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125 GeV Higgs discovery reinforcing the ILC importance
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New Physics beyond SM:  

 Direct or indirect DM searches
 Evidence for BSM physics
 Hints of a new mass scale

Physics confident: 
 Higgs and Top Quark 

 Learn “everything” about H (125) 
 Probe dynamics of EWSB

K. Kawagoe
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Machine/Physics report (October 2017)
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https://arxiv.org/abs/1710.07621https://arxiv.org/abs/1711.00568

https://arxiv.org/abs/1710.07621


ILC250 Acc. Design Overview
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Item Parameters

C.M. Energy 250 GeV

Length 20km

Luminosity 1.35 x1034 cm-2s-1

Repetition 5 Hz

Beam Pulse  Period 0.73 ms

Beam Current 5.8 mA (in pulse)

Beam size (y) at FF 7.7 nm＠250GeV

SRF Cavity G. 

Q0

31.5 MV/m
(35 MV/m)
Q0 = 1x10 10
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Nano-beam Technology

SRF Accelerating Technology

Key Technologies

Physics Detectors

Damping Ring
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Detector

~1km

Superconducting cavity

underground
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ILC Time Line: Progress and Prospect

Assuming (~2+) 4 year 

(Pre-Preparation) and 

Preparation Phase  

We are here, 
2018

(9 year) 
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ILC Site Candidate Location in Japan: Kitakami

Oshu

Ichinoseki

Ofunato

Kesen-numa
Sendai

Express-
Rail

High-way

IP Region

• Preferred site selected  by JHEP community,
• Endorsed by LCC, in 2013
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Nano-beam R&D

SRF R&D

Cavity fabrication
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ATF International Collaboration

• ATF international collaboration
established in 2005.

• During the construction phase
(~2010), many researchers joined for
the installation of the components
of in-kind contribution.

• Since 2011, the researchers visit for
mainly the beam study.

• Many researchers are working for
this collaboration.
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Layout of ILC

Develop the 
nanometer beam 
technologies for ILC
 Key of the luminosity 

maintenance 
 7.7 nm beam at IP (ILC250)

ATF/ATF2: Accelerator Test Facility

1.3 GeV S-band Electron LINAC (~70m)

Damping Ring (~140m)
Low emittance electron beam

ATF2: Final Focus Test Beamline
Goal 1:Establish the technique for 
small beam 
Goal 2: Stabilize beam position
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Vertical Horizontal

ILC500 5.9 nm 474 nm

ILC250 7.7 nm 516 nm



Goal 1: Establish the ILC final focus 
method with same optics and comparable 
beamline tolerances
 ATF2 Goal : 37 nm  6nm @ILC500GeV 

7.7nm@ILC250GeV 

 Achieved 41 nm (2016)

Progress in FF Beam Size and Stability at ATF2 
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Goal 2: Develop a few nm position 
stabilization for the ILC collision 

 FB latency 133 nsec achieved 

(target: < 300 nsec) 
 positon jitter at IP: 410  67 nm 

(2015) (limited by the BPM resolution)

Nano-meter 
stabilization at IP

History of ATF2 small beam 

We continue efforts to achieve goal 1 and goal 2.
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SRF main linac at ILC250GeV

cavity ～9,000

Input coupler

～8,000

klystron ～240waveguid ～240

Klystron modulator

（MARX） ～240

Number of cavities is 10% more than input 
coupler because of the yield of 90%.



US-Japan Discussion Group on ILC

• First meeting on May 25, 2016 at Washington D.C

– Attended by Deputy Director-General, Research Promotion Bureau, MEXT, and 
Director, Office of Science, DOE.

– Agreed on item of discussion

• Working level meeting on August 8, 2016 at ICHEP venue in Chicago

– Attended by Director, Basic Research Promotion Div., MEXT, and Associate Director for 
HEP, DOE.

– Heard from KEK and FNAL on the proposal of the joint R&D for cost reduction.

• Second meeting on October 18, 2016 by video

– Attended by Deputy Director-General, Research Promotion Bureau, MEXT, and 
Director, Office of Science, DOE.

– Agreed to begin the joint R&D from April 2017.

• Discussion group activity continues. The report on ILC Organization and 
Management is an input to this activity.

