Report for TCMB on Dec.12,2017

e |LC advisory panel on Dec.5 @MEXT (report by T. Nakada)
 TDR validation working group

* |Issues pointed out at previous TDR WG (on 2015)

* Human resources WG
* MEXT survey



15t survey of technological

spin-offs and Research trends (FY2014)

2"d survey of technology issues
(FY2015)

ILC Advisory Panel in MEXT

MEXT

Research contract
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ILC Advisory Panel

Under ILC TF headed by
State Minister of MEXT

Established in May 2014

Particle and Nuclear

TDR Validation

Human Resources

Physics Working Group Working Group Working Group
Established Established Established
in June 2014 inJune 2014 in Nov. 2015

Organization and
management Working
Group

Established
in Feb 2017

» Special Committee investigates critical issues required to judge hosting ILC.

e |ILC Advisory Panel’s Summary (Aug 2015)

» “Report on measures to secure and develop human resources for the ILC” (July 2016)
A WG to investigate organizational and management issues was recently set up (Feb

2017).
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Position of the LCB and ICFA

toward the 250 GeV ILC

Presentation to the MEXT ILC Advisory Group
Tokyo, Japan, 5 December 2018
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Japanese HEP community Statement

“To conclude, 1n light of the recent outcomes of LHC

Run 2", JAHEP proposes to promptly construct ILC
as a Higgs factory with the center-of-mass energy of

250 GeV 1n Japan.” 22 July 2017
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“Talk by E. Elsen in this meeting: Emerging LHC physics results confirms the increasing
importance of search for New Physics through precision measurements.
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Japanese HEP community Statement

“To conclude, 1n light of the recent outcomes of LHC
Run 2", JAHEP proposes to promptly construct ILC

as a Higgs factory with the center-of-mass energy of

250 GeV 1n Japan.” 22 July 2017
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LCB has requested the Linear Collider Collaboration
(LCC) to make machine studies (based on the ILC
TDR) and physics studies for 250 GeV ILC to assess

the JAHEP proposal.

*Talk by E. Elsen in this meeting: Emerging LHC physics results confirms the increasing
importance of search for New Physics through precision measurements.
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LCB findings for the 250 GeV ILC

D EDATYk
* Compelling physics case as a Higgs factory.

* Substantial cost reduction compared to the original 500
GeV ILC.

500GeV ILC [CEERTEZENAKIBIZRE L .
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TDR based 250 GeV main linac configuration
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Compared to the ILC TDR 500 GeV machine
* Up to 40% reduction for the construction cost,
predominantly due to the number of the main linac

components needed.
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Compared to the ILC TDR 500 GeV machine
« Up to 40% reduction for the construction cost,
predominantly due to the number of the main linac
components needed.

B, 000

Reduction from the reduced civil construction for the tunnel 1s small.
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Compared to the ILC TDR 500 GeV machine

« Up to 40% reduction for the construction cost,
predominantly due to the number of the main linac
components needed.

* Up to 25% reduction for the human resources due to
less assembly, installation and testing work.

* Up to 25% reduction for the operation due to less
electricity consumption.
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LCB findings for the 250 GeV ILC
FEDI=ODAT vk
* Compelling physics case as a Higgs factory.

* Substantial cost reduction compared to the original 500
GeV ILC.

* Technology 1s mature, thanks to the European XFEL.

A—AYN\XBEEHEFL—YF—OBNNTFTTTH/00—IFHEL,
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European XFEL 1s a 10% prototype for the ILC 250 GeV
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LCB findings for the 250 GeV ILC
SFEDI=bDAT vk
* Compelling physics case as a Higgs factory.
* Substantial cost reduction compared to the original 500
GeV ILC.

* Technology 1s mature, thanks to the European XFEL.

* Operation energy of a linear collider 1s intrinsically
upgradable

— by extending the tunnel and acceleration structure
(technically straightforward),

or/and
— Adopting improved acceleration technology with higher
acceleration gradient (for a longer term).

