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Injection method
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Injection method

B FHle Edit Plot Print Window
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Injection method
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Orbit correction at collision point

« Make a bump
Near the interaction point (IP) of HER
with steering magnets of HER

 Called “ iBump feedback “.

 Best adjust
— The difference of position (Offset)
and angle (crossing angle) to 0
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Orbit correction at collision point

« Offset and crossing angle in the vertical
— Adjusted to 0

 Horizontal crossing angle (22mrad )
— No feedback

* The horizontal offset ??
— Used two kinds of feedbacks
Easy feedback & Beam Size feedback
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Orbit correction at collision point

« Easy feedback
Feedback to keep the ratio

between the read value of a kick angle of a
horizontal steering magnet and the height of
horizontal bump
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Orbit correction at collision point

e Beam Size feedback

Keep the LER beam size at some target
value.

 The feedbacks for the horizontal offset are
not used with the crab cavity.

— Keep the beam-beam kick at
some target value.
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Knob tuning
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Knob tuning

L.-nanglng I"II' "!ﬂ;asured DMEEIEDDQ DD D2 07
——

« When changed knobs
The orbits around the rings are distorted.

L..nanglng HI' Ir!ﬂaasured 04,."29!2!'.]09 DE 40 27
o=




Knob tuning

Bl File Edit Window

12/06/2009 04:11:22  Help ~

ngi— 4
(== 08 =
2 B . & - %
8 BE ) . ) G'EE
245 . L
g 2; .‘ 202
P —— | PRI e P P . M
E . 260
J180= ) ]
g5 —Jo40®
BT ]
E160F- T 220~
510 \ i =
m150E- E .\ oo
E -* [ -
T4 r— R N RN S |1\
24— =
- C E
0220 =Y
NTTE E
[} C g
2—
O Ry T
E 3
o187 =’y
o . E
1.6 | i e "
P e — s ——— ——
= c
= E o o
=a E j55
7 8105 5
cQ 5g
E 1 L]
3 45
095
C e L S T Hg
-0.63 -0.62 -0.61 08
iBump FB Target: Vertical Angle
Start: 2009/12/6 3:34:8

rPlot Color

« dark green
 green

rDead Time or Hor. Size’
« Dead Time

< Hor. Size

-OId data
Read Old Data

Show Previous

Swap curr. & Prev. |

n of wrong data

BR Diseri: | 5 ooff
Apply to past data

Delete newest data

Data Rejection
( [~ During e- Injection

rOthers

Timer [sec] 44
@« Usual
 LER Crab V¢
 HER Crab V¢
 LER H Tune
< HERH Tune

scan stopped.

Fit Data

[ Fit Maximum Luminosity

Fit Result Lum -.6162
Error of Lum 4.1350E-4
Fit Result LumG -.6162

Error of LumG = 4 0967E-4

WAO10 2010/04

By fitting the knob set vs. luminosity

curve with a parabolic function
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Knob tuning

Tuning Knobs
* IBump feedback

The target value of the horizontal offset,
the vertical offset, and the vertical crossing
angle are adjusted to the best value.

 Coupling. vertical dispersion

The x-y couplings and the vertical
dispersion are important tuning knobs.



Knob tuning
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Coupling and vertical dispersion tuning panel
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Knob tuning

Tuning Knobs
« Waist

The minimum position of the vertical beta
function

e Betatron-tune
Tune of Horizontal and Vertical



Knob tuning
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Knob tuning
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Knob tuning

Tuning Knobs
 Vertex Point

The RF phase of LER is adjusted by the
program.

 Chromaticity
SXis adjusted and to extend beam life.
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Knob tuning

Downhill Simplex Method

Method of Minimization
« {1, 2, 3} 1(best)<Z(next-to-the worst)<3(worst)
«  Evaluate 3;
«If 3«1,
«  If 3:.<3,, {1, 2, 3:} : Expand , if not, {1, 2, 3.} : Reflect
«  If 1<3y<2, {1, 2, 3;}: Reflect

« If 2<3;<3,
s If 3c.<3g, {1, 2, 3.} : Contract+ , if not, {1, 2, 3;} : Reflect
- 1f3<3,,

- If3..<3,1{1, 2, 3.} : Contract—, if not, {1, 2, 3} : Shrink

Expand

Shrink ¢




Knob tuning

Downhill Simplex Method

i File Edit Command Window
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Knob tuning
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Knob tuning
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Crab cavities
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Crab cavities
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KEKB operation with crab cavities
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Crab cavities

« Why HER beam current was able to be
Increased ?

1. The aperture was extended near the LER
crab cavities by the Optics change.

2. The Bx in the collision point was
loosened.
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Skew sextupole magnets
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Skew sextupole magnets
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Operation period
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The operation time and contents
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Integrated and peak Luminosity
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Summary

Oct. 1999 - Dec. 2009 Crab Crossing
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Knob tuning
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Operation period

Detail content of operation in 2009
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Operation period

Detall content of operation in 2008
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Beam abort

HER Weekly Abort 2004/10 ~ 2008/12
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Beam abort

LER Weekly Abort 2004/10 ~ 2008/12
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Beam abort

Before Crab Operation
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Beam abort
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Beam abort

HER & LER Crab Abort 2004/10 ~ 2008/12
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Transition of the trouble according to fiscal

year
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Breakdown time

Trouble details in fiscal year 2008
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Breakdown time

Trouble details in fiscal year 2009
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