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Auto-Correlator for Ultra-Short Pulse Laser Measurement
Based on Optical Fiber Devices

Xu Qinfeng Liu Qiong Ye Qing Pan Zhengqing Cai Haiwen Fang Zujie Qu Ronghui
(Laboratory of Information Optics, Shanghai Institute of Optics and Fine Mechanics ,

Chinese Academy of Sciences , Shanghai 201800, China)

Abstract In order to adapt fiber lasers and fiber devices to the application of laser engineering system, an auto-
correlator based on the fiber devices is designed. The 1: 1 fiber polarization independent beam splitter, fiber
collimator, fiber polarization controller, fiber coupler with different ratios, fiber isolator, and fiber interface
spectrometer are used in the system. The influence of fiber polarization effect, polarization requirement of
frequency-double crystal, coupling efficiency of fiber collimator on the autocorrelation measurement are analyzed and
the corresponding methods of overcoming those defects are introduced. Experimentally the output pulse width of
nonlinear polarization rotation mode-locked fiber laser is measured and the auto-correlator is feasible. It is indicated
that the fiber auto-correlator has the characteristics of convenient connection with fiber laser systems, simple and
light structure and so on.
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SHG:second harmonic generation; PMT:photomultipler tube; a:fiber coupler; b ,b,:polarization controllers;
c ¢ :fiber collimators; d,,d,: high reflective mirrors;e:delay manipulator;f ,f,:GRIN lenses;
g:SHG crystal;h: fiber analyzer;OIL:optical isolator
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Fig. 1 (a) Basic structure of auto-correlator; (b) schematic structure of fiber-based auto-correlator
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