RHMICEMERE B OELT, SOLGHITRILF—IENEIFTES,

18

TCMB on Dec. 12,2017 13



Final Remarks by the LCB

* Inrecent examples of similar international projects, the
host country made the majority contribution. A natural
expectation would be that the cost for the civil

construction and other infrastructure is the
responsibility of the host country, while the accelerator

construction should be shared appropriately.
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ILC Advisory Panel in MEXT
15t survey of technological

spin-offs and Research trends (FY2014) MEXT
2"d survey of technology issues Under ILC TF headed by

(FY2015) State Minister of MEXT

\ 4

Research contract ILC Advisory Panel

Established in May 2014

Particle and Nuclear TDR Validation Human Resources Organization and
Physics Working Group Working Group Working Group management Working
Group
Re-established Re-established Established
in Jan. 2018 in Jan. 2018 in Nov. 2015 Established
in Feb 2017

* Special Committee investigates critical issues required to judge hosting ILC.

* |ILC Advisory Panel’s Summary (Aug 2015)

* “Report on measures to secure and develop human resources for the ILC” (July 2016)

* A WG to investigate organizational and management issues was recently set up (Feb
2017).

e Particle and Nuclear Physics Working Group and TDR Validation Working group are re-
established to evaluate ILC250GeV.

* First working group will be held on middl€ $fJandatry, 2018. o



Next TDR WG

Reply to the issues (pointed out at the previous TDR validation working group on 2015)
-> should be reported at next TDR WG at MEXT

-> includes some re-estimate of staging cost at 2017 base

Revise the human resources during construction (ILC500 -> ILC250) (discussed at Human
Resources Working Group)

-> should be reported at next TDR WG at MEXT
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TDR validation WG (1)

(2) Validation of TDR
Total construction cost has been estimated to be 990.7 Bilhon JPY for the accelerator
comstruction and 100.5 Bilhon JPY for the detector. Yearly budget necessary for the machine
operation has been estimated to be 491 Bilhon JPY= .

In the TDR, contingency costs of about 23% are mcluded but thas fipure stems only from the
ambiguity of the cost estimate. Other kinds of possible cost increases related to fechnolosy 1zl
construction period extension risk and market nisk etc. should also be considered.

It chould be noted that the contingency cost 1= muminized 1n TDH because the most plausible cost

estimate has been taken This could cause cost increases n case of unexpected farlures m

comstruction and'or human resource arrangement.

From a techmical pomnt of view, the design iz based on actual results of previous studies. leaving
anly a fractional margin of deviation from them  Aftention must be paid to the conducting of
performance tests m a large system. The project should also be able to ensure the qu.lﬂ]iﬁ.-"EEf

companents produced i different remons of the world.

Bazed on previous experience with the construction of large-zcale facihties. the ILC project
should mnsideL poszible cost iIncreases due to a Inited number of materials suppliers, further cost
reduction in mass production, risk management of unexpected accidents m the infrastructure

I Intermational tender 15 considered here supposing 1 Euro=115 JPY and 1 US dollar = 100 JPY.

http://www.mext.go.jp/component/b_menu/shingl/tousnin/__ICcskiles/atieldriie/ 2U15/U8/U5/ 1360596 3.pdf
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TDR validation WG (2)

fabrication such as water inflow to the tunnel from the environment, and preparation of
countermeasures not hsted m the TDER.

It 15 necessary to do rsk management and prepare countermeasures agamst possible
earthqualkes near the site because the project 1= a long-term one both for construction and operation.

The ILC project utihzes large amounts of acceleration BF cavties. Thelr components are
produced 1n different regions in the world and are assembled before mstallation. It 1= important to
ensure the rehaklity of the assembled equipment. For this purpose, the project should have clear
prospects for the quality control of components and reliable assembly withm the system

http://www.mext.go.jp/component/b_menu/shingi/toushin/__icsFiles/afieldfile/2015/08/05/1360596_3.pdf
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Human resources for ILC500

[Appendix]

Overview of Human Resources during the ILC Construction
Preparation stage ( 4 years) ~ Construction stage ( 9 years ) it person

I T e

KEK Sr,udv after- TDR was rssued
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» This datais taken from “Human rescurces securement and development in the Technical Design Report of the International Linear Collider ™ presented by Prof. AL Yamamoto

|KEK] at the 1°° Human Resource Secuning and Dev eloping Waor king Group, on November 18, 2015.
* The number of persons described ahove & based on and updated from the work estimate in the Refer ence Design Report {RDR) with an &5 um ption of 1,700 yearly working hours.
= Wiork categones of prodect human rescunces are: reseanch, engineering, admin wtration, and sub-contractors. Installation work in the accelerator tunnel is ma inly 1o becutsourced.

