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KEK-ATF

ILC

ATF2 Beamline
Investigation of the focus lens system

ATF Damping Ring
Low energy beam production

Beam focusing of ILC 

Low emittance beam⇒ Damping Ring

Beam Focusing⇒ Final Focus System

Accelerator Test Facility (ATF)
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ATF2 beamline

 ILC final focus system and ATF2 
beamline are both based on  the 
Local Chromaticity Correction.

 Same magnet arrangement

ATF2 Beam Optics Minimum beam size 
(2016/03/10)

41.1 nm

The beam jitter was subtracted
with FONT(*) feedback

(*) Feedback On a Nanosecond Time scale,
developing by Oxford Univ.

ATF2 Goal 1 : Establish the beam tuning method for ILC final focus 
with same optics and compatible beam line tolerance

37 nm is comparable to
the ILC design beam size
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ATF2 Goal 2 : Development a few nm position stabilization
for the ILC beam interaction point 

ATF2 IP feedback 
Digitization of IP BPM waveform

Upstream dual-phase FB

The IP beam position is stabilized up to the BPM resolution for both Upstream and IP.
P. Burrows at ATF review (2020)
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ATF Review 2020 (September 20th, 2020)
International review panel :
K. Oide (KEK-CRERN; chair), V. Shiltev (FNAL), Z. Zao (SARI), T. Pieloni (EPFL), M. Kato (Hiroshima U.) 

Detailed info on: “ATF Report 2020”, October 2020
KEK report 2020-4, CERN-ACC-2020-0029, IJClab 2020-001

https://agenda.linearcollider.org/event/8626/

Close-out of the review (October 6th, 2020)

Outstanding and unique results achieved in ATF/ATF2:
 The smallest spot size, 40 nm, in any accelerators.
 Intra-train bunch orbit feedback (FONT).
 Vertical emittance in the ring, 4 pm, smallest at the beginning of 

the century.

Future ATF operation for LC R&Ds :
 Intensity dependent effects on the spot size
 Optical aberrations <<< βx*
 Beam halo and collimation
 Smaller spot sizes with higher chromaticities

Report for the review ATF Review Report

ATF3 collaboration was proposed as a 
developmental project of the ATF2 project.

Highly appreciated

Understood the importance of ATF2 for LCs.
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presented by A. Faus-Golfe at IDT group meeting 6



Technical Preparation for ILC Construction (2021 May)
Technical preparation document

 Under the IDT (International Development Team), the Technical 
Preparation items required for the ILC Pre-Lab period were listed up 
and positioned as 18 work packages.

 The development research in ATF2/ATF3 is positioned as WP-15 in 
this package.
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Time-critical work packages (2022 March)

Prioritizing the essential and time-consuming work packages
 Establish IDT-WG2 steering panel
 Steering panel members will be assigned with the discussion to IDT-EB.
 Each group’s steering panel will discuss about the prioritization.

 The MEXT advisory panel's report stated that the ILC Pre-Lab is premature.
 However, positive reactions were received regarding the promotion of 

technical preparation through international cooperation.
 Then, high priority topics from the work package will be selected as time-

critical work packages. 

Time-critical WPs relevant to ATF



Recent researches at ATF 

1. Beam tuning with machine learning technologies (M. Kurata ; KEK researcher)

2. Wakefield study (Y. Abe ; Ph.D student of SOKENDAI )

3. IP-BSM improvement (A. Aryshev )
to be presented in next presentation by A. Aryshev.

Brief introduction will be done in this presentation.

9



• Beam optimization, but… 
• Effective accelerator parameter search for optimal beam
• Simultaneous search of several parameters for the beam
• Optimization without prerequisite knowledge or prejudice, bias

• Beam optimization: looks like “black box optimization”

• Doing Design of experiment automatically using “Bayesian Optimization”

Input data x Black box f(x) Output y

• Linac tuning:
to make beam intensity at DR
as high as possible

• Knob scan:
to obtain small beam 

Beam tuning with machine learning technologies (M. Kurata )
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DR injection tuning  

Before After 

 After optimization: good intensity for high current case
 〜1.5h optimization, 6 cases of parameter search are performed

Parameter search example: 3D search with steer & Q
 Looks effective search can be realized (QM3L, ZV11L, ZH12L)

IP-BSM linear knob scan
Injection tuning was performed just after the beam current 
was switched to be higher.

Looking for the optimum linear knob setting
just after the linear knob optimization was done.

QM3L - ZH12L QM3L - ZV11L ZH12L - ZV11L

Ay - Ey Ey – Coup2

Ay – Coup2

 B.O. can focus on around 
(0,0,0) search

 Probabilistically, look for 
other parameter sets

 30degree mode
 Iteration: 24
 Domain: [-0.5, 0.5] 

B.O. (Ay, Ey, Coup2)=(0., 0., -0.)

Example of the Bayesian Optimization at ATF
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 The Skew sextupole magnet used in ATF2 does not have good pole alignment accuracy, and when the position is 
set to minimize the quadrupole component, the dipole component remains.

 When scanning the non-linear knob, the optimal value of the liner knob is shifted.
 We are considering using the ML procedure to optimize the non-linear knob at the same time as the linear knob 

( i.e. Ay, Ey, Coup2 and Y22).

Dipole kick

BBA for ATF skew sextupole
Beam orbit after the
strength change of the 
skew sextupole magnet

Original orbit

Downstream
sextupole

Skew sextupole
( strength change )

Application of ML to multipole field mitigation 
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QM16FF IP

QD10AFFQF9BFF

MREF3FFߚ௫:    36.2 mߚ௬:7416.6 m

QD10AFF ->QF9BFFߚ௫:  120.8 mߚ௬:3779.6 m
Preparing a wakefield test station

 Minimization of wakefield effects on ATF2 beamlines
 Development of vacuum components to reduce wakefield effects 

The vacuum chamber will be installed 
in ATF2 beamline in this autumn.

Subject of the study

Wakefield study ( Y. Abe )
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 Operation in February and March will depend on the extent of the electricity cost increase.

 Fall (October to December) is preferable for participation this year.

ATF Beam schedule of JFY2022
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