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for 100 % RMS emittance !
in good agreement with
prediction from ASTRA
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Gun gradient: ~60 MV/m 
Gun phase:
Momentum from gun: ~6.44 MeV/c

gun
ref

gun ΦΦ =

Booster phase:
Total beam momentum: 14.5 MeV/c
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With a 10 % charge cut in the tails of the phase space 
distribution (~ remove non-lasing electrons)

normalized projected emittance = ~0.9 mm mrad
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first demonstration of beam quality required for European XFEL



Dark Current,   High Average Power
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Surface cleaning techniques:
• HPWR: high-pressure water rinsing

• CO2: dry-ice cleaning, for details
see THP013.
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~43 MV/m
• Major reduction of 
dark current by 

0
0 1 2 3 4 5 6 7 8

RF power in the gun  [MW]

m

~60 MV/m
zoom:

CO2 snow cleaning

300

400

500

k 
cu

rr
en

t  
[µ

A
] Gun4.2 (CO2), 2008-08-29, Mo#113.1, 60µs

Gun4.2 (CO2), 2008-08-30, Mo#113.1, 200µs

Gun4.2 (CO2), 2008-08-31, Mo#113.1, 400µs

Gun4.2 (CO2), 2008-09-01, Mo#113.1, 700µs

Gun4.2 (CO2), 2008-09-15, Cs2Te#23.3, 60µs

• operation with 50 kW average
RF power demonstrated !

allows high brightness
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k Gun4.2 (CO2), 2008-09-15, Cs2Te#23.3, 200µs allows high brightness,
high average current
operation:
1 5 mA in 700 μs
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1–5 mA in 700 μs,
7–35 μA long term average



PITZ has open positions for

Postdocs

PhD studentsPhD students 

If interested, please get in touch with me !
(frank.stephan@desy.de)
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