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Research of the drive laser for FEL
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Abstract: In order to achieve high quality and high brightness electron beam,a photocathode injector is used as the electron
source in the experimental setup of a free electron laser ( FEL). The drive laser system is a master oscillator power amplifier
configuration, consisting of a confinuous wave diode-pumped mode-locked oscillator, one double-pass and two single-pass
regenerative diode-pumped pulse amplifiers and a four fold frequency conversion part. After adjustment, single micropulse energy
of 4] with less than 3 percent of jitter at wavelength 266nm was obtained. These micropulses were contained within a macropulse

envelope as long as 2us to 6ps. In the experiments, adopting Cs, Te photocathode as the photoinjector, more than 40A electron
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beam was obtained , meeting the requirement of beam current for the FEL.
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Fig.1 Layout of the drive laser system for FEL
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Table I  The parameters of GE-100-XHP

1 laser medium Nd:YAG
2 wavelength/nm 1064

3 frequency/MHz 54. 167

4 outpul power/ W 10

5 pulse width( FWHM) /ps 12

6 amplitude jitter(RMS) less than 1%
7 time jitter/ps less than 1
8 mode TEM,,

9 pointing stability/ (mrad + 10~ h™1) 0.03
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Fig.2 a—the macropulse al the port of amplifier b-—the macropulse at the port of 2-th harmonics c—the macropulse at the port of 4-th harmonics
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Fig.3 The UV energy fluctuation from mean valuc
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Fig.4 The pointing stability at x direction
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Fig.5 The pointing stability at y direction
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Fig.6 The profile of UV pulse spot

Table 2 The performance of the drive laser system

1 wavelength/nm 266

2 pulse width/ps 10 to 1S

3 frequency/MHz 54.17

4 pulse energy/ ] 35

5 macropulse duration/ s 2106

6 macropulse repetition rate/Hz 3,6,12

7 pulse time jitter/ ps less th@
8 amplitude jitter/ ( RMS) 3%

9 pointing stability/ mrad 0.11
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Fig.7 The arrangement of RF photoinjector, 1—photocathode preparation
chamber;2—4 + ITRF photoinjector; 3—quadrupole magentne ;4—
bend magnetne;5S—Faraday collector;6—fluorescence target
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Fig.8 The beam spot

Fig.9 The profile of micropluse
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