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The MEXT made an announcement about the ILC advisory panel today.

The meeting will be held online on Thursday, July 29 from 1PM to 3PM.

The agenda is.

* Management of the ILC advisory panel

* How to proceed with ILC advisory panel

* Recent trends in the ILC project

* Perspectives on checking the progress of various issues related to the ILC project
* Others

Membership (and chairperson), and schedule will be shown at this meeting.
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IDT-WG2 meeting (July 27,2021)

Shin Michizono, IDT WG2 Meeting, 27.7.2021



ILC advisory panel

First advisory panel was held on July 29.
https://www.mext.go.ip/kaigisiryvo/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 _
) 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" 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)
3 Shin Michizono, IDT WG2 Meeﬁng, 24.8.2021



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.
Shin Michizono, IDT WG2 Meetglng, 24.8.2021



(b)Response
Draft

~2018 2018~2021 2022~
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(b)Response
Draft

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

~2018 20182021 2022~
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Design based on experience with Maturing technology for beams in the
circular accelerators around the world. latest ring accelerators such as SuperKEKB
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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.,
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(b)Response
Draft

~2018 20182021 2022~
Basic design Design revalidation and materialization Maintenance
(by researchers abroad) of facility design equipment design
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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
(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.
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Note: ILC-PIP: ILC Project Implementation Plan (2015), TDR: Technical Design Report, CDR: Conceptual Design Report, EDR, Engineering Design Report (EE#F TS5

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 engineenng 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-

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

Shin Michizono, IDT WG2 Meeting, 24.8.2021



(b)Response

European XFEL construction budget evolution (based on 2005 Euro) 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%).

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
: = (Collab. Agree.) (Council) (Council) (Council)
Preparation 39ME£ 39M<£ -2 39ME£
Construction 849ME€ 986M£€ - 986ME£
Commisioning S50M£ 50M£ - 50M€
Risk budget L (+78M<€: only +78M€
(for 98% success) proposal) (budgeting)
Additional +66M€E
938ME€ = 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://fwww.xfel.eu/news_and_events/news/index_eng.html?openDirectAnchor=1273&two_columns=0

Shin Michizono, IDT WG2 Meeting, 24.8.2021



(c) WPs
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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ILC international working group (2019

Y (c) WPs
/ Draft

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
Component Issue Summary of tasks Candldatas. g
collaboration
A Performance statistics,
Mass production -
el it atian mass production France, Germany, US
SCRF e 5 technology
e Cryomodule Performance assurance Report is available from
Aol p France, German https:/ /wwvy.keka/ 'ja/ newsro?m/ 2019/1 0/' 02/1000/
Based on this, the IDT-WG2 discussed the issues.
- Exchanging target, CERN, France, Germnany, us
Roteting fargal system design + industry-academia efforts
Positron :
Magnetic
Source focusing system System design France, Germany, Russia, US
Photon dump?® | System design CERN, Germanv IS
: Fast kicker Yest of long tem SO |y nany
Damping systemn design
Ring
Feedback Test at SuperKEKB Italy
Interaction Hea
: focus/position Test of long-term stability | CERN, UK
Region
control
Total system System design CERILS
Beam Beam window, | .
Dump cooling water Y: CERN, US
: : exchangeability, : :
circulation U + industry-academia efforts
earthquake-resistance

Shin Michizono, IDT WG2 Meeting, 24.8.2021



: : WP
Technical preparation o) WP

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
1
Hy SRF e— source DR BDS Dump
® ~41MILCU ~25MILCU, 6 FTE-yr | ~25MILCU, 30FTE-yr | ~2MILCU, 16FTE-yfl ~3MILCU, 12FTE-yr
=~ 285 FTE-yr WP-4 WP-12 WP-15 WP-17
|I-| WP-1 ™ Electron source B System design Final focus Main dump
™ Cavity production et source WP-16 —
2 ~ WP-13 N -
I'!'I WP-2 MEMi IELG; . ngE w = Collective effect Final doublet phrtfn Lﬁmp
= Cryomodule assembly 1 " I WP-14 ==
g WP-3 I Undulator e Injection/extraction
e Crab cavity WP-6
w =}  Rotating target |
] WP-7 1
Magnetic focusing
I o= on == =
e-Driven scheme
Rotating target
=1 ng .
For detail,
WP-9 . :
b Magnetic focusing http://doi.org/10.5281/ zenodo.4742018
WP-10 _
. Capture cavity
WP-11
'_l Target replacement

®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—vear. (This does not include the cost of

the infrastructure for the WPs.)

25

®The cost will be shared internationally as in—kind contribution.

Shin Michizono, IDT WG2 Meeting, 24.8.2021



Technological Readiness: First draft :p

o

(a) Basic e et

Achievement of ILC technology and future plan - ¢

Since the publication of the Technical Designh Report (TDR) in 2013, the key technical
developments have progressed and >90% of the technologies required for construction have
been established.

