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Why?

Likely not 
acceptable for 
high intensity 
operation

E. Shaposhnikova

operation
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Why?
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What needs to be studied?

Experimental verification ofExperimental verification of 
the simulations and scaling 
laws is needed

…and reduction to solve the problem of kicker 
heating and further increase the margin for 
single bunch instabilities (μ-wave?)
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Required HW modifications

E. Shaposhnikova

The need of a collimation 
system required to protect 
the machine for high 
i t it ti i lik lintensity operation is likely 
required

P+M is required for design and construction
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Impedance

Strong indication of TMCI in 
the SPS. Nb th~1.7×1011 p 
(ultimate) for nominal εL
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Impedance

C ld it bCould it be a 
problem even 
for larger εL ?
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Impedance

Therefore we need toTherefore we need to 
continue the effort of Z 
reduction of the kickers 
With a more radical 

l ti (LHC t )? Wsolution (LHC-type)?. We 
still “miss” ~50% of Ztr

Could be compatible 

E Métral

p
with an underestimate 
of the measured 
impedance in 2006.
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V-Electron cloud instability
G. Rumolo

It could become worse going to higher 
injection energy (PS2) We need to confirminjection energy (PS2). We need to confirm 
this with measurements!!!

Pessimistic assumption for 
the upgrade: εL > 0.6 eV.s
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V-Electron cloud instability
G. Rumolo PRELIMINARY – STUDY & ANALYSIS ONGOING

Scaling with energy and 
qualitative behaviour seem to 
exclude instabilityexclude instability 
mechanisms other then e-
cloud and are qualitatively 
consistent with the 
simulations.

Uncorrelated dipole 
motion at the end of 
the batch observed at 
37 GeV/c, to be 
analyzed at 55 GeV/canalyzed at 55 GeV/c

Need of completing the analysis and possibly to conduct additional experiments
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Cures for EC: Coatings

S. Calatroni
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Cures for EC: Coatings

Tests with beam in 
the machine 
environment isenvironment is 
necessary to qualify 
the coating as EC 
killer. These studies 
will be beneficial 
also for the PS2 
upgrade!

S. Calatroni

G. Arduini – 05/10/2007



Cures for EC: Coatings
M. Taborelli
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Cures for EC: Coatings
M. Taborelli

What do we need (“user” point of 
view):)
•Low SEY w/o baking and with 
limited conditioning after venting 
to air for several days
Mi i ff t hi•Minimum effect on machine 

impedance
•Radiation resistant
•No “ageing”g g

And this must be proven 
experimentally in beam operation

Need to study alternative coatings 
i h l b Fi i lin the laboratory. Financial support 
is needed.
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Cures for EC: Clearing Electrodes
T. Kroyer
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Cures for EC: Clearing Electrodes
T. Kroyer
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Cures for EC: Clearing Electrodes
T. Kroyer

To be proven!

Did not pass “mechanical 
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SPS+ SC magnets
L. Bottura
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Highly non linear behaviour due to the low injection 
field. For comparison 0.54 T in the LHC



SC magnets for the LHC injectors
L. Bottura Several EU initiatives for 

the study of a SC fast-
ramped magnets. No 
CERN involvement

Power 
per unit 

lvolume
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SC magnets for the LHC injectors
L. Bottura

Operational costs (over a few 
decades) should not be )
forgotten in the comparison of 
NC and SC options
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SC magnets for the LHC injectors
L. Bottura
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Some conclusions?
• The LHC will profit of the pre-injector upgrade only if a significant 

upgrade of the SPS is implemented
T f f b ith l l it di l itt i• Transfer of beams with larger longitudinal emittance is necessary 
RF system need a major upgrade (together with a few other systems 
– I am wondering what will be left of the present SPS…..)
V ti l l t l d i t bilit ld b t hi h i j ti• Vertical electron cloud instability could be worse at higher injection 
energy:
– Need to confirm with experimental results ASAP
– In parallel investigate with experiments in the lab and in the machine:

• Possible coatings
• Clearing electrodes
• Grooves (?)

– Some seed activities have been launched but they need to be fed 
(P+M)

Th h t f t d f i d h j t b t t d• The hunt for unwanted sources of impedance has just been started 
but it needs to be strengthened
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Some Conclusions?
• SPS+ magnets have comparable difficulty as other fast 

pulsed SC magnets (….and PS2+ - 50 and 75 GeV p g (
options)

• Operational costs should not be forgotten in the 
comparison of NC and SC options for PS2  
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