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Motivation V

N/~

Large non-Gaussian tails created in the LHC Injectors propagate
to the LHC and contribute to losses and affect luminosity
production

N
%°

«% Efforts have been made to limit this tail population along the
Injector chain
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LINAC 4 Q)

~/_~
Impact of L4 distribution (k. Asvesta IPP 02/08/2024)
«» Transverse distribution measurements in PSB R1,
at different parts of the L4 pulse, while minimizing s T
Ap/p. Talls Increase as we move on the pulse et
s Larger energy spread show more populated tails °3f

a.u.

0.2

*» For high Intensities injected in the PSB, we start
getting PSB effects blowing up the
emittance, hiding the tails in terms of g-factor. L |
- Tail extend is still dominated by L4 distribution e -

0.1}
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https://indico.cern.ch/event/1441128/contributions/6064712/subcontributions/494882/attachments/2907066/5099786/bcmsBeamsInjectors.pdf

Optimization on the PSB \/

Scraping on PSB at injection energy

«* Scraping at PSB with transmission reduction of ~10%

«* The tails are not repopulated after scraping during the PSB cycle, due to careful
working point evolution and updated resonance compensation settings.
ma) Gaussian profiles are provided at PS injection
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Tune Optimization on PS

~/_~
Major tall population increase
¢ Vertical tail increase during transition crossing with a 20%
Increase of the g-factor 030) — & 25
0.28 20 —
. . . - . . .- . —~ >
X Worklng point optimization durlng transition crossing %oze 158
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Tune Optimization on PS )/

Working point optimization

*** Decrease horizontal tune before and during

transition to avoid horizontal — vertical coupling 030) — & 25
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% Decrease vertical tune after transition to avoid 5026 158
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Tune Optimization on PS \/

~/_~
Working point optimization
Horizontal
*** Decrease horizontal tune before and during oS O ——————————
transition to avoid horizontal — vertical coupling M | e
0.3} |
= 1071}
¢ Decrease vertical tune after transition to avoid ~ "°?|
drift to higher order resonances -
R e S R R B
] . ] Position [Oco]
¢ Tails and emittances at PS extraction after the Vertioal
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Tails at SPS )

Tail population from PS to SPS

PoSPS
b PS
¥ SPS scraping

¢ Tail population from PS to SPS and during
the SPS cycle

** For profiles with less populated tails from the Lt
PS, the difference with the SPS Is larger

NG

** This growth needs to be followed-up with 9 -
MDs during 2025 0.8

NG

*%* Scraping at SPS to minimize these
generated tails
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Overview \/

~/_~

*» Efforts to minimize non-Gaussian tail population for better performance in the
Injectors and the LHC

¢ On LINAC4, larger energy spreads show more populated tails. Need of follow-up
studies along the L4 pulse with the higher current configuration

¢ With scraping at PSB injection, the booster could provide Gaussian beams at PS
Injection

¢ The large tail population increase at the PS during transition energy crossing was
limited after working point optimizations, maintaining almost Gaussian profiles

** Tail increase from PS to SPS and during the SPS cycle that needs to be followed-up
with MDs during 2025
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Thank you for your attention!
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Backup Slides
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