Shin Michizono, IDT WG2 Meeting, 24.8.2021

2021 International shared mass
SRF cavity ~aots 2018~ 202 s
Technology development —>Model work=> Prototype High performance and cost achievement)
(CFF) (STF) reduction of cavities (ntemnat | tranch
emational anster
Cryomodule (CM) {construction and opération of the EuXFEL, the role of 1 'rat¢r prototype) demonstration)
|
e- source i ¥ confirmation
Tech. Design—Tech. De’ a(\ nstration
| f ((\e "y
e+ source ~2018 2021 i ;
. i Target, magnetic focusing
Undulator scheme Tech. Design—>Teck \:ag .. Jemonstration
| ok ° e e
e+ source 2018~2021 Target, capture cavity
e-driven scheme ‘(\G Q .« —>Model Tech. Demonstration
(0‘0 60 \ | | )
DR % \, =Zuk Kicker
“‘(\ vech. Davelopment->ModeI > Tech. demonstration achnavad at KEK ATF
. ~2|:i1s ' )
ech. Design—>Tech. Development— el ech. demonstration achieved at
Final focus Yach. Design—>Tech. Devel “Model-> Tech. d ion achieved at KEK ATF Stable operation
[ | I | 3
Dump ) ~2018 2018~2021 Remote handling
Tech. Design—>Tech. Development->Model Facility design
. ~2018
i Model work: small-scale models, partial/component models. -
. 2018—~2021 Prototype: demonstration at the full scale. .
12022~ Demonstrator: Technology transfer (to industry) for manufacturing of actual equipment.

9/2/2021 Benno List



Discussion: Use Technology Readiness Levels? :p
v

et deveopmen eam

Technology Readiness Level

Rel. Level

Horison2020
(EV)

ILC ( proposed)

SRF

Others

-
N
g O
o o
- o0}
o [%)] —
- Basic principle observed and | Basic principle observed and FHTFEIR © Technology selection 0 o
G o | BESWEL © Reference design Q N
Basic technology reported reported [ || wotetad k= =l
research m . — o]
- Technology concept and/or Technology concept 5] SHi- 22 RLEa o . © %
application formulated formulated 3 Technology & Cost Estlrpate Review E 5
cDO 2 | 2> RDR (Reference Design Report) T R
=] > =
] o - - O o
Research to - Analytical and exp. critical Experimental proof of concept @ BeliTa&at @ Technical design o 5
prove feasibility function and/or charact. = g#ﬁﬁ?ﬁ?ﬁ - Component development o &
roof of concept = | EF - 77— 2:Comp. model-work c o
e : Probably not: 5 g
g > Hilfi- 32 FLEa—: . o <=
- Component and/or system Technology validation in Lab. = Technology and Cost-Estimate Review 1 = [}
o = . . O
validation in Lab. 2 | - TDR (Technical Design Report) N Ot common in ‘J apan g %
environment. CcD1 . o 8
Technology __ « Assessmentis a separate = £ =
development - Lab-scale, similar system Technology validated in ERITRIE c %5
idation i i Component technology validation n/i =
v.alldatmn in relevant env., r-elevant.enwrnnment 5 Comp S OBy nontrIVIal task uq—) }Q Q
(industry ,,) cD2 (industrially relevant,,,) a8 P- B S % c
| H (]
= = = - = (]
-_Engineering pilot-scale, Technology demonstrated in S | Mo CORIE hniEsE T HREAE GO fOr a graphlcal 0 i=
— . ; X : £ S s
similar (prototypical) system relevant environment —> Eu-XFEL - KEK-ATF & “ 9 o c = =
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x 5 g - L > ~
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CD3 2 | Prod. Readiness, Trans. > . t g E %
- Full-scale, similar System prototype I7LV—X | ¥2FL70 FEGL ->1n prepara ion _8 g S
(prototypical) system demonstration in operational o '2"”5”‘5‘ Pre-series System Prototoype 4 ol N
demonstrated in a relevant environment ] EE . s g = S‘
System environment & Masstroductmn Cunst‘ructlon S > ol
commissioning H «‘EE?%A%* ?‘Ho‘n?&:f» _8 » 3] S
- Actual system completed System completed and g | Installation L Installation o g ol g T
and qualified through test & qualified S| FIva= 7 JIvia= >y i = o 8
demonstration cD4 Commissioning Commissioning 2 'o o 5 8
[ — — [aN)
- Actual system operated Actual system proven in g hnEsREE - YEER - o 8 <
System operation over the full range of operational environment 3 Acc. Operation and Physics 5 < %l o 9
5 expected condition (competitive manufacturing ,,,) | © (O] Q o Q g
L 2 Cash wyg Ny
O = :IO: £ S
| = R = @©
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https://www.directives.doe.gov/terms_definitions/technology-readiness-level
https://ec.europa.eu/research/participants/data/ref/h2020/other/wp/2018-2020/annexes/h2020-wp1820-annex-g-trl_en.pdf

ILCX Al
i

Ienafona developmen fm

* Planing on accelerator side just beginning

ILC Workshop
* No dedicated accelerator plenary ILCXcO0cl on Potential Experiments

envisaged
 Topical workshops in parallel to physics
plenaries (not decided yet):
* Crab cavities
» Cryomodule design workshop
» Sources session under consideration

* BDS/DR/Dump and CFS:
Joint sessions with MDI

* Green ILC Session 26-29 October 2021,

17 9/2/2021 Benno List