http://www.mext.go.jp/component/b_menu/shingi/toushin/__icsFiles/afieldfile/2016/08/29/1374377 _2.pdf
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Other topic

1. MEXT survey of the cost reduction R&D by new technology
In this fiscal year, KEK get a contract about "survey of cost reduction R&D" from MEXT.
We will survey and make some study about cost reduction (like N-infusion) by this budget.
The cost reduction session during LCWS2017 is helpful to this survey.
The external advisory committee will check the survey and the advisory committee was
held on Nov.20. We reported R&Ds of Nb material, N-infusion, input coupler, and normal
conducting linear collider (CLIC). Next committee will be held on Jan. 12.



Detail of the comments at TDR WG



Comments at TDR validation WG (on 2015)

1)risk in terms of cost AAME TD) A VIZHE 9 53RRE

(1) EELEBEEZEATIENTCEDORBYNZARAINILE B R TORBTKAEERLIZEEYELLST
Y. BRAEXTOREZZEREL-EE . ZERICHNDERANTORDRBYZERT DENNHELGE FBRELT
RBIZRABN VLGN LIZBENDE,

Estimates are based on selection of the optimum situation at the present time, such as the
adoption of estimates of overseas companies with various experiences. Considering the
procurement at domestic companies, the cost actually exceeds TDR estimates. It is necessary

to keep in mind that the estimate has little margin.

(2) REETIEXEDIEEZRANLETH D, IERERDOHEIZIE. SHE -SRED—FTHRBELLDIMN. T
DB THROENEZE, RU, BEMRARENZER TELVMESICIEREZLIARNTYTITDELRDIEETNLHY.
BENMLE, BGLEMRER - VM AED2—IILO—KXDIRNFRETIE. MXEEHEFL—H—(EXFEL) D
EEREARNELBELTR2%EBELRBLONTLSA, §&, FMBTORRZEEFA DD, EELITHEISLE
BEEIARNDIER . VAT LB OBRIENDBE,

A large number of cavities are necessary in this project. Although high purity and high-grade
Nb is required for the production of the cavity, the number of suppliers are limited. When
the target acceleration gradient can not be achieved, it leads to a large cost increase. A set of
cost estimates for the superconducting acceleration cavities and cryomodules are estimated
to be as low as 72% compared with the actual production cost of the European X-ray free
electron laser (EXFEL). It is necessary to reduce the mass production cost and verify the

system.
TCMB on Dec. 12,2017 23



Comments at TDR validation WG (on 2015)

1)risk in terms of cost AAME TD) A VIZHE 9 53RRE

(3) TOR D RFBYDHIREFELG>T. SMEANENENBEETERAZFOEEZFIETSHIHEE DD
AME (BBHA—D—ICHEDNRHEENB) EERET RETHD, F=. B A—D—DIoFRAZEL-HER
BT HATTUARFERNE ORI TELLIGE. RIRAOERT SHTNIBY. HEH
w» ]

Unlike the assumption of TDR estimate, consideration should be given to the cost increase
(in case the production is dispersed to several manufacturers) when each participating
country shares the production of components etc. in their respective countries (in-kind
contribution). In addition, If the maintenance for equipment procured from overseas
manufacturers can not be done in Japan, maintenance costs may increase, so it is necessary
to pay attention.

QORI TEE, BERAIOMBELSOLIAMEHICETIAELI O RILADIRE
IKDOBRAGEAVITSIHRICEITAFRDEEREDIAVKRE . HiLEK, REDRFEY
MNoRNTWSIER. BLUEENEEH DR YTEIRMEAN DR L ERDIRETH
=,

(CFS) Investigation on location conditions before construction, investigation on location
conditions including infrastructure such as inflow of environmental water into the tunnel,
investigation of risks of unforeseen circumstances in infrastructure construction are
necessary. Items (that are missing from the current estimate) should be listed and the

countermeasures against cost increase should be considered.
TCMB on Dec. 12,2017 24



Comments at TDR validation WG (on 2015)

