test the capture ability of holographic optical tweezers, an optical measurement
system based on vision theory was used to measure the 3D trap stiffness of holographic optical tweezers.
In the optical system, two symmetrically distributed light sources irradiated the sample cell to form two
images. The 3D positions of the microspheres captured by the holographic optical tweezers were obtained
by tracking the displacements of their images. Combined with hydrodynamic method, the trap stiffness of
the single and double optical traps was measured. The experimental results show that in a single optical
trap, there is little difference between X and Y horizontal trap stiffness, and the axial trap stiffness falls
in the range of 1/3 to 1/4 of the horizontal direction; in double optical traps, the three-dimensional
stiffness of the optical trap near the optical axis is larger than that an a far distance, which demonstrates
that the closer to the diffraction center, the higher the diffraction efficiency of light, and the stronger the
capture ability of the optical trap.
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