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Injection methodInjection method

BeforeBefore the the continuous injection mode continuous injection mode 
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Injection methodInjection method

After the After the continuous injection mode continuous injection mode 
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Injection methodInjection method

TThe present simultaneous injectionhe present simultaneous injection
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Orbit correction at collision pointOrbit correction at collision point

•• MMake a bump ake a bump 
Near the interaction point (IP) of HERNear the interaction point (IP) of HER
with steering magnets of HERwith steering magnets of HER

•• CalledCalled ““ iBumpiBump feedbackfeedback ““..

•• BBest adjust est adjust 
→→ The dThe difference of positionifference of position (OOffsetffset))

and angleand angle (crossing anglecrossing angle)) to to 00
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Orbit correction at collision pointOrbit correction at collision point

•• Offset and crossing angle in the verticalOffset and crossing angle in the vertical
→→ AAdjusted to 0 djusted to 0 

•• Horizontal crossing angle Horizontal crossing angle ( 22mrad )( 22mrad )
→→ NNo feedbacko feedback

•• The horizontalThe horizontal ooffsetffset ????
→→ Used two kinds of feedbacks Used two kinds of feedbacks 

Easy Easy feedbackfeedback ＆＆ Beam Size feedbackBeam Size feedback
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Orbit correction at collision pointOrbit correction at collision point

•• Easy feedbackEasy feedback
Feedback to keep the ratioFeedback to keep the ratio
between between the read value of a kick angle of a the read value of a kick angle of a 

horizontal steering magnethorizontal steering magnet and and the height of the height of 
horizontal bumphorizontal bump
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Orbit correction at collision pointOrbit correction at collision point

• Beam Size feedback 
Keep the LER beam size at some target 

value.

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

→→ KKeep the beameep the beam--beam kick at beam kick at 
some target value.some target value.
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Knob Knob tuningtuning
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Only the collision point Only the collision point 
→→ iBumpiBump feedbackfeedback ((every 1severy 1s))

OOrbit corrections of rbit corrections of the the ringsrings
→→ CCCCCC ((every  10severy  10s))

CCCCCC CCCCCC

3km3km

DX (mm)DX (mm)

DY (mm)DY (mm)



Knob Knob tuningtuning

•• When changed knobs When changed knobs 
The orbits around the rings are distorted. The orbits around the rings are distorted. 
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Knob Knob tuningtuning

BBy fitting the knob set vs. luminosity y fitting the knob set vs. luminosity 
curve with a parabolic functioncurve with a parabolic function

WAO10  2010/04  WAO10  2010/04  



Knob Knob tuningtuning

Tuning KnobsTuning Knobs
•• iBumpiBump feedbackfeedback

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

•• CouplingCoupling、、vvertical ertical ddispersionispersion
The The xx--yy couplings and the vertical couplings and the vertical 

dispersion are important tuning knobs.dispersion are important tuning knobs.
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Knob Knob tuningtuning

CCoupling and vertical dispersion oupling and vertical dispersion tuningtuning panelpanel
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Knob Knob tuningtuning

Tuning KnobsTuning Knobs
•• WaistWaist

The minimum position of the vertical beta The minimum position of the vertical beta 
functionfunction

•• BetatronBetatron--tune tune 
Tune of Horizontal and VerticalTune of Horizontal and Vertical
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Knob Knob tuningtuning

BBetatronetatron--tune plot charttune plot chart
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Knob tKnob tuninguning

Bunch Current MonitorBunch Current Monitor
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Knob Knob tuningtuning

Tuning KnobsTuning Knobs
•• Vertex PointVertex Point

The RF phase of LER is adjusted by the The RF phase of LER is adjusted by the 
program. program. 

•• ChromaticityChromaticity
SX is adjusted and to extend beam life. SX is adjusted and to extend beam life. 
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Knob Knob tuningtuning
Downhill Simplex MethodDownhill Simplex Method
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Knob Knob tuningtuning
Downhill Simplex MethodDownhill Simplex Method
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Knob Knob tuningtuning

KKnob scanning by DSMnob scanning by DSM
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Knob Knob tuningtuning

MMovement of knobs at DSMovement of knobs at DSM
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Crab cavitiesCrab cavities
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Crab cavitiesCrab cavities
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HeadHead--on collisionon collision



Crab cavitiesCrab cavities
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KEKB operation with crab cavities
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Crab cavitiesCrab cavities

•• WhyWhy HER beam current was able to be HER beam current was able to be 
increased ?   increased ?   

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

22.. The The ββxx in the collision point wasin the collision point was
loosened. loosened. 
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Skew Skew sextupolesextupole magnetsmagnets
WAO10  2010/04  WAO10  2010/04  



Skew Skew sextupolesextupole magnetsmagnets
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Operation periodOperation period
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Operation periodOperation period
The operation time and contents
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Operation periodOperation period

The operation utilization rates
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Integrated and peak LuminosityIntegrated and peak Luminosity
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Thank you Thank you 
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Spare slides  Spare slides  
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Knob Knob tuningtuning

Bunch Current MonitorBunch Current Monitor
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Operation periodOperation period
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Detail content of operation in 2009



Operation periodOperation period
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Beam abortBeam abort
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HER  Weekly Abort  2004/10 ～　2008/12
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Beam abortBeam abort
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LER  Weekly Abort  2004/10 ～　2008/12
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Beam abortBeam abort
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Before Crab OperationBefore Crab Operation
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Beam abortBeam abort
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Beam abortBeam abort
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HER & LER Crab Abort  2004/10 HER & LER Crab Abort  2004/10 ～～ 2008/122008/12

0

10

20

30

40

07
/1

07
/3

07
/5

07
/7

07
/9

07
/1

1

08
/1

08
/3

08
/5

08
/7

08
/9

08
/1

1

09
/1

Date

N
u
m

b
e
r 

o
f 

a
b
o
rt

s

HER Crab LER Crab



Breakdown timeBreakdown time
Transition of the trouble according to fiscal

year
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Breakdown timeBreakdown time

Trouble details in fiscal year 2008
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Breakdown timeBreakdown time

Trouble details in fiscal year 2009
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