1)risk in terms of cost AAME TD) A VIZHE 9 53RRE

S)ERHGHREAZTEETOILTE. TORMAICRLE-EBEEIRAMBELLGH>TLS, I
-G EFEMREEEZRET 556 TREETERMEZFOAMODERZT (BN OWEEED
ZLUAIEFHICEATOIAMDZLEHRENER) FICKY . EMOERANDELLG SO, ERICHER
AEEMNTDR TRESN-AHE (RAERIXINDLY/S) EEETLETNLHY . BEHNDBE,

In establishing an international framework, the administrative management cost becomes
necessary. Especially when setting up a new international research institution, we will hire
human resources such as engineers at research institutes (many overseas research institutes
hire a lot of human resources for the construction), etc. and additional expenses are
necessary. As a result, actual personnel expenses may exceed the personnel expenses (1/5 of

the total construction cost) estimated by TDR.
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Comments at TDR validation WG (on 2015)

2) Issues on technological feasibility i E TORE ATEEMHICRE T H5RE

(1)TDR TRENTF=. BEDEEEICE T AMRENEREE R TLEMINDIELDAHRTORETE
HOTHY., BRETHTEENDLGN, Ff- 8ERFICEVWTIXEECERELLICLSMEEL R UEHE
FEOEHFICLOIFANDEEDRENEBLLGLD T, BERABIZRENTLL, BERXFHAIRET
DEBHET, BIEREERTICERI LI (SBYDOREERHT) . BERHT O, A—
N—~DHRERMBERUVEEARFIOERDOM, BRICETARMBEEENEE,

The TDR design is based on the premise that the performance at the past achievement value
can be achieved even with the mass-production of the actual machine, and the design has
small margin. Also, at the time of transportation, performance degradation due to shock and
temperature change, occurrence of unexpected damage. more margin for the number of
production is desired.

In preparation period, stable production of target performance (including improvement of
yield), establishment of manufacturing technology, transfer of manufacturing technology to
manufacturers and securing of mass production structure, technology accumulation in Japan
are important.
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Comments at TDR validation WG (on 2015)

2)Issues on technological feasibility i@ THXRE ATEEMHICRE T SH5RE
(2)/MRELGV AT LTOERNEREENH O -ELTH RT—ILDELGLIRBE D AT LEEETT
SR ITHME, AIXAE TOREEENRETGDIEN D, ILCIZDEMN S MEEEEL TERSND
EXFEL DEB IR R RV EE SN -EEZ BT A RMMBGLEICET S RBLNEE,

Even if there is a technology accumulation in a small-scale system, uncertainty in terms of
technology and cost will be significant when considering a large-scale system with a different
scale. It is important to see the technical feasibility based on the progress and experience of
EXFEL (where the technology leading to ILC is adopted).
()EHESETHEROMAMORE RIS ORAHEOME . IR — LB EEE
HE EHOMATHRLTRALRE DAL K—F UM ERIET 215 OUREB B H T ORLI<D
WCTRBLERAICENDE, —fiRIC, BLGS#ETEEINBREEA LFT—DDERMIZHE
HLEITHBRCITRMYENTORENEMT 50, FEHIMREEZDETHEEIE. DRATLEL
THALETFHRDOESHGEICEAT ARMMRIENBE,

(Quality control) Cooperative quality-assurance among multiple bases should be considered.
Especially, it is necessary to obtain prospects about the establishment of performance
reproducing technology (same quality at multiple bases) by such as internationally unified
quality control. Generally, when assembling parts manufactured by different organizations
into one component, connection troubles increase. In the case where each country shares
parts production, consistency check for assembling as a system is necessary.
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Comments at TDR validation WG (on 2015)

2)Issues on technological feasibility i@ THXRE ATEEMHICRE T SH5RE
(A)BEDEEMHHEROCERGEDEEHVHIFOHE AL, RN T TR . BRI,
E—LFVTREFR.BGEFRLEENRZITOND, CNoDEREEERIZEL. FTEiD BEHEE
BRMEIE I HEHIC, BAEERICRITIRENGHRMARE - HREERMEDIERERET HAEMNDBE,
(4) From the viewpoint of securing the reliability of operation and maintaining the required
performance steadily, some equipments show insufficient performance demonstration, such
as beam dump, electron source, positron source etc. It is necessary to clarify the desired
target performance and to formulate a practical R & D schedule to achieve the target.
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