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Motivations

Introduction with the case of the PS (3/7)

— Currently, the nTOF bunch is the Simulation by Giovanni
most critical at transition due to a TMCI with HEADTAIL (ICAPO0G)
which develops near transition
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— No broadband impedance

— No space charge impedance

— nTOF PS parameters (E.
Metral)

— Transition Energy is constant
(1;~6.08)

— Higher orders of momentum

compaction factor are not
taken into account

— Beam momentum is increased 5 [oVs] 2"2'3.2,'?
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Neither Collective Effects nor v, — jump

—IHsad-Tuil: nom, bunch Ier;gm
=== Analytical: norm. bunch length
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» Comparison analytical formulas of the normalized bunch
length and HEADTAIL simulations with nTOF beam

parameters (thanks to Benoit)
» Small oscillations from a numerical noise due to a small
mismatch of the beam in the bucket.

» T. is the adiabatic time, 0 is the transition time.
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With Space Charge only
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» HEADTAIL simulations with @ different intensities.
» Threshold between 0.01 - 102 and 1- 102

» Minimum bunch length after transition: Space charge force
focusing after transition and defocusing before transition.
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Comparison with analytical formulas: thanks to Elias
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» Good agreement between the analytical formula and the
simulations
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Broad band impedance model

Shunt impedance R; = 30MOhm/m and quality factor Q =1
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» HEADTAIL simulations with @ different intensities.
» Threshold between 0.01 - 10'2 and 1 - 10%2
» Bunch length is diverging before 3 - 102 on the simulation.

» Minimum bunch length at transition.
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Compensation of the Space charge with the BB impedance

» Adjust the Space charge parameter

g =0.67+2-In(2) ~3.68 to compensate the broadband
impedance.
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I—Bunch length measurements

Bunch length measurements on ToF

ToF beam with an intensity 3.5 - 1012 with Gammajump
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I—Bunch length measurements

Measurements without Gammajump

Pick detected Intensity 40 - 1019, no oscillations.
Voltage . . . . . . . .
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Outlooks

» Bunch length measurements without Gammajump to find the
best broadband impedance model.

» Include the Gammajump in HEADTAIL.

» Transverse instabilities measurements: instrumentation ready
(thanks to Joseph)

» MD time is needed or copy the user TOF in a "scratch” user
in the Booster.
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