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ILC advisory panel

First advisory panel was held on July 29.
https://www.mext.go.jp/kaigisiryo/2021/mext 00253.html

Charges of the panel:
(1) Prospects for international research cooperation and cost sharing
(2) Academic significance and understanding of the public and scientific community
(3) Clarification of technical feasibility _
i See the note on Aug.3 in the
(4) Reasonableness of cost estimates WG2 mailing list
(5) Prospects for training and securing human resources
(6) Other issues related to ILC

Schedule:

The panel is planned to be concluded by the end of 2021, or at latest by the end of March
2022.

2"d panel (120 min.)

-Overview of the ILC project and the history to date [5+5].

-IDT proposal [15+20].

-Technical feasibility and validity of cost estimate (accelerator) [20+25].

-Discussions among expert committee members [30].

Speakers are not decided yet. (negotiation with MEXT)


https://www.mext.go.jp/kaigisiryo/2021/mext_00253.html

Slide preparation taskforce

~ In order to prepare the slides at the ILC advisory panel, “slide preparation taskforce” was
organized. (Chair: Prof. Kawagoe (Kyushu U.))
~ Not only the accelerator, but also other presentations will be advised by this taskforce.
~  From accelerator, Michizono, Terunuma, Kuriki, Sanuki are the members.
- Concerning the accelerator related presentations, these drafts are under preparation
(a) Basic information about ILC progress (up to now)
Since most of the advisory panel members are non-expert (of the accelerators), we have
to include basic information about the ILC technology.
(b) Response to the previous ILC advisory panel and SCJ
Response to the issues pointed out
Activities from 2018 to 2021
(c) WPs during pre-lab (corresponding to the issues raised by ILC advisory panel and SCJ)

Based on the information
at each group on July.

Based on “Pre-lab proposal”

(d) In addition, | asked some of the IDT-WG2 members to prepare the ILC related
activities (~2018, 2018~2021, and future potential for the WPs). (USA, England, France,
Spain, CERN etc.)
Total presentation time for them will be less than 30 min. (Even though we will submit various
materials, the presentation slides themselves are ~30.)

Please understand that this task force handles the editing of the slides.






Achievement of ILC technology and future plan

(a) Basic
Draft

Since the publication of the Technical Design Report (TDR) in 2013, the key technical

developments have
been established.

progressed and >90% of the technologies required for construction have
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Progress in SRF (b)Response

Draft
~2018 2018~2021 2022~
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. . (b)Response
Progress in positron source Draft

~2018 tech. design 2018~2021 tech. verification 2022~ Detailed
design.
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(b)Response

Draft

~2018 2018~2021 2022~

SR—

g design | —

Design based on experience with
circular accelerators around the world.

| 712m |

\chicane \injection\extraction

\_wiggler \_RF \_Phase trombone

Maturing technology for beams in the
latest ring accelerators such as SuperKEKB

Interaction
Region

Belle Il detector
e

579 m

electron / positron
linear injector CBETA QUAPEVA (Soleil] &
Fixed field  Factor of 2 tuning |

1

NEG STRIPS-

Inj./Ext.

Eng. Design
Equipment
verification

Final design

Beam extraction verified.

Circular beam orbit

12 - T

08 |-

CERN-CLIC

04

Cick angle (a.u.)
=)
@
Bibued s
2
g
T g

Stable op.

Fast kicker technology for
other accelerators

11




~2018 2018~2021

FE) ) HEARET  ——
74

N N 7"~ SE s |~ S \;E oo
BERERBICEDCHKS =

i 712m i wRE Belle 1l &2

—

\chicane \injection\extraction

Y% 00 = =
(FE* v 5—) HhaR AL

CBETA QUAPEVA (Soleil]
Fixed field  Factor of 2 tuning |
I

R ‘

K [ELBNL

v —LEHESFTES T
- !

L [ SRR ES— S——

\ l

=4
=

CERNOCLIC

Cick angle (a.u.)
=
@

oo —=—

oD AR R v H—

FEATIC L 2 EEL




[ T ¢ ]
[ I = T ¢ = |
o o o O

(=]
(=]

Vertical Beam Size [nm]
- o) ha ha w

o w

(=] i=]

T

(=]
(=]
T

Progress in final focus
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Beam induced electromagnetic field
effect evaluation test was conducted
at ATF.

