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Design of strong laser coupling device for large core diameter bunched fiber

WEI Shaogiang'?, LI Yunfei'?, ZHANG Junyao'’, WEI Yongjie’
(1. Research Institute of Laser Technology, Research Institute of Physical and Chemical Engineering of Nuclear
Industry, Tianjin 300180, China; 2. Science and Technology on Particle Transport and Separation Laboratory, Tianjin
300180, China; 3. School of Mechanical Engineering, Hebei University of Technology, Tianjin 300130, China)

Abstract: Fiber transmission is a common mode of laser transmission, with the improvement of optical fiber
preparation technology, energy transfer fiber with large core diameter and large numerical aperture is widely
used in multi-mode laser transmission. Efficient laser coupling is the premise of stable transmission of optical
fiber, in order to achieve laser coupling with wide band and high power density, according to the transmission
transformation characteristics of mixed-mode Gaussian-like beam and the initial parameters, combined with
aberration analysis, an aspherical lens coupling device between large-core four-in-one bunched fiber and
single-core fiber was designed, and the maximum fiber coupling efficiency of 60.6% was obtained through
mechanical installation experiments. Coupled with a self-developed laser resonance ionization time of flight
mass spectrometer, the laser saturation power density corresponding to the three-color, three-step
photoionization path of neodymium isotope was measured, and it was verified that the device could meet the
spectral experiment requirements of specific isotope resonance excitation ionization induced by complex
lasers.

Key words: large-core fiber coupling; Gaussian-like beam; aspherical lens; aberration analysis
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Fig. 1 Schematic diagram of optical fiber coupling device
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Table 2 Experimental results of coupling device

Wavelength Laser 4-in-1 Single-core Efficiency Input
/om power fiber output fiber output Y core/um
/W power/W  power/W ’ K

567 1.17 1.10 365

567 1.00 0.94 365

6.57 60.6
580 3.50 3.40 550
641 6.00 5.40 550

AR TLATT 2R, BRI OLETHE 5 2R i A :0(9)
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