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DESY Bau 1960
DESY Bau 1960-1963
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The XFEL Injector Site
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DESY

Photon Research SR&FELs
Exp.&Theor. Particle Physics

Accelerators& Development
Including a lot of RF from(3 MHz),

125 MHz - 3 GHZ
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• DESY Hamburg Site

• 1056 permanent positions 412 other positions

• HERA  was closed down mid 2007

• DORIS user facility

• PETRA II was closed down mid 2007

• PETRA III construction started mid 2007
First Beam on Easter Monday 2009

Machine commissioning is ongoing

• FLASH  user facility and Machine-FEL studies

• XFEL construction started January 2009
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Ongoing Activities at FLASH

• A very sucessful FLASH user run endet mid
August

• After a dump repair and maintenance a 9 mA run
took place from Sept. 7th – 21st. 

• Goal: acceleration to 1 GeV of 9 mA in 2400 
bunches. Full beamloading test for long pulses.

• Since 21st of Sept. Shut down for 5 months.
• Goals: Installation of a 3.9 GHz s.c. RF System, a 

Seeding Option and a seventh Acceleration
Module, Emax =1.2 GeV hencelll l min < 5 nm possible
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FLASH
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Very dense electron 
bunches:
photo-injector

RF cavity and coaxial coppler

 

Ne / bunch 
Q / bunch 
bunches / macro pulse 
macro pulse length 
bunch distance 
bunch length 
 
RF Power 
laser energy / pulse 
(263 nm) 

> 1010 
1- 10 nC 
800 – 7200 
800 µs 
1 µs - 111 ns 
5 ps  
 
typ. 3 MW 
typ. 10 - 50 µJ  
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The User Facilty FLASH
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Digital LLRF system
Feedback plus feedforward

Extensive diagnostics and exception handling
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Multi Beam Klystrons as Power Sources
for the XFEL

Requirements

Operation Frequency: 1.3GHz
Cathode Voltage: < 120 kV
Beam Current: < 140 A
Max. RF Peak Power: 10MW
RF Pulse Duration: 1.5ms
Repetition Rate: 10Hz
RF Average Power:150kW
Efficiency: 65%
Solenoid Power: < 5.5kW
Length: 2.5m
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3 klystron vendors have developed MBKs during the last years.
Two horizontal MBKs have been delivered to DESY. 
CPI has developed a 1.3 GHz 100 kW CW IOT and delivered to 
DESY in July 2009

 

THALES TH1801 CPI VKL8301 TOSHIBA E3736



Alexander Gamp 13th ESLS 
Meeting Sept. 30th 2009

Modulators must generate HV pulses up to 120kV and 140A, 
1.57ms pulse length and 10Hz (30Hz) repetition rate
The top of the pulse must be flat within 1% 
The bouncer type modulator with its simple circuit diagramwas 
chosen

MOV
80�100 µF

C2
2 mF

L2
330 µH

1400 µF70 kJ
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Fixed phase shifters

Shunt tee with integrated phaseshifters

Optimized Waveguide Distribution for the XFEL

Asymmetric shunt tee 3.0 dB, 4.77 dB, 6.0 dB
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Many waveguide components have been developed during the

last years and have been used for the operation of TTF/FLASH
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Symmetric and asymmetric shunt tees
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“Intra-Beam Streak Camera”

• Vertically deflecting cavity for bunch length
measurements at TTF

• Built in the late 60ies by G. Loew et al.

• SLAC contribution to TTF

LOLA – Bunchlength measurement
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Fs timing issues
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Beam Arrival Time  Feedback
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XFEL Construction started Jan. 8th 
2009
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• DESY Zeuthen Site

• 118 permanent positions 68 other positions

• PITZ
• Modulator Test Facility
• Ice Cube
• Particle Physics
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Transverse Emittance Measurement
@ PITZ
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THANK YOU FOR YOUR 
ATTENTION

ENJOY THE 13th ESLS MEETING 
AT DESY
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