• R&D program started in 2017
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ILC Cost-Reduction R&D in US-Japan Cooperation
on SRF Technology, for ~3 years

Based on recent advances in technologies;

– Nb materia/sheet preparation

- w/ optimum RRR and clean surface 

– SRF cavity fabrication for high-Q and high-G 

-w/ a new “N Infusion” recipe demonstrated by Fermilab

New potential breakthrough: very high Q at very high 

gradients with low temperature (120C) nitrogen treatment

4/12/16Alexander Romanenko | FCC Week 2016 - Rome34

- Record Q at 
fields > 30 
MV/m 

- Preliminary 
data indicates 
potential 15% 
boost in 
achievable 
quench fields

- Can be game 
changer for ILC!
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Nano-beam R&D

SRF R&D

Cavity fabrication

ICHEP 2018, July 7

N-Infusion R&D

Nb material R&D
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Microscope
(Surface inspection)

Chemical polishiing

Servo press machine
(AMADA, Japan)
Max. applying force:1500 kN

EB welding machine
（SST, Germany）
Max. beam voltage: 150 kV

CNC vertical lathe
(Moriseiki, Japan)

Main equipments in CFF



Direct sliced Nb material performance
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Preliminary

Made from large grain Nb disks; 
medium RRR Nb with high Ta content

- The 3-cell cavity achieved very high 
gradient (~42 MVm) and satisfies ILC spec.

Annealed for 
800℃×3hrs
to remove stresses.

Electron beam welding of end-cell

Electron beam welding of the cavity
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Nano-beam R&D

SRF R&D

Cavity fabrication
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N-Infusion R&D

Nb material R&D



SRF equipments around STF
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Electropolishing Vacuum furnace            Vertical test    

Clean room                        Horizontal test                               STF-2
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High pressure rinsing
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Recent N-Infusion result at KEK
• First trial of N-infusion showed degradation occurred at >5MV/m.

• Degradation seems to come from background vacuum during 120deg. N-
Infusion.

• Background vacuum during N-Infusion was improved from 1.7e-2Pa to 
1e-5Pa using larger turbo-molecular pump with reduced rotation speed. 

• Second trial of N-Infusion was done with improved background vacuum 
during N-Infusion (120 deg.)

• It showed successful N-Infusion result (Q value +35％ gradient +5%).

Degradation

After the vacuum pumping 
system improvement



US-Japan cost reduction R&D

New Nb
material/process

N-Infusion

Degradation-free 
environment

Heat treatment

Cavity fabrication

Module (including 
tuner, jacket)

Vertical test

24

Horizontal test

Stand-alone 
horizontal test

Module test at stF-2

Evaluate the cavity performance from vertical test to horizontal test

New potential breakthrough: very high Q at very high 

gradients with low temperature (120C) nitrogen treatment

4/12/16Alexander Romanenko | FCC Week 2016 - Rome34

- Record Q at 
fields > 30 
MV/m 

- Preliminary 
data indicates 
potential 15% 
boost in 
achievable 
quench fields

- Can be game 
changer for ILC!
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FNAL activity
TTC2018 M. Martinello
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FNAL activity
TTC2018 M. Martinello



TTC2018 Riken
Pashupati Dhakal
J-Lab result
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SRF Accelerators Advances 2010 ~

Project Notes # cavities

CEBAF-JLAB (US) Upgrade 6.5 GeV => 12 GeV electrons 80

XFEL-Hamburg  (EU) 18 GeV electrons – for Xray Free Electron 
Laser – Pulsed)

840

LCLS-II – SLAC (US) 4 GeV electrons –CW  XFEL (Xray Free 
Electron Laser) 

300

SPIRAL-II (France) 30 MeV, 5 mA protons -> Heavy Ion 28

FRIB – MSU (US) 500 kW, heavy ion beams for nuclear 
astrophys

340

ESS (Sweden) 1 – 2 GeV, 5 MW Neutron Source ESS –
pulsed

150

PIP-II–Fermilab (US) High Intensity Proton Linac for Neutrino 
Beams

115 

ADS- (China, India) R&D for accelerator drive system > 200

Globally Int. Effort > 2000

Courtesy, H. Padamsee
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SRF accelerators in the world

1.3GHz 9 cell cavity
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TTC2018 J. Branlard
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LCLS-II Concept
Use 1st km of SLAC Linac for CW SCRF Linac

New CW SRF Linac

Courtesy, M. Ross

SRF e-Linac Parameters
Beam:  4 GeV, up to 0.3 mA
SRF cavity: 
- Frequency : 1/3 GHz, CW
- G: 16 MV/m
- Q: > 2.7 e10 (av.)
- # cavity = 280 
- # CM 35
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TTC2018 D.Wang
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TTC2018 D.Wang
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Fukuoka Statement
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https://www.kek.jp/ja/newsroom/attic/
20180531_ilc_fukuokastatement.pdf

Matured SRF accelerator
Recent R&Ds
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An International Symposium 
http://www-conf.kek.jp/SRF_for_ILC/index.html
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Symposium program
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Recent status and R&Ds were reported by the world-wide researchers.

Full of audience



Thank you for your attention
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