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Crab Cavities (CC’s) can recover the geometric reduction of
luminosity due to a crossing angle

The transverse kick of a crab cavity can be represented as
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where

V' denotes the CC voltage of the CC, ¢, the synchronous phase, and
w the crab-RF angular frequency



For the LHC-CC failure scenarios we should consider two different

schemes:
Local Crab Cavity (LCC)

Global Crab Cavity (GCC)
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The simplest case is a single GCC. To simulate a crab-RF failure
we vary the crab-RF voltage and the crab-RF phase.

The nominal crab voltage is
¢
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where @ CC angular frequency; A,= the betatron phase difference between the
CCandthe IP; f3., = the beta function at the CC and 3~ = the beta function
at the IP,

(2)

V=9.07 MV for the chosen location in IR4




Check global crab cavity functioning in Sixtrack.
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this look OK'!



Prior to studying crab failure scenarios, we try to reproduce
collimation inefficiency loss maps with crab cavities already
performed by Yipeng (PRST-AB). For these tests, typically only a
halo close to the primary collimators are tracked.

LHC, 7 TeV, Global CC at IR4, horizontal beam halo
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lts in agreement with
the previous results too.

For failure scenarios, we will perform tracking on a full bunch with

different distributions.




simulation set up for changing CC voltage and phase
A

Voltage =2 establish “steady-state”
conditions with crab cavity
b .

and collimator before
simulating a crab-cavity failure
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Example of initial particle distribution used as input for Sixtrack
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Change of
the CC voltage
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Check of Voltage Ramping

x-(s-vt) correlation
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Healzantal Posilion (rmm)

Check of Phase Ramping

X+ 5-v,1) comelation #-{s-vl) correlation
Q.50 — T - 0508 . . . . .
Before ramping 500 urms. Baiore ramping 500 fums
06D - H.a‘rpl;gzp,zﬁm turns . --'-_'“mﬂ:z_;_ Rty .* EE-EIEI- turns
gio2800tums  « S T e
0.501 t Rampingdown, 2601 ums 0 - . ' :
05 | N il E
=
IS
0488 | T . 5
0497 | m:iﬂ::?;—h 1 i
045 - et e— |
I T o
04495 - ﬁ_—ﬁ:ﬁﬂ H:h'“?-!a'r:,—_l g g oL
- - I:Jllr:::l:% 0488 -
404 - e -
O | ——, :
040 e i 0.49% : - - - :
-G -4 -2 ) 2 4 B & 4 2 0 2 4 E
Fath length difference fo=s - vatHmm) Path length ditference (a=s - v 1)mm)
24
’
3 ,,
Phase of the CC ,
Change of
 mmmmm g

= 12l = \ the CC phase
¢ ot

A CC phase change steers the beam at the IP as expected



Future work....

- Scan the change of the phase.

- Scan the change in the number of turns of the phase change.
-The study in an upgrade scenario.

- Implement to the LCC.

- Use the RF signals from KEK'B cavities like input on SixTrack.



Thanks for your attention