-No problem with ILC beam

-A technique to reduce the influence

of the beam induced electromagnetic
field was demonstrated.

ATF International Review (Committee)
-The committee highly evaluated the
achievements of ATF so far.

-The committee pointed out the
importance of continuing research to
contribute to the detailed design of the
ILC final convergence.

(b)Response
Draft

2022~

Detailed design
Stable operation
demonstration

Modify the beam
monitor system, etc. at
ATF to demonstrate
stable operation.,

13
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Progress in beam dump Jeifesponse

Draft
~2018 2018~2021 2022~
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European XFEL construction in ILC preparation (b)Response

Draft
The European XFEL construction was completed in 2017 within the scope of the original budget r_ e

(TDR-adjusted) plus the additional budget approved in 2015 (+13%).
The ILC accelerator construction cost estimate reflects the original European XFEL construction budget adjusted
in 2008 (TDR-adjusted) and the progress of budget execution until 2011.

RO HE EER- 1 — Y —EER
EU-XFEL Constructuon Constr - Comissioning Operation & User Service
O [ L 4 > @
TDR TDR-F%E  Convention (‘09/11) BT
(938%) > (1082%) o - — - - - - - ——— (] ============== > (1220%) * RR—USH
XFEL (~2011) results reflected in ILC
estimates
EFREEH H \ Y=7aA54F—-R—F EFREETF—L A
ILC GDE: Global Design Effort (RDR > TDR) ‘%« LCB IDT Pre-Lab
o O () [ | © L 2 ()
RDR TDR, ILC-500 PIP ILC-250 Pre-Lab Proposal EDR
BB ER  BREEE HiiERetE SEERSE IRILF—ERET Pre-LabiREE FFHZE

XHE-EE

- B

Note: ILC—PIP: ILC Project Implementation Plan (2015), TDR: Technical Design Report, CDR: Conceptual Design Report, EDR, Engineering Design Report (GEf# fiTZRETE)

The ILC has been developing accelerator design and technology based on the superconducting technology selected in 2004, and published as the basic
technical design document (ILC-TDR) in 2013. In 2017, the ILC250 plan was revised to focus on Higgs Factory, and preparations are underway for further
detailed design and technology maturation. During this period, the European Free Electron Laser Facility (Eu-XFEL), which is based on the same
superconducting technology and is 1/10th the size of the ILC project, was constructed and completed in 2017. The construction of the Eu-XFEL was completed
in 2017.

The construction of the Eu-XFEL was completed in 2017 within the scope of the original budget revised in 2008 (TDR-adjusted) plus the additional budget
approved in 2015 (+13%). The breakdown of the additional measures is "soaring civil engineering costs due to the economic boom" and "additional labor costs
due to the extension of the construction period (within one year)" accounting for >2/3, while the cost increase of the accelerator itself is limited to <1/3 (see
below).

The ILC accelerator construction cost estimate reflects the original Eu-XFEL construction budget adjusted in 2008 (TDR-adjusted) and the progress of budget
execution until 2011. Referring to the later additional measures (XFEL reserve fund, approved in 2015), the ILC accelerator construction budget can be risk- 17
responsive by reserving Contingency (10%: ILC-PIP proposal and recommendations of the first phase and expert panel) and taking measures according to the
construction nroaress
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Note: ILC-PIP: ILC Project Implementation Plan (2015), TDR: Technical Design Report, CDR: Conceptual Design Report, EDR, Engineering Design Report (FE#liT: fiTs%5TE)
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(b)Response
Draft

The construction of Eu-XFEL was completed in 2017 within the scope of the original budget revised in 2008
(TDR-adjusted) plus the additional budget approved in 2015 (+13%).

