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Beam Size Measurement via SR Interferometry

Vertical Horizontal

A =wavelength (500 nm)
f =optical pathlength

D =slit separation
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y =visibility =520
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e (Corrections:

® MNaonification due to mirror curvature
® l'icld depth effect
® [nstrumental function
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Summary of Commissioning

Dec. 1998 — Mar. 1999

1. e- Linac/BT

3/8/1998 K. Oide

Design Achieved

Beam Energy 8 8.5 GeV
Charge/bunch @ end of BT 2 1 nC
Transmission 100 80 - 100 %
Repetition 50 5-25 Hz
emittance <0.1 0.06 HIn
2. HER

Design (model) Achieved
Beam Energy 3 8 GeV
Beam Current 1100 243 mA
Single bunch current 0.22 4 mA
Number of bunches 5000 640
By @ IP 1(2) 2 cm
VX/VY (44.51/42.29) | 44.62/42.21 ‘
rf voltage max. 20 9 MV
vz @ 8 MV 0.0119 0.0114
Bunch length @ 0 mA, 8MV 6.8 5.6 mm
Injection efficiency @ 5 Hz 100 70-100 %
ave. pressure @ 40 mA(2/18) <1 10 nTorr
life time @ 40 mA (2/18) 90 min.




3. e+ Linac/BT

Design Achieved

Beam Energy S0 4 GeV
Charge/bunch @ end of BT 0.64 0.18 nC
Transmission 100 70 %
Repetition 50 50 Elz
emittance <10.25 0.4 wm
4 LER

Design (model) Achieved
Beam Energy 3.0 3.3 GeV
Beam Current 2600 270 mA
Single bunch current 0.52 2.3 mA
Number of bunches 5000 1024
By @ IP 1(2) 2.0 cm
VX/VY (45.71/44.49) | 45.57/44.2¢
rf voltage max. 8 4 MV
D
vz & 4 MV 0.0118 0.0110
Bunch length @ 0 mA, 4 MV mm
Injection efficiency @ 5 Hz 100 50-70 %
ave. pressure @ 22 mA (1/23) <1 30 nTorr
life time @ 22 mA (1/23) 20 min




Problems

Subject phenomenon reason cure
Bremsstrahlung * More shields (IP and
Area Radiation |e-inj. rateis at|P? vacuum chamber)
at Tsukuba limited at 5 Hz Higher pressure
atIP ? * Improve IP pressure
High x-y coupling , .
e+ 50-70% (Ak = 0.002)? x-y coupling correction
Injection @50Hz BT-Ring mismatch? |, BT matching
efficiency =
- o,
€t Thdateiha Momentum » Sextupole optimization
acceptance?
e+: Strong
instability with Photo-electron
Multibunch short bunch instability? « Bunch by bunch feedback
instabilities spacing (<8ns) g
* Bunch gap
e—: Tail of t‘ram is Fast ion?
lost [
* More correlation data.
e Motion of IP
typically quads”? e Thermal isolation of IR sug™ »rt
1 mm/hour structure?
@ QCS e Temperature
(vertical) change in Tsukuba |* Turn off Air-conditioning?
Hall?
L ¢ |P/Global orbit feedback.
Orbit drift /
. e Synchrotron ligth
RS S hits the QC2RE e Water-cooled chamber
stored current chamber

(HER horizbntal)

e Resonant mode in
the QC2RE chamber

e HOM damper?
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D1-CC6-H2 D1-1P-H D2-1P-H24 44 40 (1) D2-CC6G-H24
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Subject

phenomenon

reason

cure

Hard to
reproduce-after a

Too many
parameters for

* More monitors

* More feedbacks

Linac break of each different modes ;
T — (KEKB e-. e+, PF, More reliable components
ERueIEl igurs il e 'Bypass Scheme" for PF/AR
injection ?
¢ Linac/BT mismatch
T * mismatch between
ar Transmission arcs ? » Quick diagnostics by wires.
easily degrades
down to 50% * momentum
spread?
BEAST/Belle

Background

e Dedicated tuning
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Commissioning before Belle. (114:shifts)

1. Optics (20)

By* = 1 cm, chromaticity (10)
emittance/x-y coupling tuning (10)

2. High current (62)
rf/vacuum/temperature (6)
Feedback (10)
degas (46)

3. Collision (26)
multibunch collision (10)
collision/orbit feedback(6)
BEAST background (10)

4. Linac/BT (6)



