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Transverse Feedback System in Synchrotrons
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LHC Damper (CERN, JINR)
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LHC Beam Commissioning Working Group. Summary of week 12. 26.03.2012

m 24:00 —01:00 ADT fast losses test — one pilot at 450 GeV
m Achieved very fast Iosses (could be used for UFO studies)
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LHC Beam Commissioning Working Group. Summary of week 33. 25.08.2012
Instabilities

Timeseries Chart for m
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TFS: Damping Parameters
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BPM

TFS with Notch and Hilbert Filters
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Figure 2: The magnitude G(Q) and phase response ®(Q) graphics for the notch and Hilbert

filters (solid curve) and for the notch filter and the FIR filter of the first order (dashed curve)
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TFS & Beam response to 0-kick

Q=38.32, _uFK=59 164, "Wpy=270.0°, FB on: K“ =1.716+ 1 mm delay, Notch, Hilbert filter: Agp =-144.00° Q=30.32, _uFK=59 164, Wpe=270.0°, FB on: K“ =-1.716 + 1 turn delay, Motch, Hilbert filter: Ag =144.00

021 _ 0.331

018 AL ) e 0325E-
0.16 - - c
= e 4 et R 0.32
0.14F =

012 0315
v TE E

5 0.1 ST o031
 E [T SR

LS ™., 0305
0.06 < -

= 0.3F
0.04F .. =

e . 0.205
C . =

O 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 IY" | 1 1 1 1 0.29 1 1 1 1 | 1 1 1 1 | 1 1 1 1 1 1 1 1
0 0.1 0.2 03 0.4 0.5 0.6 0 0.05 0.1 0.15 0.2
Gain, ¢ Gain, g
Signal from BPM: =59.320, Jw= 9184, 'I'm=2?J.J".FE o K“=-'..Tlé + 1 tum delzy, Notch, Filbart flwr: Ap =144.00° g =0.080 Sigmal from BPM: Q=39320, L'u:= 58.799, "I'“:':99 £ . FBon K._ =-1.767 + | tumn delxy, Notch, Hilbert fltr: Ap =$6.00°, g =0.080

0.8 08E-

0.6 ;— 0.6/—

0.4 ;— 0.4

0.2F 02F
= 4F = b

5] Uy “ 0=
= c . C

= -02F = 02F

-04F 04

0.6 0.6

0.8 0.8

-1 __ | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 -1 _I_ | 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 | 1 1 1 1 | 1
0 50 100 150 200 250 300 0 50 100 150 200 250 300
r/]—TE'" r/‘I“Te\'

25.09.2012 V.M. Zhabitsky (JINR)

12




TFS & Beam response on 0-kKick
W. Hofle et al.

Beam | Plane | Gain setting Damping time [turns] CE RN ATS/N Ote/zo 1 1/13 1
(dB) Q7+ | Q7= | Q9+ | Q9— | ave | StDev
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1 vert. -19 460 | 408 | 499 | 467 | 458 | 38 ’ e e o .
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Q=6431, 1 =0216, ¥p=2028° FBon K =1.657 +2 mms delay, Notch, Hilbert filter: Aqp =51.00°

Q=50.32, p, =58.102, ‘Wpe=266.5", FB on: K =-1.686+ | turn delsy, Notch, Hilbert filter: Ag =162.00°
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TFS: variation of parameters
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TFS & Sinusoidal driving force

Q=59.310, [ 59.250, Wp=97.0°, FB on: K =1.633, FIR: a|:fl .00 + FIR: a,=0.700, g = 0.050
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TFS: Resonance Curve

—2

I(Q[)) 1 _ ( e ey
1€ z[)] = M 21 )
1 max i max det ( )

2 = expl] 2mitlst); Jase—=1 (fom)) :

Ifg « 1:

](QD) - Cl'.'?”
Inm.}: B 47‘_2({(21)} — {Qm})g = n;rzn |

g ‘K(Wm )‘
471'1’{0

cosW,, .

{Q S } — {Qm} — {Q} _

25.09.2012 V.M. Zhabitsky (JINR) 17



TFS & Sinusoidal driving force
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Resonance

, £ Synchrotrons:
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LHC Damper
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TFS & Sinusoidal driving force

Q=59.310, W= 59.250, Wp=92.0°. FB on: Ku:1.589. FIR: ali-l‘()() +FIR: a,=0.610, g = 0.080 Q=59.310, M= 59.250, Wpx=87.9°, FB on Kn:I.564, FIR: a‘:-l.OO +FIR: a,=0.540, g = 0.080
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Base-Band Q (BBQ) Measurements at the LHC
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Base-Band Q (BBQ) Measurements at the LHC
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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
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Wednesday: ADT tune measurement test
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Conclusion

Measurements of a beam response to the 0-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.

Thank you for your attention!