European XFEL construction budget evolution (based on 2005 Euro)

TDR TDR adjusted Update
for for
Pre-XFEL start-up Full-Performance in mid. constr.
2006~2007 Feb. 2008
Agreement/approval July 2007 Nov. 2009 2012 2015
. it (Collab. Agree.) (Council) (Council) (Council)
Preparation 39M€ 39M€ - 39ME€
Construction 849M<€ 986 M€ - 986 M€
Commisioning 50M€ 50M€ - 50ME€
Risk budget L (+78ME£: only +78M€
(for 98% success) proposal) (budgeting)
Additional +66M€
938M€ > 1,082M€ - 1,226M€ +13% *

Total construction

1,160M€ > 1,226M€  +6% **

Notes.

*Eu-XFEL construction started, increase rate against total initial budget center value (probability of success: 50%): 13 %.

Additional factors: "Temporary price hike due to booming civil engineering and construction costs" + "Labor cost increase due to
construction delay": > 2/3 (of +13%), "Increasing cost of accelerator elements": < 1/3 (of +13%), {Increase ratio of accelerator to original
budget: < 12%}

** (Reference) Construction cost increase relative to budget at start of construction (98% certainty of success): 6%.

https://www.xfel.eu/organization/leadership/council/basic_documents/index_eng.html
https://www.xfel.eu/news_and_events/news/index_eng.html?openDirectAnchor=1273&two_columns=0
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TDR TDR adjusted Update Update
1{e]3 for
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IDT-WG2 ) wes

Draft

The Accelerator Division (WG2) of the International Development Team (IDT) has about 50 accelerator
researchers from 19 research institutes in 9 countries around the world participating in discussions on ILC
accelerator development research.
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\ (c) WPs

ILC international working group (2019; .

The ILC International Working Group presented a technical preparation plan for the technical issues pointed out by the
MEXT advisory panel and the Science Council of Japan.
The report outlines the necessary technical issues that should be addressed through international cooperation, as well
as potential partners for international cooperation.

Candidates for
Component Issue Summary of tasks collaboration
. Performance statistics,
Mass production - .
incl. automation mass production France, Germany, US
SCRF ) technology
Cavity c o — Report is available from
omodule erformance assurance S
v France, German https://www.kek.ip/ja/newsroom/2019/10/02/1000/
transport after transport - - -
Based on this, the IDT-WG2 discussed the issues.
) Exchanging target, CERN, France, Germany, Us
Rotating target system design + industry-academia efforts
Positron .
Magnetic ) . .
Source focusing system System design France, Germany, Russia, US
Photon dump®* | System design CERN, Germanv 11S
_ Fast kicker Test of Iong.—term stability, CERN. ltaly
Damping system design
Ring
Feedback Test at SuperKEKB Iltaly
Interaction Beam
) focus/position Test of long-term stability | CERN, UK
Region
control
Total system System design CERN, US
Beam Beam window, Durabil
Dump cooling water ability, CERN, US
. . exchangeability, . .
circulation ) + industry-academia efforts
earthquake-resistance
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ILCEMET—F2J 7 IL—TI2ENWT, XBMFEOER)=73545% —(L0) ICET 5 FHESERUVHAZNRE
AT R CHefiSn =BT RIERRE TR T TRt EZ R LT,
HREZCE. ERBFATEDINERELGRMRELEREBALEDERFENTEOON TS,

Candidates for
Component Issue Summary of tasks collaboration
. Performance statistics,
Mass production - .
. . mass production France, Germany, US
SCRF incl. automation hnol
s EZeR . technology o s “ .
SETET cavy Cryomodule Performance assurance ILCIEII%U_#)? 7 }l/—7°$|§ = %0)$E 5 &Y
Y T France, German https://www.kek.jp/ja/newsroom/2019/10/02/1000/
transport after transport — — - "
ChEE(Z, IDT-WG2TREAZHEDHT-,
) Exchanging target, CERN, France, Germany, Us
Rotating target system design + industry-academia efforts
5EFIR Positron Magnetic ) . .
Source focusing system System design France, Germany, Russia, US
Photon dump®* | System design CERN, Germanv 11S
FUELHT DT ; " -
_ Fast kicker Test of Iong term stability, CERN. ltaly
Damping system design
Ring
Feedback Test at SuperKEKB Iltaly
{&: 7t Interaction Beam
@Ix,.“ ) focus/position Test of long-term stability | CERN, UK
Region
control
E A@‘ j|f Total system System design CERN, US
- ~
Beam ;
Beam window, .
Dump cooling water Durability, - CERN, US
. . exchangeability, . .
circulation ) + industry-academia efforts
earthquake-resistance
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Technical preparation

The IDT-WG2 discussed the technical issues pointed out by the MEXT advisory panel and the Science
Council of Japan (SCJ), and summarized them in the “Technical Proposal Document” (TPD).

