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Measured luminosity in KEKB
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achieved by the crab crossing.

Gain for the crab crossing

The beam-beam parameter €&~L/1>0.1 can be
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L & A(crossing angle)

* x*, y*term decrease but another coupling term
increases for crossing angle. A kind of symmetry
breaking degrade luminosity performance.
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Beam dynamics in circular colliders
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Crossing angle

* Crab crossing: symmetric for x—=2-x

& - >

* Crossing collision: no symmetry for x—=>-x

Beam-beam tune shift is not achieved 0.3 for
crossing collision even at v,=0.5
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Measured and simulated luminosity in KEKB

Strong-strong
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e Optics parameters are controlled by local bumps
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Simple arc transformation
using matrix trans.

Contour plot with log scale
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Beam-beam life time

Simple arc transformation
using matrix trans.

Contour plot with log scale
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Coupling chromaticity can cause the resonance lines

Measurement of off momentum R
Y. Seimiya, K. Ohmi, H. Koiso, K. Oide
R()=R,+R,6+ R, 5 +R,.6
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R chromaticity of LER

R,,=-0.0002486, R,,=-0.1998, R,,=21.64, R,,=-0.007131
R,,=-0.0001642, R,,=0.4696, R,,=103.1, R,,=0.1062
R,,=0.05080, R,,=-19.06, R,,=-12881 R,,=10.26
R,,=0.05796, R,,=20.71, R,,=6807., R,,=-6.861

R chromaticity of HER

R,,=5.586€-06, R,,=-0.7320, R,,=-71.60, R,,=0.1849
R,,=7.242e-05, R,,= 0.1058, R,,=50.58, R,,=-0.1720
R,,=-0.03256, R,,=143.9, R,,=10266., R,;=-31.63
R,,=-0.009200 R,,=-126.1, R,,=-18058., R,,=16.28



Reconstruct Hamiltonian from the R
measurement

Y. Seimiya, K. Ohmi
* Nonlinear chromaticities (off momentum
tune) were also measured.

* 10 chromaticities in each order of 0 are given.

* The chromaticities correspond to the
coefficient of Hamiltonian.

H, = E(%xz +b,xp, +c,p, +d,xy+exp, + f,p.y+8,p.D, +
n=1

1,y +v,yp, +w,p: 8"



Beam-beam simulation with the chromatic

Hamiltonian

Measurement data at Feb 26, 2008 Bad condition

Ne=0 Ne=1el0
3e-05 T T T T 3e-05 T T T T
v,,=0.58
N v,=0.60 _ 05 L -
2.5e-05 Vo062 2.5e-05
v, =0.64
2e-05 - v.=0.66 1 2e-05 .
1.5e-05 = 5> 1.5e-05 =
1e-05 - . 1e-05 - .
5e-06 - - 5e-06 - -
o Ly \—p | A i o L= S -
455 4555 456 45.65 457 455 4555 456 45.65 457
Vy Vx
4e-05 T T T T 2.5e+31 T T T T
3.5e-05 |- Ne=5e10
36-05 - i 2e+31 - -
2.5e-05 - y 1.5e+31 | -
2e-05 - 5
1.56-05 |- ) . L TSt ‘ |
1e-05 | . g[SRI
. 5e+30 [ {f . SN AN ]
5e-06 - /| “ . \‘ I 1h \ A7 M
0 ] i ] | l 0 ] [ f Y “," ;
455 4555 456 45.65 45.7 455 4555 456 45.65 45.7
Vy Vx



Measurement data at Dec. 12, 2005
Good condition without crab
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UTAIZFEELSD,

Weak-strong model DR R M5 (&, E—LRIFIFHET D &
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gt BI&EAY?=20,2 /T, T=4000 turn for KEKB. /4 XL~ )L
% Ay/0,=0.022.
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External diffusion: Vertical offset noise
(Hawaii05)

* Since the beam-beam system is chaotic, such noise enhances the

diffusion of the system.
* Luminosity degradation for the noise without correlation between turns.

(AV(D)AY(t") = Ay*6(t —1t")

1.2
6 _
1= - 5 L [
| |
08 | i .
O>- u
0.6 u \> 3 B
o} n " *
04 2% ¢ o *e
. -l | H e+
0.2
0
| | | | |
0 0 0.02 0.04 0.06 0.08
0 0.02 0.04 0.06 0.08 0.1 A /o
Y/ =Y
Ay/0y




Orbit offset (static) (Hawaii05)

e Static vertical offset. Tolerance is easier than the fast noise.

* For slower variation than radiation damping time, emittance
can be an adiabatic invariant.

(Ay(H)Ay(t")) = Ay exp(-t/T)/2T

1.2 i 3 -
1 ] - m Offset 25 - »
$ = & .
08 ] o 2 r
S g
S 06 g 15 |
04 1 [ ®e
Oy 05 - s
0 0
Ay/0y Ay/oy

1/20 compare than that for fast noise
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Specific Luminosity vs FB Gain

KEKB

Specific Lum. vs FB Gain
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; Bl ]
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1 110.0 : il :
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100.0
B o -
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Feedback Gain (LER-V) [dB]

FB gain of the LER vertical affects the specific luminosity.
The other gains (LER H, HER H/V) bring no effects.



Speculated beam noise for the kicker noise

LER

0.03 ! ! , |
K =: K 10d3/;20 !
F Mo | a
L e s
iy 0.02 |-evemeesemreees é --------- e ; ---------------------------------------
— ' '
W B . . .
N KL S— . R . 4 —
~N : : : '
><
© ; - i i
NS — A— — A— .
m K=0.1 at -10. 4dB
0-005 a K=0.05 at -10.4dB |
0 | | | |
-15 -14 -13 -12 -1

KEKB

This noise level should affect the
luminosity.

The luminosity degradation can

be explained by the feedback
noise.
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Effects of the transverse wake force

A | Wake®D BITE (R A).
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fourier amplitude
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Even Av=0.006, the kick is
1/30 of crab kick

v,=0.55

Spectrum by simulation with this
condition
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