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Abstract Shanghai XFEL Driver Laser System YAG Screen

* Driver laser intensity distribution infulence
electron bunch character (emittance, longitudinal CCD \V [=13m
structure).

* Flattop beam produced from a-BBO stacking is | Photocathode
more benefit for producing electron beam with R —————— &\ e |
lower emittance, but significantly increase the i—If.:L | assomm
microbunch instability effect on copper cathode. W N I ‘i Q.BBO=ZZ
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* o-BBO stacking was designed for producing e 1T-Ef?i---it-]q"-T-bi"Eff{";t?r;;:;;:f__ e . e | BBO stacking |
flattop UV laser beam. UV grating pair shaping S Sy " | } Apertwre
was designed for reducing the mircobunch effect. & Ampifer T e A v |

* Two pulses cross-correlation method for =300mm | 4 BS(T:20% R:80%) } | ¥
characterization the laser pulse temporal e | Grating pair shaping |
structure are also presented. , , ,

Figure 1: Schematic of SXFEL Driver laser system.
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Figure 3: Principle of grating pair shaping Figure 5: UV laser pulse cross-correlation measurement

Group delay dispersion (GDD): 1 1

Second order dispersion has the strongest influence on
the pulse duration.
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-~ > . 5 , , Figure 6: Electron beam temporal structure measured at
s / , 1 cos“0  sin“f A-period of the grating; . .
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Summary
Figure 2: BBO stacking for SXFEL photoinjector.| Forgiven GDD, dispersed pulse length Tisrelatedto | 1 pesign of drive laser system for SXFEL and investigate UV
Thicknees of BBO L; =4.3306mm, L, =2.1653mm, | the nitial pulse length 7 pulse temporal shaping technique based on BBO stacking
L;=1.0826mm. method and UV grating pair shaping.
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The temporal separation (At) between o beam and e O\l . ( T(Z) 2 Elzctrog b?amu\r;llcrc?cpunch!ngh|n§tab|I|ty was significantly
reauceda usin ratin dalr Snaping.
beam when they propagate through the BBO & VY sTating p PINg
birefringence crystal. 3. Further investigation will attempt to characterize the
A [ % CVM microbunching instability based on different cathode
=L+ material and shaping methods.
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Sellmeier equations:
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