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Recent efforts for low emittance

　εy ~ 5pm確認後、低エミッタンスの追及はATFの主要な課題でなくなり、
2007-2008年には通常の補正では20 pm程度のエミッタンスにしかなら
ない状態であった。

Main motivation:
ATF2 needs low emittance beam (12 pm at N~1E10 in design)
Study of Fast Ion Instability

• Re-alignment of magnets
• Restart with ‘design’ optics
• BBA (Beam Based Alignment) measurement
• Optics correction (Beta-beat correction)
• Improvement of BPM
• Improvement of beam size monitors

（各項目がどの程度有効であったか、定量的評価はできていない。）
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DR Emittance Tuning
• β beat correction

– Using QM trim, new QM7, IHEP Q trim and QF1&2( for tune
adjustment )

• Orbit correction
– Using correctors for several settings of the Bend trim and electric

load
• Dispersion correction

– ηx in straight section is corrected by QM trim
– ηy is corrected by correctors

• Coupling correction
– ONLINE correction: Correction of vertical leakage of the horizontal

kicks by a couple of horizontal correctors.
– OFFLINE correction: The same as ONLINE correction but using

data by all the horizontal corrector in the arc.
– Correction is done by Skew Q winding trim coil of SX.



DR Emittance Measurement
• Beam size measurement

– SR Interferometer
• Quick measurement, 5ms
• Minimum beam size can be measured is ~5-6um
• Suffering from mechanical vibration

– XSR monitor
• Quick measurement, 20ms→50Hz oscillation?
• Minimum beam size can be measured is ~5-6um
• Less mechanical vibration but still.

– Laser wire
• A few ten minutes requires for measurement
• ‘design’ laser waist size is 6.5um→going to higher mode, beam

size of 1um can be measured.

• Beta function measurement
– Fitting β of Qs nearby which were obtained from tune slope.



Beam Size Measurement in DR

Layout of the SR-interferometer
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SR interference beam size monitor



ビームサイズモニターの性能向上(2009年)
• SR interferometer

– 光路の再アラインメント
– スリット間隔 40 mm  60 mm
    ~4 micron vertical beam size

• X-ray SR profile monitor
– 機械的振動の低減
    ~4 micron vertical beam size

• Laser Wire
– Storage mode だけでなく通常の運転（ビーム取り出し）モードでも測
定できるように変更

•  ビームタイムを占有することなく測定可能　（測定に要する時間は長い）
今後、レーザーの交換（大出力）の計画あり

• 測定時間の短縮
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DR Emittance Summary

Measured εy≅10pm by
XSR/ EXT WS.
Study for the discrepancy
in other meas. is still on
going.

Terunuma, Kuroda
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For smaller emittance (~2 pm)

• BPM electronics upgrade
– Done in June, but the emittance tuning not

yet. → Autumn run
• Beam size monitor improvement

– At LW, beta-y is about 5m. Beam size of
3um must be measured for 2pm emittance.
→higher order mode



Fast Kicker

T.Naito
Fast kicker is needed for ILC DR
5.6ns bunch spacing in DR→300ns in EXT
Issues:
1.  Jitter measurement( single bunch operation )
2. 30 bunch extraction( multi-bunch operation )
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Next Step

T.Naito

•Difference in timing
delay in pulses
•Stabilization of DR
muti-bunch beam



ATF2
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ATF2 status and plan
• Optics (βx, βy)=(4cm,1mm)( 10 times bigger

than nominal design )
• Beam size of 300 nm achieved, while

expected beam size is 100nm

• For nominal design, background study is
needed.

• QF1 roll is beyond mover limit→check
fiducialization/alignmet

• Signal of BSM lost in multi-knob scanning←
beam position changed/monitor stability
– Laser position stabilization
– IPBPM installation



Other Studied
• Cav.BPM study at Linac end

– Beam study of ILC ML BPM
• Fast Ion instability in DR
• Cavity Compton in DR

– ILC positron production
• FONT

– Feedback for ILC BDS
• Laser wire in EXT
• IPBPM

– High resolition/Low Q for multi-bunch beam

• …

• Some of above need stable multi-bunch operation→
systematic study is planned in autumn run 2010.



Summary

• ATF/ATF2 is successfully operated in
international collaboration.

• Many studied are on going now with
fruitful results.



↑ILC or ATF2? deferred for 1/0.5 yr 


