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ATF2 :  Goal - I 
A.  Achievement of 37nm beam size
 A1) Demonstration of a new compact final focus system;
      proposed by P.Raimondi and A.Seryi in 2000,
 A2) Maintenance of the small beam size 
      (several hours at the FFTB/SLAC)

Goal - II 
B. Control of the beam position
 B1) Demonstration of beam orbit stabilization with 
      nano-meter precision at IP.
      (The beam jitter at FFTB/SLAC was about 40nm.)
 B2) Establishment of beam jitter controlling technique 
      at nano-meter level with ILC-like beam (2008 -?) 
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Bunch current at the extraction lineExtraction Orbit

2 stripline 
kickers Fast Kicker in March, 2010

T. Naito,  March, 2010
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Test Facility Deliverable Date

Hardware development, Optics and stabilisation demonstrations:                              JFYHardware development, Optics and stabilisation demonstrations:                              JFYHardware development, Optics and stabilisation demonstrations:                              JFY

ATF
Demo. of reliable operation of fast kickers meeting the specifications 
for the ILC damping ring.

2010
ATF

Generation of 1 pm-rad low emittance beam 2009

ATF2

Demo. of compact Final Focus optics (design demagnification, 
resulting in a nominal 35 nm beam size at focal point).

2010

ATF2 Demo. of prototype SC and PM final doublet magnets 2012ATF2
Stabilisation of 35 nm beam over various time scales. 2012

Electron cloud mitigation studies:Electron cloud mitigation studies:Electron cloud mitigation studies:

CESR-TA

Re-config. (re-build) of CESR as low-emittance e-cloud test facility. 
First meas. of e-cloud build-up using instrumented sections in dipoles 
and drifts sections (large emittance).

2008

CESR-TA
Achieve lower emittance beams. Meas. of e-cloud build up in wiggler 
chambers. 

2009
CESR-TA

Characterisation of e-cloud build-up and instability thresholds as a 
func. of low vertical emittance (≤20 pm)

2010

DAΦNE Fast kicker design and pulser reliability check 2010DAΦNE

Characterisation of e-cloud build-up and instability thresholds 2010

SLAC/LLNL Fast kicker pulser development 2010

Necessary Deliverables from TF for BDS and DR

0.1x εILC, 3 x Luminosity
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Damping Ring
ultra low emittance beam (2pm)
dynamics -fast ion instability

beam instrumentation (BPM,LW)

Extraction line :utilization of low emittance beam
beam instrumentation, collimator damage

RF Gun
multi-bunch beam

S-band Linac ( 70m )
multi-bunch acceleration

Pulsed Laser Wire Scanner
for beam size monitor ( μm )

Fast kicker
rise time < 3ns

CSR

Cavity BPM
nanometer res.

Energy: 1.28 GeV
Electron bunch: 

2x1010 e/bunch
1 ~ 20 bunches/train
3 trains/ring
1.56 Hz

XSR

ATF Accelerator Test Facility, KEK

FONT
fast feedback ( ns )

1997-2008

Beam Dynamics

LW, Cavity Compton

ODR, OTR 
single shot meas.

N.Terunuma, LC project committee, 7 Aug.2007

Collimation damage
phase-1

εy=11pm ,2002
εy=  4pm ,2004
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Present status and first results of the final focus beam line at the KEK Accelerator Test Facility
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ATF2 is a final-focus test beam line which aims to focus the low emittance beam from the ATF damping

ring to a vertical size of about 37 nm and to demonstrate nanometer level beam stability. Several advanced

beam diagnostics and feedback tools are used. In December 2008, construction and installation were

completed and beam commissioning started, supported by an international team of Asian, European, and

U.S. scientists. The present status and first results are described.

DOI: 10.1103/PhysRevSTAB.13.042801 PACS numbers: 29.27.Eg, 29.27.Fh, 29.20.db

I. INTRODUCTION

An important technical challenge of future linear col-
lider projects such as ILC [1] or CLIC [2] is the collision of
extremely small beams of a few nanometers in vertical

size. This challenge involves three distinct issues: creating
small emittance beams, preserving the emittance during
acceleration and transport, and finally focusing the beams
to nanometers before colliding them. The Accelerator Test
Facility (ATF) at KEK [3] was built to create small emit-
tance beams, and has succeeded in obtaining emittances
that almost satisfy ILC requirements. The ATF2 facility*Corresponding author.

PHYSICAL REVIEW SPECIAL TOPICS - ACCELERATORS AND BEAMS 13, 042801 (2010)

1098-4402=10=13(4)=042801(10) 042801-1 ! 2010 The American Physical Society

Publication of 
First Results 
by May 2009 

in PR-STAB 13, 
042801 (2010)
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2010 2011 2012 2013 2014 2015

ATF長期計画(案)

ATF2 35nm beam size
(Single Bunch)

Low emittance (1pm)

ATF2 2nm 
Stabilization
(Multi Bunch)

Fast Kicker R&D
（Multi bunch Extraction）

Multi Bunch Stabilization

Short term 
beam tests

Steady Operation
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R&D (2nmBPM, Fast FB)
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DR BPM upgrade
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35nm steady operation

2nm Operation

LINAC/DR Improvements

ATF2 SC FD-Q Design Manufacturing SC-Q Test @BNL
Cryogenics system（KEK)

Beam Test @ATF2
Install

ATF long term plan
GDE TF Request

N.Terunuma, ICB meeting, ILC10, Beijing, 29 March.2010

2010年 6月 9日 水曜日



2010 2011 2012 2013 2014 2015

ATF長期計画(案)

ATF2 35nm beam size
(Single Bunch)

Low emittance (1pm)

ATF2 2nm 
Stabilization
(Multi Bunch)

Fast Kicker R&D
（Multi bunch Extraction）

Multi Bunch Stabilization

Short term 
beam tests

Steady Operation

VerificationBeam tuning

R&D (2nmBPM, Fast FB)

IP-BSM R&D

2nm Stabilization R&D

DR BPM upgrade

R&D 10 pm   ->   1 pm

35nm steady operation

2nm Operation

LINAC/DR Improvements

ATF2 SC FD-Q Design Manufacturing SC-Q Test @BNL
Cryogenics system（KEK)

Beam Test @ATF2
Install

ATF long term plan
GDE TF Request

N.Terunuma, ICB meeting, ILC10, Beijing, 29 March.2010

not funded
to be reviewed

2010年 6月 9日 水曜日



Parameters unit ATF2 ILC CLIC S-KEKB
(LER/HER)

Beam Energy GeV 1.3 250 3000 4/7

L* m 1 3.5-4.5 3.5 0.47/1.3
γεx m-rad 5x10-6 1x10-5 6.6x10-7 2.5/3.3x10-5

εx nm 2 1.0 (DR) 0.1 (DR) 3.2/2.4
γεy m-rad 3x10-8 4x10-8 2x10-8 1.0/1.2x10-7

εy pm 12 2(DR) 1(DR) 13/8.4
β*x mm 4 (8) 21 6.9 32/25
β*y mm 0.1 0.4 0.07 0.27/0.41
η’ rad 0.14 0.0094 0.00144
σE % ~0.1 ~0.1 ~0.3 0.08/0.06
Chromaticity L*/β*y ~104 ~104 ~5x104 1.7/3.2x103

σ*x μm 2.8(4.0) 0.655 0.039 10.2/7.8
σ*y nm 37 5.7 0.7 59/59

2010年 6月 13日 日曜日




