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Quantity Symbol Unit Initial £ Upgrade 7 pole Upgrades

Centre of mass energy NG GeV 250 250 91.2 500 250 1000
Luminosity £ 10Memi~%s™* 1.35 2.7 0.21/0.41 1.8/3.6 5.4 5.1
Polarization for e~ /e™ £ Py % 80(30) 80(30) 80(30) 80(30) 80(30) §80(20)
Repetition frequency Jrep Hz 5 5 3.7 5 10 4
Bunches per pulse TNitisch 1 1312 2625 1312/2625 J1312/262 2625 2450
Bunch population Ne 1™ 2 2 2 2 2 1.74
Linac bunch interval Aty ns 554 366 554/366 554 /366 366 366
Beam current in pulse Tiiitse mA 5.8 8.8 5.8/8.8 5.8/8.8 8.8 7.6
Beam pulse duration o s 27 961 727/961 727/961 961 897
Average beam power Pove MW 5.3 10.5 1.42/2.84* | 10.5/21 21 27.2
RMS bunch length o mm 0.3 0.3 0.41 0.3 0.3 0.225
Norm. hor. emitt. at IP Yéx pam 5 5 5 5 5 5
Norm. vert. emitt. at IP ey nm 35 35 35 35 35 30
RMS hor. beam size at IP s nm 516 516 1120 474 516 335
RMS vert. beam size at IP oy nm 0 (i 14.6 5.9 i 2.7
Luminosity in top 1% Loo1/L 73% 73% 99 % 58.3% 3% M4.5%
Beamstrahlung energy loss OBs 2.6% 2.6% 0.16 % 4.5% 26% M0.5%
Site AC power Pite MW 111 138 94/115 173/215 198 300
Site length Lsita km 20.5 20.5 20.5 31 31 40

Table 4.1: Summary table of the ILC accelerator parameters in the initial 250 GeV staged configuration and possible upgrades.
A 500 GeV machine could also be operated at 250 GeV with 10 Hz repetition rate, bringing the maximum luminosity to
5.4 - 103 cm—2s~1 [26]. *): For operation at the Z-pole additional beam power of 1.94/3.88 MW is necessary for positron
production.
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ILC Advisory Panel Results

ilp
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1. The panel recognizes the academic significance of particle physics and the importance of the research activities, including
that of a Higgs factory, and understands the value of international collaborative research. However, the panel found that it is still
premature to proceed into the ILC Pre-lab phase, which is coupled with an expression of interest to host the ILC by Japan as
desired by the research community proposing the project.

2. Given the increasing strain in the financial situation of the related countries, the panel recommends the ILC proponents to
reflect upon this fact and to reevaluate the plan. They should reexamine the approach towards a Higgs factory in a global
manner taking into account the progress in the various studies such as the Future Circular Collider (FCC) and ILC.

3. The panel recommends that the development work in the key technological issues for the next-generation accelerator should
be carried out by further strengthening the international collaboration among institutes and laboratories, shelving the question of
hosting the ILC.

4. For realizing a very large project such as the ILC, cultivating a framework where the related countries can exchange
information on their situations and discuss required steps would be important.

5. The panel recommends that the research community should continue efforts to expand the broad support from various
stakeholders in Japan and abroad by building up trust and mutual understanding through bi-directional communication with the
people concerned.

In light of the panel's findings, KEK will make an effort to reexamine the path for realizing the ILC as a Higgs factory, taking into
account the progress in various fronts including the FCC feasibility study. In this process, the interaction with the domestic and
international research community as well as the opportunities in the exchange of information through ICFA will be crucial. Also,
in collaboration with the IDT, KEK will propose a framework to ICFA to address some of the pressing accelerator R&D issues for
the Pre-lab, where joint developments will be done by the participating laboratories on the selected subjects. KEK and the
Japanese ILC community is committed to further advance important technological and engineering development in the
accelerator area and to continue the effort for the realization of the ILC.

