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Double-beam fiber optical trap experiments

based on supercontinuum laser
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Abstract; The experimental system of dual-beam fiber optical trap is proposed and built for the first time
which can realize the trapping and manipulation of polystyrene microspheres by taking the supercontinuum la-
ser as the trapping light source. The position of the microsphere is manipulated by changing the relative posi-
tion of the two optical fiber end faces and output power of the fibers. The CCD image analysis method is used
to measure the position of the microsphere. The power spectrum is calculated by Fourier transform of the posi-
tion variation of the confined Brown motion. After fitting the theoretical power spectrum function, the optical
trap stiffness is obtained. The results show that when the power of the captured beam is 28 mW, the optical

trap stiffness can reach 1.3 x 10 ~° N/m, which is higher than that of the single wavelength optical trap under

%5 HEA:2017-01-13;{&1T H#7 :2017-03-16

E ST A PS03 50 T HOR E R S5 % TR 4: % B9 H (No. SKLST201507 )
Supported by Open Research Fund of State Key Laboratory of Transient Optics and Photonics ( No.
SKLST201507 )



434

WLz, 25 SR ESEROE R SO ROLLHOLRE S5 371

the same experimental conditions. By taking advantage of the wide spectrum of the dual-beam optical trap sys-

tem, the physical parameters such as the size and refractive index can be obtained by studying the scattering

spectrum information of the captured particles which is different from the traditional use of monochromatic light

as the captured light of the optical tweezers.
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Fig.1 Schematic diagram of experiment setup
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Fig.2  Spectrogram of the captured beam from the out-

put end of the optical fiber
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Fig.4 A position change of microspheres in the optical trap center by moving optical fiber
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Fig.5 A position change of microspheres in the optical trap center by adjusting the power of the light beam
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