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At Chamonix 2011, it was 
concluded that the investment 
of work was not yet justified
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What has changed since Cham2011?
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Improved optics commissioning experience than in 2010
! - Smoother squeeze commissioning than in 2010
! - New challenging optics commissioned without problems (ATS, 90m)

Crossing and separation changes during ramp and squeeze 
are under good control
The LHC aperture is better than expected
Full year of positive experience with collimator functions 
during the squeeze
Reaching betastar values below 4 m seems possible.
! - The rest of the squeeze will follow afterwards, as done now.

The gain in time becomes more important (>400s)

It is now a good timing to test 
this with beam for possible 

implementation in 2012
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t=0: start of ramp

Ramp:
680s + 340s = 1020s

Squeeze (1) to 1.5 m : 
475s

Squeeze (2) to 1.0 m : 
73s

Total time of functions: 
1568s = 26.1 min

(without time intervals for 
transition)
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Kinj

K1

K2

K3

Momentum function 
versus time in the ramp

With no change of the present setting generation, 
the change of optics is forced by defining different 

optics during the energy ramp.
For each magnet: K = K(t, Eb)

The currents are then calculated for the good Eb.

Smoothing of current 
functions provided by the 

energy scaling

The whole process is 
still very manual - to be 

improved if needed.
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- Wait for decay of dynamics effect (first optics change > 200s)
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- Final β* target value larger than where optics corrections take place (> 3.0 m)
- For a given configuration, push β* changes to highest Eb to gain in aperture
- Adjust functions K(t, Eb) to minimize the dynamic beta-beat
- Avoid sharp changes of superconducting magnet currents (dry-runs needed)
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680s 1020s

- Respect the total ramp length of 680 s
- Wait for decay of dynamics effect (first optics change > 200s)
- Fit optics changes in the linear part of the current ramp rate (t > 200 s)
- Final β* target value larger than where optics corrections take place (> 3.0 m)
- For a given configuration, push β* changes to highest Eb to gain in aperture
- Adjust functions K(t, Eb) to minimize the dynamic beta-beat
- Avoid sharp changes of superconducting magnet currents (dry-runs needed)

Present chromaticity settings during ramp
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We prepared a set of 
settings that reaches 3.5 m 

in IP1/5 and 3.0 m in IP8.
Starts with collision tunes 
at injection (tested in MD).



S. Redaelli, LHCBOC, 11-10-2011

Example of quadrupole settings

10

Time during energy ramp [ s ]

Q
ua

dr
up

ol
e 

cu
rre

nt
s 

[ A
 ]



S. Redaelli, LHCBOC, 11-10-2011

Results of dry-runs - Quadrupoles

11
Time [ hh:mm ]

M
ea

su
re

d 
qu

ad
ru

po
le

 c
ur

re
nt

s 
[ A

 ]



S. Redaelli, LHCBOC, 11-10-2011

Results of dry-runs - Quadrupoles

11
Time [ hh:mm ]

M
ea

su
re

d 
qu

ad
ru

po
le

 c
ur

re
nt

s 
[ A

 ]

The currents were 
successfully tested 

without beam on Oct. 5th
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Results of dry-runs - Orbit correctors
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Same settings in mm as 
standard operation: 

170 → 120 urad
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Generated settings are validated with simulations don with MADX online →
! Check if linear parameters are respected, 
! compute the dynamics betabeat between matched points, 
! calculated the variation of Xing/Sep bump shapes. 
Tools used for the optimization of the present squeeze, see X. Buffat thesis.
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Generated settings are validated with simulations don with MADX online →
! Check if linear parameters are respected, 
! compute the dynamics betabeat between matched points, 
! calculated the variation of Xing/Sep bump shapes. 
Tools used for the optimization of the present squeeze, see X. Buffat thesis.

Simulation of beam process scan by N. Ryckx

Simulated dynamics beta-beating

Present settings 
have a beta-beat 

~10% at around 5m
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Simulation of beam orbit
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Prepared simulations of crossing angle shapes 
versus time that will be needed for the orbit feedback.
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Simulation of 
beam process 

scan by N. 
Ryckx
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We think that we are ready to propose a combined 
ramp & squeeze solution for the LHC
! Profit from good 2011 commissioning experience (optics, orbit, ...)

Detailed work has started before summer
! Diploma thesis work in collaboration with EPFL.

We have a proposal for beam tests:
R&S down to 3.5 m in IP1/5 and 3.0 m in IP8 
! This would give a gain of more than 400 s per fill!
! Improvement of turnaround will be critical next year to optimize Lint

Much detailed preparation still ongoing
! 10% beta beating under investigation. 
! Preparing feedforward corrections based on simulations.
! Check of settings by FiDeL team required.
 ! Collimator settings not yet prepared, but possible in principle.
! Detailed aperture calculations needed: left for after first beam tests.
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