https://newsline.linearcollider.org/2022/03/22/from-kek-next-step-toward-the-ilc-
realization-mext-expert-panel-publishes-recommendations/

AROUND THE WORLD

From KEK: Next step toward the ILC realization: MEXT expert
panel publishes recommendations

22 March 2022
Issued originally on 25 February

KEK has been working on the realization of the Intemational Linear Collider (ILC) in Japan, together with ILC-Japan, a
community organization under the Japan Association of High Energy Physicists (JAHEP), the ILC International Development
Team (IDT) established by the International Committee for Future Accelerator (ICFA), and other supporting organizations around
the world. In June 2021, IDT published the “Proposal for the ILC Preparatory Laboratory (Pre-lab),” which proposes an outline of
the ¢ ional anim ion model, work plan and required resources for the preparatory phase of the ILC.
At the same time, KEK and JAHEP submitted a report to the Ministry of Education, Culture, Sports, Science and Technology
(MEXT) that summarizes progress on ILC activities over the past three years. In response to these developments, MEXT
organized an expert panel in July 2021 for discussions to evaluate the progress of the ILC activities. On 14 February, the panel
issued their recommendations, pointing out following five main paints:

1. The panel recognizes the academic significance of particle physics and the importance of the research activities, including
that of a Higgs factory, and understands the value of international collaborative research. However, the panel found that it is still
premature to proceed into the ILC Pre-lab phase, which is coupled with an expression of interest to host the ILC by Japan as
desired by the research community proposing the project.

2. Given the increasing strain in the financial situation of the related countries, the panel recommends the ILC proponents to
reflect upon this fact and to reevaluate the plan. They should reexamine the approach towards a Higgs factory in a global
manner taking into account the progress in the various studies such as the Future Circular Collider (FCC) and ILC.

3. The panel recommends that the development work in the key technological issues for the next-generation accelerator should
be carried out by further strengthening the international collaboration among institutes and laboratories, shelving the question of
hosting the ILC.

4. For realizing a very large project such as the ILC, cullivating a framework where the related countries can exchange
information on their situations and discuss required steps would be important

5. The panel recommends that the research community should continue efforts to expand the broad support from various
stakeholders in Japan and abroad by building up trust and mutual understanding through bi-directional communication with the
people concerned.

In light of the panel's findings, KEK will make an effort to reexamine the path for realizing the ILC as a Higgs factory, taking into
account the progress in various fronts including the FCC feasibility study. In this process, the interaction with the domestic and
international research community as well as the opportunities in the exchange of information through ICFA will be crucial. Also,
in collaboration with the IDT, KEK will propose a framewark to ICFA to address some of the pressing accelerator R&D issues for
the Pre-lab, where joint developments will be done by the participating laboratories on the selected subjects. KEK and the
Japanese ILC community is committed to further advance important technological and engineering development in the
accelerator area and to continue the effort for the realization of the ILC.

Furthermore, KEK, in collaboration with ILC-Japan, will establish a new organization that will centrally manage ILC
communications activities. The new organization will strengthen activities to communicate the significance of the ILC to all
parties involved, such as the general public, academia, or industry, focusing on communicating the importance to build an
international laboratory for basic science, which will contribute greatly to the development of a new generation of scientists and
advancement of knowledge, science and technology.

KEK endeavors to promote these activities for the realization of the ILC in the future, maintaining a relationship of trust with
related organizations.
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ILC Expert Panel — ILC Newsline
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ILC expert panel review: hosting is not the problem, says Shaji
Asai

| 22 March 2022

ol A

WHERE NEXT?

