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Beam loading compensation with beam monitor signal

Problem: Scheme implemented for ACC1 at FLASH:

e adaptive feed-forward algorithms
require low pass filters
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e prediction of beam current and
derivation of compensation

e measurement of beam current in
real fime and applying appropriate
compensation
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Charge proportional signal from toroid monitor

e taking several samples (5) per
bunch from analogue monitor signal
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Calibration of compensation signal with phase scan
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e identical signal without
beam and with beam and
compensation

e for correct amplitude I and

Q cross zero at same phase
value (-20°)
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Beam loading compensation obtained...
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First (very preliminary) beam based qualification...

with synchrotron light monitor at BC2, setup by H. Schlarb, C. Gerth, F. Lohl, ...
w/o FB, AFF, BLC with FB, w/o AFF, BLC  with BLC, w/o FB, AFF

2007-01-11T051418-scan-macro-dEE-ACC1-SR-BC2 2007-01-11T055933-scan-macro—dEE-ACC1-SR-BC2 2007-01-11T055241-scan-macro-dEE-ACC1-SR-BC2
0_2,' + data H 0.05F : ; : 5 datra\ H 0.4 I : : : !
H —&— mean —&— mean
—— rms =0.437%/No —— rms =0.552%/No :
0.2
0.14 ‘ o
S / LT T § ~0-05r 5 -0.2H rdd L SEEE
EO' M kv o - E E
= i 3 3 -04 ;
3 3 3 _o1 3
a T a a _0 6_
g -0.1 5 g "
5 & _0.15 %
5 ® -0 o —0.8F - data
b= - a 2 2 —e—mean
5 o2} ™ / \/"‘\ 5 8 4l
@ 2 _pot @ — rms =0.470%/No
L 1 \/ 12t
03 1 L
-0.25 1.4k
I A = I . H P e i L B b 23] 1.6 I I I I I ]
b 10 15 20 25 30 5 10 15 20 25 30 5 10 15 20 25 30
Bunch No Bunch No Bunch No

'‘Error' bars: 0.4% '‘Error' bars: 0.05% '‘Error' bars: 0.4%
‘Slope”: 0.1% / 30 us 'Slope” 0.1% / 30 us 'Slope": vanished?

FB = feed back, AFF = adaptive feed forward, BLC = beam loading compensation

To be investigated:
measurement resolution, arrival time jitter, 'missing’ bunches at the beginning
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Back up solution implemented:

In case of missing toroid monitor signal the settings of the rf gun laser server are
taken to predict the beam loading compensation signal.

First 'final test':

SASE with 800 (600) bunches in August 2006.

Next steps:

Further qualification of method by measuring energy stability of beam in BC2.
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