ILC Pre-lab
|

(c) WPs
Draft

SRF
~41MILCU

285 FTE-yr
WP-1
Cavity production
WP-2
Cryomodule assembly
WP-3
Crab cavity

EERDLERE-Ea—)LEE

e— source
~2.5MILCU, 6 FTE-yr
WP-4
Electron source
et source
~6MILCU, 15FTE-yr

Unduylator scheme,,
] WP-5

Undulator

1
WP-7

—I Magnetic focusing

R —

e—Driven scheme

WP-8
Rotating target

WP-6
Rotating target

WP-9
=== Magnetic focusing

WP-10
Capture cavity

= =T
_l Target replacement

L—I___

DR
~2.5MILCU, 30FTE-yr

WP-12
System design

WP-13
Collective effect

. WP-14
Injection/extraction

BDS
~2MILCU, 16FTE-yr

WP-15
Final focus

Dump
~3MILCU, 12FTE-yr

WP-17
Main dump

WP-16
Final doublet

For detail,
http://doi.org/10.5281/ zenodo.4742018

B T NET
Photon dump

———J

®The technical proposal was reviewed by a review committee (chair:Tor Raubenheimer (Director of Accelerator
Division, SLAC National Accelerator Laboratory).
®The total global cost of the project is about 60 MILCU* and about 360 FTE-year. (This does not include the cost of
the infrastructure for the WPs.)
®The cost will be shared internationally as in—kind contribution.
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ILC Workshop

| on Potential Experiments
ILC Workshop on Potential Experiments (ILCX2021)

ILCX20c]

Hybrid or full-remote
https://agenda.linearcollider.o

26-29 October 2021
KEK Tsukuba campus (in the case of hybrid meeting) or fully online

AsiaiTokyo timezone

Q

Getting started - registration! Do you have a new topic or idea for a potential experiment using ILC facilities?? Please submit your
idea via "Registration” page.

R The ILC International Development Team (IDT) will hold the ILC Workshop on Potential Experiments

(ILCX) from October 26 to 29, 2021.

Registration

Sessions With the anticipation that the ILC will be realized in the near future, we would like to expand discussions
about all possible experimental opportunities at the ILC laboratory. The workshop will address all the
aspects of the collider program at the Interaction Point (IP), including, in addition to the established
concepts, ideas for new detector technologies or concepts, detector performance and physics reach,
software and computing, and theoretical developments. In addition, we will discuss possible beam
dump experiments, forward detectors near the IP. off-axis far detectors, experiments with extracted
beams for particle physics and other areas of science, including e.g. nuclear physics, or condensed
matter physics. Some of these ideas will require additional infrastructure and civil engineering, and

1@ml postkek jp
79 2 1 1 erefore need to be incorporated into the ILC site planning

Accommodation

Organization

ILCX2021 Local
Organizing Committee

re/ event

Please register!
26-29 October 2021
Parallel sessions are available

* Topical workshop? (such a
e Some dedicated discussior
 Please start discussion at ¢

The workshop organizing committee is the Executive Board of IDT, and the program committee is the
Steering Group of Working Group 3 (Physics and Detector). Due to the uncertainties with the COVID-19

made sometime in late August or early September.

In the case of hybrid meeting, a visit to ILC-related facilities (STF, ATF efc.) at KEK Tsukuba campus is
being arranged during the workshop, while an excursion to Iwate and the candidate ILC site tour are
being planned on Oct 25 if the COVID-19 situation permits.

ILCX2021 is hosted by IDT, KEK and JAHEP ILC Steering Panel

s CM design,crab cavity, etc.)
17?

rach group!

Super
symmetry

::2:';.m Nuclear

science

Yy ~Qsléeam dump

Higgs

Beam dum|//

’
5 Dark matter

Material
Science

Nano
etching
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