N S S
#1366 3 ot - - il Vol. 36, No. 3
20164F 3 A ACTA OPTICA SINICA March, 2016

%?%ﬁﬁf%*ﬁ%%ﬂ%%%ﬁ%%ﬁ%
T3
Pre WEA DEE Z 4 PAE ThL

o Bk g 7Y 22 Dl R B DU ATT 52 i DR 25062 50 T HOR R 50 S g0 %, B P % 710119

\\\«

EE  {E4 M Gerchberg—Saxton(GS) A M F Al b, $2 Hh — R Bl i Pl = 4k GS 52k 3R B H b 37 1 42 B B (CGH)FF
T2 B RS b, WIS M S bR/ iE B T Bk ) P e A e S0 T — B S A R S S
[i] S 70 1) 28 (SLM) B4 42 B G ERE ZR B0, S B0 T %o T 1 T 40 e A — AR A ik /N BR A5 A0k 1) 22 06 Bk L 22 3 T — 4 A8 2 il 3 D
SR . SR R T HA R R ) ZROE BRI A= IR GBI, ST RORL V35 A E R R . X AT
DA HORE S 30 2 S6 Bk L 25 T Al 7S 4R BN 4 R B RGN AW IR B AR R ST AR A T —FPOBT RO TR
KHEW ARG LB GSEE RN AE A B

HEZES 0436 SERARIRAD A

doi: 10.3788/A0S201636.0309001

Holographic Optical Trapping and Manipulation Based on Phase-only
Liquid—-Crystal Spatial Light Modulator

Liang Yansheng Yao Baoli Ma Baiheng Lei Ming Yan Shaohui Yu Xianghua
State Key Laboratory of Transient Optics and Photonics, Xi’ an Institute of Optics and Precision Mechanics, Chinese

Academy of Sciences, Xi’ an, Shaanxi 710119, China

Abstract An improved and rapid three dimensional Gerchberg—Saxton (GS) algorithm based on the classic GS
algorithm for computer generated holograms is proposed and applied to holographic optical tweezers. Theoretical
simulations and experimental results have demonstrated the rapidity and efficiency of the proposed algorithm. A
robust holographic optical tweezers setup based on phase—only liquid—crystal spatial light modulator(SLM) is built,
and stable trapping and dynamic manipulation of yeast cells and silica beads with large array traps in three
dimensions are demonstrated. Two special traps, i.e., line trap with intensity gradient distribution and optical vortex
trap, are generated to transport and rotate micro—particles respectively. The system is verified to be robust on
particles manipulations, which provides a new and powerful tool for researches on biology, colloid physics and so
on.
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Fig.3 Patterns of trapped yeast cells (a, b) and silica beads (c, d): (a) 4X4 array; (b) character “A”; (c) logo of Xi’an Institute of Optics

and Precision Mechanics; (d) cartoon pattern
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Fig.4 Dynamic manipulation of silica beads with 1 wm diameter. (a=c) Four beads marked by the dashed circles move outward while the

others remain static; (d—f) four beads marked by the dashed circles run in a circular motion while the others run in a harmonic motion
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Fig.6 Multi-planes trapping and dynamic manipulation of yeast cells. Three figures of the second row indicate the axial position of
yeast cells and the red dashed line indicates focal plane of objective
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Fig.7 Trapping and transportation of micro—beads with line traps of intensity gradient. (a—c) A single 2.5 wm silica bead is trapped and

moved rightward by a line trap with increasing intensity from left to right
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Fig.8 Using the focused L=G beam to rotate the silica beads with 2.5um diameter
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