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Intensity Limitiations in
LEP

K. Cornelis
CERN/SL
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Transverse Mode
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Chromaticity and head
tail damping
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LLoss factors
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Scaling ?
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Longitudinal Turbulence

V=F(oc,)

o ~H(V)

Leads to shape oscillations, mainly
quadrupole.

Less damping of the m=1 mode (depends on
longitudinal phase correlation).



3-15-01; 4:18FM; 1 I T BCPS Dept ;31288732494 # 10/ 15

| X=i ., 4kHZ
Yam—87 .434 cBVrmg
I _gg‘_‘g?us.PEIQ.i - ;,}.Q_év,:g‘.' 91".9..! 1P _Ha_r,;\_f.l.-._T_.___ ov 1-__:
: : I i ', i : ; [
| : ! . !' T X N S S|
I 8.0 " - ; | i |
] sDiv . - + i - __!‘___-- I __.‘;r . ——
! ; ! : : ‘ i
1 ' e s '
{
| dB
! rms
‘ VE
; -1122!}
: t
L£|
{i Figure 45.2: Longitudinal spectrum around the 2xQ, line for a bunch current of 430 nA.
\ MODES F'REQUENCIES vs. INTENSITY
[ T T L Ld l L T L) L] ' L Li v T ‘ T L L IV 1 Ld L L ik mi -
L — ]
2100 |- —
- —t3 -
2000 |- — /—’—':-4-1 -
—_ i —t ]
£ [ — ]
2 : |
& o8 ]
g 1100 i ]
E : */*__MM :
i +—t3 ]
: 1000-— s =TT —
+ + + 4 + et 4, 9
- 4
900 e o g b,
0 100 200 300 400 500

' BUNCH INTENSITY (mA)

Figure 45.3: Frequency of the longitudinal modes as a function of intensity.
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Use of Wigglers

* Dynamic range of storage ring:
small emittance at high energy

< -2 short bunch length at
mjection.

* Lower beta at impedances <>
short bunch length.

* Stronger damping.

* Ve Vieam

o No +UJL\) u,Ymce
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Bunch length > 8mm

* k-factors increase rapidly

* Longitudinal turbulence ( less
damping of m=1) + cavify sfalility

* Splitting of m=0 mode
* Cryogenic losses
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Ultimate limit : coherent
synchro-betatron
resonances

800
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Qs > 0.15 Intensity saturated.
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Intensity limit with two
beams
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