ICE SECTION

Elias Métral In very close
collaboration with LIS

and LCU

ICE and Dieter Mohl who passed away on May 24th, 2012

2 new staff (LD) soon

New instabilities in the LHC

Impedance, instabilities, e-cloud, beam-beam, space charge
Others

Elias Métral, ABP group meeting, 18/06/2012




DIETER MOHL PASSED AWAY ON MAY 24th 2012

COLLECTIVE EFFECTS IN THE LHC
AND ITS INJECTOR COMPLEX

Elias Métral (Invited talk, THYBO03, 25 + 5 min, 26 slides)

Dedicated to Dieter Mohl (my PHD thesis director)
who passed away last night Many thanks for all!

Introduction and main challenges
Best results so far and main limitations from collective effects

= LHC INJECTORS: LINAC2 (4), PSB, PS, SPS [RILD{- N AGREEII )
I8 MOXBPO1 (S. Myers), THPPP020

Some (nice) pictures
Conclusion and outlook
APPENDIX: Some (more) pictures and results

Elias Métral, IPAC2012, New Orleans, Louisiana, USA, 21-25/05/2012

DIETER MOHL — PROMINENT SCIENTIST AND WONDERFUL TEACHER
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from Alexey Burov (FNAL)

Just learned recently that Dieter was one
of the pioneers who demonstrated by the Initial
Cooling Experiment (ICE) that stochastic

cooling was a viable proposition!

Elias Métral, ABP group meeting, 18/06/2012




Seem quite happy

for the moment...

Kevin Li => 01/02/2013

Elias Métral, ABP group meeting, 18/06/2012




NEW INSTABILITIES IN THE LHC (1/6)

¢ From “Christmas trees”... ... to “snowflakes”
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You are invited to the
Christmas party of the
BE/ABP group,
organized this year
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1" Which will have the occasion
this time to provide
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Understood and solution
is Landau octupoles with => What else do we need R Eaeen 2

small chromaticities (to for a good Christmas? solution is to avoid
reduce the required loct) some bunches with

very small tune spread

+ maybe a nICE present: the Higgs...

Elias Métral, ABP group meeting, 18/06/ e o v ) 4/16



NEW INSTABILITIES IN THE LHC (2/6)

¢ ... and another instability during / at the end of the squeeze

-

Which mode is
getting unstable: 0 or
-1 (or 1)? TMCI?

What are the tunes
. and chromaticities?
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NEW INSTABILITIES IN THE LHC (3/6)

= => |CE team (and close collaborators) had to go to Avoriaz to
follow the lines... and try to understand what happens




NEW INSTABILITIES IN THE LHC (4/6)

= Was it due to the negative chromas observed recently?

= Are we already at the TMCI limit? => In case of a transverse
imaginary impedance larger by a factor ~ 2 (or HOMs), we could be
close to the limit with the current bunch intensity (~ 1.5 10" p/b)...
=> More news (hopefully) soon with the coming MDs...
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We need to answer to (at least) 2 questions:
B 1) Why do we need such a high octupoles’ current?
it 2) Why is the ADT gain so high?
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NEW INSTABILITIES IN THE LHC (5/6)

It is not yet fully understood
but we are pretty confident that
we will be able to find solutions...

Elias Métral, ABP group meeting, 18/06/2012




NEW INSTABILITIES IN THE LHC (6/6)

... because Alexey
Burov (FNAL) is with
us. Many thanks for all!

: | think | understood
everything => No pb, | developed a
simple model for the effect of SC, e-
cloud, ADT etc. Just to be checked in
detail with Nicolas Mounet...




IMPEDANCE

Many thanks for all
Vittorio Vaccaro (Naples)!

and also Olav Berrig, Hugo Day
(LRFF Task Force in 2012)

Elias Métral, ABP group meeting, 18/06/2012




INSTABILITIES

> Horizontal experimental data
< Vertical experimental data
-©-Horizontal HEADTAIL simulations, 48 bunches N
<O Vertical HEADTAIL simulations, 48 bunches Nicolas Mounet
Horizontal HEADTAIL simulations, 1 bunch

-©-Vertical HEADTAIL simulations, 1 bunch ~ -2011
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Elias Métral, ABP group mg



ECLOUD
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BEAM-BEAM

G. Papotti, W. Herr et al.
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Many thanks for all SPACE CHARGE

Alexander Molodozhentsev
(KEK)!

... Q, variation

Horizontal RMS emittance

Beam Losses

... at 475 msec

®
NO losses

Congratulations to Nicolas

Mounet for his recent PHD thesis
(extending the HEADTAIL code to
multi-bunch)!




OTHERS

Beta-beams => Report next August §IEUERTY[l:l:]3

HL-LHC WP2

Task 2.4: LHC collective effects studies (without beam-beam)

IES AR B e i< Tatiana Pieloni

=> Starting, after all the (collaboration) set-up phase

LIU
nat
MDs and MD coordination

LCEL LGRSO Werner Herr...

Good luck to our PHD students
. . » Hugo Day,
Who will enter soon into the writing phase ..
Carlo Zannini
LN RS W NI -UV A Serena Persichelli

I RN il Nicolo Biancacci, Xavier Buffat, Giovanni ladarola

Elias Métral, ABP group meeting, 18/06/2012
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