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V.Zhabitsky, W.H�fle et al. RuPAC 2010

LHC Damper (CERN, JINR)

Single Bunch Operation: 
Damping of Injection Errors
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LHC Beam Commissioning Working Group. Summary of week 12. 26.03.2012

24:00 – 01:00 ADT fast losses test – one  pilot at 450 GeV
Achieved very fast losses (could be used for UFO studies)

J. Uythoven, E.B. Holzer (CERN)
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LHC Beam Commissioning Working Group. Summary of week 33. 25.08.2012

2980 - Q’H/V=11 – GainTFB=0.01

2983 - Q’H/V=11 – GainTFB=0.02

BBQ-B1H BBQ-B2H
BBQ-B1V BBQ-B2V

Instabilities

G. Arduini (CERN)



25.09.2012 V.M. Zhabitsky (JINR) 6

Synchrotrons

Radio technical device

VoutVin

K BPM

DK
Damper kicker

Response to impulse



K BPM

25.09.2012 V.M. Zhabitsky (JINR) 7

DK



25.09.2012 V.M. Zhabitsky (JINR) 8

Damper kicker:

Driving force:
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TFS:  Damping Parameters
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TFS with Notch and FIR‐1 FiltersTFS with Notch and Hilbert Filters
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TFS & Beam response to δ-kick
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W. Höfle et al. 
CERN ATS/Note/2011/131

2011‐12‐12

TFS & Beam response on δ-kick
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Beam 1, ver.

Beam 2, ver.Beam 2, hor.

Beam 1, hor.
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TFS: variation of parameters
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TFS & Sinusoidal driving force
Isolines:   a( t/Trev  ,  QD‐{Q} )  =  an
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TFS:  Resonance Curve

If g « 1:
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TFS & Sinusoidal driving force

   a( t/Trev  ,  QD‐{Q} )  =  an
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Resonance

Intensity of oscillations:

α=0.027α=0.028

Synchrotrons:
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LHC Damper

W. Höfle, D. Valuch (CERN)
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TFS & Sinusoidal driving force
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Damper OFF (oscillations after injection)

M. Gasior (CERN)

Base‐Band Q (BBQ) Measurements at the LHC

Damper ON (chirp excitation)
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M. Gasior (CERN)

Base‐Band Q (BBQ) Measurements at the LHC

Damper ON (chirp excitation)
Q‐map (top) and Q‐line (bottom) 
from BBQ Display
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CONTROLLED TRANSVERSE BLOW‐UP OF HIGH‐ENERGY PROTON BEAMS FOR APERTURE 
MEASUREMENTS AND LOSS MAPS

W. Hofle∗, R. Assmann, S. Redaelli, R. Schmidt, D. Valuch, D. Wollmann, M. Zerlauth, 
CERN, Geneva, Switzerland

Proceedings of IPAC2012, New Orleans, Louisiana, USA. Pp.4059‐4061

Profiles measured with the wire scanners after a 
blow‐up targeted to bunch 2: blow‐up to aperture 
limit of this bunch; bunch 1 emittance unchanged.

One can get the aperture in one single 
measurement taking 1‐2 minutes only.
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LHC Beam Commissioning Working Group. Summary of week 31. 6.08.2012

– Test tune measurement by selective 
excitation of 6 bunches. 

– FFT of data for each observed bunch, 
average the spectra, find the peak

– Very successful test. Validation during 
a ramp required (including emittance 
blow-up measurement) + operational 
implementation

W. Höfle, D. Valuch (CERN)

Wednesday: ADT tune measurement test
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Conclusion

Thank you for your attention!

Measurements of a beam response to the δ‐impulse are the 
effective approach to tune the transverse feedback system in 
the damping mode of coherent betatron oscillations of the 
bunch.

Observation of a beam response to the harmonic impulse can 
be a good instrument for selective measurements of circulated 
bunches because of the dedicated resonance behavior of the 
detected signal in synchrotrons with a digital transverse 
feedback system.


