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PAUL SCHERRER INSTITUTOverview

• Operation statistics
• RF-noise analysis with IR beamline
• 500MHz 50kW solid-state amplifier
• Electron gun development for SwissFEL
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PAUL SCHERRER INSTITUTOperation Statistics

Availability:

• Average 2002-2008: 96.0%

• Jan.-Aug. 2009: 99.0%

Number
of events

A. Lüdeke, The operation event logging system of the SLS, PRST-AB 12, 024701 (2009)
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PAUL SCHERRER INSTITUTOperation Statistics

Major events:
• 16kV transformer short circuit

• RF cavity water leaks
• RF coupler water leak
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PAUL SCHERRER INSTITUTSLS RF Upgrade Programs

Accomplished:
� Mini S-band teststand in the LINAC
� Emergency water-valves at cavities installed (close in case of vacuum interlock)

Work in progress:
� New e-gun trigger system (reduce jitter)
� 500MHz teststand at the booster rf plant (solidstate amplifier for booster cavity)
� Coincidence arc detectors (about 20 beam dumps per year due to arcs: evtl. false

detection)
� HOM detector boards from ELETTRA?
� New input power couplers of ELETTRA type (under construction at PSI workshop)
� Evtl. replace 500MHz RF cavities in far future? (water leaks)
� Acquire spare parts for S3HC (tuning system, feedthrougs, V-box)

Rejected:
× Supeconducting main-RF cavities (rejected: cost & reliability concerns)
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PAUL SCHERRER INSTITUT

kHz-noise: problem for IR-users
Source: Klystron HV-PS pulse-width-modulation

RF-noise

�PWM-off:

�in test operation
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PAUL SCHERRER INSTITUT

Test-operation with PWM off:

• Improvement of noise spectrum at IR-beam line by about 2 orders of 
magnitude.

� 3-day experiment with 400mA and PWM off had no negative effect (software
adjusts number of modules to keep HV within 800V range)

Next steps:

� beam-line tests with PWM off at 400mA

� Test of new hardware from Thomson Turgi for stable HV with PWM and less
noise
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PAUL SCHERRER INSTITUT500MHz Solid-State Amplifier

Monitoring PC 
(Linux)

4KW Solid-State Power 
Amplifier

22kW Water Cooler Interlocks + 
Low Level RF

Water Flux
Measurement

Water Temperature
Sensors

Status of 50kW prototype:

� 4kW power tests

� Control- and Interlock system

� RF-design of power splitter, 
combiner and directional coupler

• Waiting for cooling concept and test-
stand at SLS booster rf-plant.

• Test of 2 new transistor types
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PAUL SCHERRER INSTITUTSwissFel Gun No. 1
(first design iteration)

Mechanical inputs (target specification):

• Heatflux based on 120 MV/m 
400 Hz operation ?
2us pulse length
13.2 kW avg. 

• Operating temp. ~ 40°C  ?
(M.Bopp, J.Y. Raguin, F.Scherer)
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PAUL SCHERRER INSTITUT

Status 17/09/09
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PAUL SCHERRER INSTITUT

Layout
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PAUL SCHERRER INSTITUT

Heat flux
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PAUL SCHERRER INSTITUT

Temperature distribution
αk:  7500 W/m2K / Water inlet temp. 30°C
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PAUL SCHERRER INSTITUT

Deformation

df =  - 635 kHz
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PAUL SCHERRER INSTITUT

Stress to high!
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PAUL SCHERRER INSTITUT

Cathode:
Diamond-Like 

Coating
150 – 300 MV/m

RF cavity
45 MV/m
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Laser Pulse
10 ps;

(R. Ganter, C.Gough et al.)


