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Beam-beam interaction- observations
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Beam-beam interaction- simulations
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Other collective effects- observations
o T. Ieiri, J. Flanagan (KEKB)

* A. Temnykh (CESR)
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* S. Heifets- ECI/CSR
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What are the problems and operational difficulties
common to several machines?

* Beam-beam effects (all machines) @

. EM —2.5 0.5 stream instability” (B-factories only) @

* Geometrical impedance (B-factories) @
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DA®NE COUPLING IMPEDANCE

Design Estimated Measured Comments
LoNGLT. = 06 < 0.6 e+ | Additional 40 clearing
BRoADBMD | Z/n, Q electrodes in the e- ring

i“.P ﬂ.g { 0.9 E'
TRANSVERSE 7 1 O)/m Below TMCI ~ 90 Betatron tune shift is a small
BRoAbd BaD fraction of synchrotron tune -
(b R|Kl, V !p C 0.52 For the bunch length of 3 cm
NARROW BT, _ From grow-damp feedback
Lo G, |HP. Zyom, KQ <10 2 measurements
HOM in the injection kicker.

NARROW L yiom, KQ/m ~1000 The instability is damped by
BAND the vertical feedback and due
TRAN SVERSE to beam-beam collisions.

[MP.




VEPP-AM: BEMM -LERM  (Mpedlowcl (4 .Vaki5>hev)

LIOFA)
‘\\- . " 28rd Advanced ICFA Beam Dynamica Workshop on High Luminosity ete- Colliders

O-l? T T T T T I I
E=440MeV o/B, =0.7 V=0.101 V,=0.0069
0.16} o
Bﬂm,
0.15} b e

synchro-betatron mode tunes

0 0005 00l 0015 002 0025 003 0035 0.04
€

Synchrobetatron beam-beam mode tunes vs. &.

Comparison of measured (circles) and calculated (lines) data.




Impedance Measurements in KEKB (from T. Ieiri)

parameter HER LER comments
|Z/n| (measured) 0.076 Q  0.072 Q from bunch
lengthening
|Z/n| (design) 0.015Q 0.015Q does not
include all
installed
elements
Av, (measured) -0.001/mA -0.001 -
-0.0015/mA
Av, (measured) -0.004/mA -0.0014/mA mask open
-0.0034/mA mask closed
Av, (design) -0.0004/mA
k (measured) 20-30 20-30 aAg=6-7 / desigm
V/pC V/pC mm 0, £ Y wa
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Tune Shift in HER (Multi-bunch) @
Ex=0.97  Ey=5.41

Horizontal Vertical

— v = 051704 + 2.5536e-05% R= (198595 ey = (LOODTS + -3.747e-05x R= 0.99887

— =y =0.51761 + 2.6048e-05x R= 0.99902 — -y =0.60911 + -3.6677e-05x% R= 0.99928

= — -y =0351676 + 2.8131e-05x R= 0.99738 — = -y = 060966 + -3.8086e-05x R= 0,99865
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-> Tune shift depends on the beam current.
-> Focusing in horizontal and defocusing in vertical.
-> A quadrupole field is induced by the beam.

T.leiri, "Factories 2001" Ithaca, NY, Oct. 15-19. -16-
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How much further can parameters be pushed to improve
machine performance? |
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250 300

measured in April 2001
-> The tune depends on where a bunch is placed, which is affected by the electron cloud.
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1. o gees
Benchmarking the code with CESR at 5.3 GeV:

Tune scan of luminosity using ODYSSEUS simulation:

Luminosity, cm™s™!
1.5=10%

10.511 10.535 >

Simulation conditions: perfectly linear lattice, no vertical radiation

excitation.
Beam allowed to find its own equilibrium vertical size due to the

beam-beam effect.

Predicted luminosity is 1.02 X best observed CESR luminosity.

J. Rogers et al., Factories 2001 4
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What are the critical steps in improving machine
performance?

e Beam-beam interaction

Work at beam-beam models until they are really predictive.
Round beam option: explore limiting & (VEPP-2000, CESR-c,...).

e Two- (or three-) stream instabilities
Simulations and models need to predict effect with much better precision.
Need to make sure all important physics (ions? bunch length effects?) is
included. Vigorous experimental programs help!

e Geometrical impedance
3-D modeling of all (possibly long or complicated and non-axisymmetric)
structures (IR chambers, collimators,...) is necessary to avoid surprises in
impedance or loss factor.
Investigate coherent synchrotron radiation effects.

e Feedback for BBI

Long range BBI creates need for bunch-by-bunch correction of collision
offset, tunes, (beam sizes...?). Hardware development: fast kickers, RFQs,
electron lens,...?




