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The laser heater at the European XFEL – in kind from 
Sweden, Uppsala university with modifications and add-ons 
from DESY, FS-LA 
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Switching LH off and on 
again : factor 2 

Phase space calculated with 
machine settings: 
Peak current too low! 

Encreased chirp in 
calculation to get a 
reasonable peak 
current 
I1: -7.49 -> -8.7 
L1: -11.2 -> -11.8 
L2: -9.73 -> -10 
 
Change in phase <2 
degree! 
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Simulations have shown that FEL pulse
down to 10 fs with peak power of 700 
MW can be achieved.
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WIR SCHAFFEN WISSEN – HEUTE FÜR MORGEN

Laser heater at SwissFEL

C. Vicario, S. Bettoni..:: Paul Scherrer Institut

8TH Topical Workshop on Longitudinal Diagnostics for FEL



SwissFEL performance evolution
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Schietinger IPAC18 

1st Pump-probe result

Gain curve



SwissFEL performance evolution

Page 3

Schietinger IPAC18 

1st Pump-probe result

Gain curve

SASE obtained without laser heater



C.Vicario

Laser heater optical transport 
•Transport in vacuum 

•Multiple active stabilization (Aligna+ in house 
system) 

•Energy control

•Diagnostics 

•Beam size free adjustment 
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Laser heater commissioning
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LH e-beam cross-correlation
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FEL performances and laser heater 
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Reasons for laser heater inefficiency:

Cathode response time suppresses microbunching?

Photocathode pulse stacking dominate??   

Other reasons? Machine settings?

Beam energy 3 GeV
FEL photon energy 3 KeV
Pulse stacking at the photocathode


