Overview of ATF/ATFZ2

T. Tauchi,
ATF2 SC FF Meeting, LAPP, Annecy, 14 June 2010
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ATF International Collaboration
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ATF2 : Goal - |
A. Achievement of 3/nm beam size

A1) Demonstration of a new compact final focus system;

proposed by P.Raimondi and A.Seryi in 2000,
AZ2) Maintenance of the small beam size
(several hours at the FFTB/SLAC)

Goal - I
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 -7)
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Jitter comparison at IP

Assuming perfect lattice, no further
imperfections (!)

12

B B OFF: jitter 14.7 nm
10/ | I FB ON: jitter 2.6 nm

8 -
2 6
-]
)
@
4
2 -
0
-0.04 -0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04
y offset [um]
Philip Burrows JAI Advisory Board, RHUL 26/04/10

20104 68 9H KEEH



Test Facility Deliverable Date
Hardware development, Optics and stabilisation demonstrations: JFY
Demo. of reliable operation of fast kickers meeting the specifications | 2010
ATF for the ILC damping ring.
Generation of 1 pm-rad low emittance beam  0O.1x €ic, 3 x Luminosity 2009
Demo. of compact Final Focus optics (design demagnification, 2010
resulting in a nominal 35 nm beam size at focal point).
ATF? Demo. of prototype SC and PM final doublet magnets 2012
Stabilisation of 35 nm beam over various time scales. 2012
Electron cloud mitigation studies:
Re-config. (re-build) of CESR as low-emittance e-cloud test facility. 2008
First meas. of e-cloud build-up using instrumented sections in dipoles
and drifts sections (large emittance).
Achieve lower emittance beams. Meas. of e-cloud build up in wiggler | 2009
CESR-TA chambers.
Characterisation of e-cloud build-up and instability thresholds as a 2010
func. of low vertical emittance (<20 pm)
DA®NE Fast kicker design and pulser reliability check 2010
Characterisation of e-cloud build-up and instability thresholds 2010
SLAC/LLNL Fast Kicker pulser development 2010
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ATF Accelerator Test Facility, KEK

1997-2008 Extraction line :utilization of low emittance beam
ey=11pm ,2002 beam instrumentation, collimator damage
£,= 4pm ,2004 Cavity BPM FONT Pulsed Laser Wire Scanner
nanometer res. fast feedback ( ns) for beam size monitor ( um )
ODR, OTR
Collimation damNgle shot meas. /
phase-1 - Beam Dynamics

Energy: 1.28 GeV
Electron bunch:

LW, Cavity Compton *

2x1010 e/bunch Damping Ring
_ : ultra low emittance beam (2pm)
1 2.0 bl,mCheS/tram dynamics -fast ion instability
3 trains/ring \\ beam instrumentation (BPM,LW)
1.56 Hz \ Fast kicker
rise time < 3ns
XSR <« ——
RF Gun S-band Linac ( 70m )
multi-bunch beam multi-bunch acceleration
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Publication of

First Results
by May 2009

in PR-STAB 13,
042801 (2010)

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

Present status and first results of the final focus beam line at the KEK Accelerator Test Facility
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A. Seryi,3 C. Spencer,3 T. Suehaura,17 R. Sugahara,6 C. Swinson,5 T. Takahashi,22 T. Tauchi,6 N. Terunuma,6 R. Tomas,10
J. Urakawa,6 D. Ulrner,5 M. Velrderi,13 M.-H. Wang,3 M. Warden,5 M. Wendt,12 G. White,3 W. Wittmer,3 A. Wolski,23
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(Received 1 November 2009; published 21 April 2010)

ATF?2 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.
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ATF2 beam line and planned/proposed R&Ds
2008 - 2010 - 2012 (- 2014 - ?)
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ATF2 beam line and planned/proposed R&Ds
2008 - 2010 - 2012 (- 2014 - ?)

Final Focus System i{f,}% Diagnostic  “New” extraction line
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N.Terunuma, ICB meeting, ILC10, Beijing, 29 March.2010

ATF long term plan

GDE TF Request | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
Low emittance (1pm)
DR BPM upgrade
Multi Bunch Stabilization LINAC/DR Improvements
Fast Kicker R&D Short term Steady Operation
(Multi bunch Extraction) beam tests
ATF2 35nm beam size |!P-BSMR&D

(Single Bunch)

ATF2 2nm
Stabilization
(Multi Bunch)

ATF2 SC FD-Q

R&D (2nmBPM, Fast FB)

Design

Manufacturing

Cryogenics system (KEK)

35nm steady operation

Install

SC-

Q Test @BNL
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N.Terunuma, ICB meeting, ILC10, Beijing, 29 March.2010

ATF long term plan

GDE TF Request | 2010 | 2011 | 2012 | 4013 | 2014

Low emittance (1pm)

DR BPM upgrade 't fU nd€
Multi Bunch Stabilization LINAC/DR Improvements be reVﬁewed

Fast Kicker R&D Short term Steadly Operation
) ‘ beam tests
(Multi bunch Extraction)

ATF2 35nm beam size | IP-BSM R&D

. B tuni p—
(Single Bunch) eam “”'”r 35nm steady op¢ration

ATF2 2nm R&D (2nmBPM, Fast FB)

Stabilization 2nm Operation
(Multi Bunch)

ATF2 SC FD-Q Design Manufacturing SClQ Tt @BNL

Cryogenics system (KEK)
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S-KEKB

Parameters | unit | ATF2| ILC CLIC (LER/HER)
Beam Energy| Gev 1.3 250 3000 4/7
|- % m 3.5-4.5 3.5 0.47/1.3
Y € x m-rad | 5x106 | 1x105 | 6.6x107 | 2.5/3.3x105
&9 nm 2 1.0(DR) | 0.1 (DR)| 3.2/2.4
Y Ey m-rad | 3x108 | 4x10-8 2x108 |1.0/1.2x10-7
Ey pm 12 2(DR) 1(DR) 13/8.4
B *« mm | 4 (8) 21 6.9 32/25
B*y mm | 0. o! 0.07 0.27/0.41
n’ rad | 0.14 | 0.0094 |0.00144
OE % 201 ~0.1 ~0.3 0.08/0.06
Chromaticity | L#/8*% | ~104 | ~10% | ~5x10%4 | 1.7/3.2x103
oy um [2.8(4.0)] 0.655 0.039 10.2/7.8
o *y nm 37 5.7 07 59/59
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