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Parameters ATF2 ILC CLIC
Beam Energy [GeV] 1.3 250 1500
L* [m] 1 35-45 3.5
ey, [M.rad] 5E-6 / 3E-8 1E-5/4E-8 6.6E-7 / 2E-8
IP By, [mm] 4/0.1 21/0.4 6.9/0.07
IP 0’ [rad] 0.14 0.0094 0.00144
OS¢ [%0] ~0.1 ~0.1 ~0.3
Chromaticity ~p/L* ~ 1E4 ~ 1E4 ~ 5E4
Number of bunches 1-3 (goal 1) ~ 3000 312
Number of bunches 3-30 (goal 2) ~ 3000 312
Bunch population 1-2E10 2E10 3.7E9
IP o, [nm] 37 5.7 0.7
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Main BDS issues

validate, develop, practice, train,...

e Beam instrumentation

- nm-level position
- profile (X, v, tilt)

(- Stabilization

- passive / active mechanical stabilization
- beam / vibration measurement based feed-back/forward

® 4+1 dim. phase space tuning & control for
IP spot minimization

- mitigation of 1st, 2"d and 39 order optical aberrations
=P - convergence time <> dynamical errors (sismic & thermal effect)

 Halo control

- modeling, generation, propagation, monitoring...
- collimation (physical, optics)



ATF2 Goals

d Small vertical beam size “goal 1”
- achieve 6, ~ 37 nm (cf. 5/1 nmin ILC/CLIC)

O Stabilization of beam center “goal 2”

-downto ~2nm
- bunch-to-bunch feedback (~300 ns, for ILC)

UJR&D on nanometer resolution instrumentation

dTraining of young accelerator physicists and
engineers on “real system”
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Accelerator Test Facility @ KEK
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o The Uniy. of Tokyo

Shintake Monitor : Layout Shintake Monitor
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“Shintake” beam size monitor at IP
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Tuning the ATF2 vertical beam size
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Commissioning of 30 deg mode
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Commissioning = gradual B, ,* (demagnification) reduction paced by

Instrumentation (BSM / other) |  background study
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New strategy for “Goal 1” small beam size achievement

Multiple team R&D efforts =»
1. train 12 “operators” in March — June 2012 (9 weeks)
2. 100% dedicated run in October-December 2012 (8 weeks)
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European contributions (ATF2)

feedback
feedforward
stabilisation

cavity bpm
laser wire

OTR phase
space meas

background
modeling

IP spot
tuning

halo study

Oxford
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New European projects (ATF2)

Sensors to correct GM effects on ATF2 beam orbit data
(fluctuation analysis), already bought at LAPP and will be
shipped (with CERN & LAL)

Ultra-low beta to push beam size down below 37 nm, new
QDO/QF1 design, tiny (skew) multipoles, permanent or
hybrid technology, will also pursue multipole mitigation in
other magnets by swapping based on ordering (CERN,...)

CLIC DR kicker specs not OK for ATF, but new design
(IFIC, CIEMAT) may be possible (rise time, flat top, pulse
length, stability, physical length, kick angle)

Measure beam halo and «Shintake» Compton recoil
electrons (> prepare for non-linear QED studies) after the BDUMP
magnets (LAL)

Collimation for ATF2 ? (IFIC ??, CERN ??)



CLIC BDS tuning is sophisticated...
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Realism needs to be tested
—> ATF2 still far from this level



Concluding comments

ATF2 is making good strong progress in 2012, after
recovering from the earthquake

The 30 degree mode of “Shintake” monitor is now
validated -> vertical beam size <200 nm

Several BDS challenges need attention, for validation
and further development

Essential - expert training will be required,
continuously...

ATF2/3 continues to serve a real technical purpose
- should be supported (also relevant test for global
International collaboration)

“CLIC 0”7 initiative, If extended to address BDS, would
be a significant and interesting step, which should then
be evaluated globally



