Piezo Control
at ACC1, ACC3, ACCS5-7

Mariusz Grecki for LLRF collaboration
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Agenda

* Lorentz Force Detuning (LFD) and it's
compensation by piezo

* Upgrade of FLASH and piezo control system in
2009/2010

 Piezo control
 Experience at FLASH
 Conclusion
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LFD vs Gradient
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RF Power Excess due to LFD
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Goal of Piezo Control system

* Drive the piezoelements
assembled in fast tuners
frames to minimize the
Lorentz force and
microphonics effects

* On-line frequency detuning
calculation

* Microphonics measurement

Dimensions: 10x10x30mm
Manufacturer: NOLIAC

Dimensions: 10x10x36mm
Manufacturer: Pl
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Piezos Installed in ACC1,3,5,6,7

Prod_ucent Noliac Pl ceramic
ratings
Model- SCMAS/S1/A/1 01831301200/42/60 P-888 90
Cells: 8 8
Voltage: <200V <120V
Blocking
force: 6 kN 3 kN
Size: 10 mm x10 mm x 30 mm 10 mm x10 mm x 35 mm
Capacitance: 6 uF 12 pk
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Piezo tuners at FLASH

RF Gun Bunch Bunch Stations
Compressor Compressor v \ 4 Collimator g SFLASH
e ———— Undulators
3rd  Diagnos-
Laser harmonic tics Accelerating Structures 5 FEL
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Piezo drivers
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Piezo Control Board
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Piezo Control
at ACC3,5,6,7
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Piezo Control

time position vs RF

< B flat-top

Piezo drive

RF pulse (probe)

mplitude

slope
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Transfer function (ACCS5 cav. 8)
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Piezo Control Panel
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Automatic control algorithm
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ACCG6 (SP =20 MV/m, rep = 5 Hz)
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ACC6 (SP =20 MV/m, rep = 5 Hz)

LFD compensation ACC6
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LFD during 9mA tests

ACC3 - Lorentz Force detuning compensation
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Detuning [Hz]
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ACC3 cav. 4 (no beam)

Probe [kY]
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ACC1 cav.1 (with beam)
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Microphonics

Due to limited speed of
acoustic wave propagation
through the cavity it is not
possible to react within the
RF pulse for variable
microphonics

amplitude [V]
3 3 3

N
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Microphonics must be
measured in advance
(before RF pulse - either
second piezo used as a
sensor of some RF must be
present before the pulse)
and compensated as soon
as possible
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Pulse amplitude vs time before RF
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Piezo operation influence
on SASE level
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Cavity vibrations
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Active vibration attenuation
(ACC7C)5)
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Conclusion

LFD has negative influence on cavity operation but can be
compensated with fast piezo tuners.

Fast tuners with piezos are installed at FLASH
(ACC1,3,5,6,7) and are operable. ACC1 control needs a
special fibre connection due to overloaded CPU in ACC1
crate.

Piezo control system was developed, implemented and
installed. The implemented functionality was tested and
works well.

There is a lack of automation. The experts are needed to
operate piezos.

The influence of piezo operation on SASE is still not clear.
More experiments needed.
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Thank you for your attention
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