Designed by Frespik

Many in the high energy physics community might know that Japar's ILC Advisary Panal which examinas the ILC projact for the
Japanese Minisiry of Education, Culture, Sparts, Scisnce and Technalogy (MEXT), released its recommendation an 14 Fabruary
Fillowing that, KEK iseuad a statemant about whal steps they will take in responsa 10 the recommeandation

| would like to paint et that the Japanasa language & rather ambiguous. ane vareus contexts are sald only batwoan tha lir
hear that many of you thought it was bad news when you read the English ranslalicn of the text. Here, | would liks to clarify
meaning of the recommendation. It was not “tofally negative”, rather, it makes the project move one stap ahead.

s sues that eaused s this in the “shelving the question of hosting the
nstated in KEK's statornent). Some intarprated this statement to mean that Japan is no langer
IL(‘ but that & rot the casa. It does nol mean that Japan has given upwanting to hest tha ILC

The Froposal for the ILC Preparatory Laboratory {Freab) was published by the ILC Infernational Development Team (IDT) in
August 2021, and It was submitted to Japan's Ministry of Educaticn, Cultwe, Sports, Science and Te,dmclcnif (MEXT). It stated

ostad in hosting tha

The Progosal for the ILC Preparalory Laboratory (Pre-lab) was publshed by the ILC International Davelopment Team (IDT)in
August 2021, ard i was submithed $o Jagan's Ministry of Education, Culture, Sparts, Scance and Technokgy
*Some indication that tha Japanese gavemment is moving fowarts exprassing iis intarast in hosting the ILC in Japan as an
ssrnational projact wil be necessany”. What IDT asked for was “some indication”. ot an offical statsmank to host the ILG or an
intarest o do so. Yt it is a very delicate and difficult issue for Japan 1o eddress. Actually. inis hes become an abstacle for the fair
sscussion on the tarmational coet sharing Lo start, 3 ehickan-and-opg proslom, In orar for tha discussion en ineniations cost-
o bagin affactivaly, i | bo prapars an anvironmant whena aach pariner can be on an equal footing. For this reason,
aside the site ssue for now, o mave tha discussion on cost-sharing forward, remeving the constra
condition. This ts sciuslly 2 posiiive move

It fruiy i5 erUcial 1o mova tha discussion on coet sharing forward for tha raslisation of the ILC. In the racommendations, the axper
panel pointad out that tha owtioak on Euch discussion stays uncartain. and it is important 1o fagtar an environmant whera
government officials fram each country can discuss this subject frankly and constructively. Since 2019, several rounds of

seussions heve been held, but they dd not produce the anlicipated resuts, as pomted cut in the recommendations. | belleve the
reason for this is e lack of an envionmant which enabies discussions amang govemments, in acdition to the chicken-and-aog
probiam mantioned above. Neadless to say, the ILC is an anormous projact which will have a very large I'm afraid that tha
discussion of coet sharing of this magnituda cannat procead urlese 3 considarabla reiationship of mutual trust has baen establishad
tho ge 5

The other part that lead 1o misunderstanding is the siatement “taking into account the progress in the vanious siudies such as the
Fulure Cheular Colider (FCE) and 1L, Some inferpoet Bis ne & the recommendation 1 choose between the ILC and the FCC. It
is NOT. There is a clear understanding of the ing difference between the two projects. As | mentioned above, a considerable

5 of mutial frust among the gevemments js needed 1o be estabished to move he discussion o eostsharing terwared, To
that and, # is important for the govemments to discuss how to advance various lare-scals projects globally. In order for the
@overnments 1o move such discussions forward, we, the researchers ourselves, need 10 reexaming the mediume 10 long-term plans.
rOl Tuture: global particle physics projects, and breaden the understanding on the img 2 of bulkding the ILC in that ghobal
conte,

1)

e will take e initialive in theae ind al discussions s ancther impartant point. Since the 10T ks an argarisation whose
mission is 10 realise the Pre-ab for the ILG o be established in Japan, the Pre-iab proposal stipuiated that Japan should take the
live, W il hops ko roalise the ILC in Japn, 50 il possibla, we would fe Jagan 1o tako e iniliative, Whil wo researchens
can dois v creale an envirsnment that makes it easier for Japan o take the initiative. How do wa realise fruiful cost shari
regtiations? This k& not an lssue just for Japan, and | would like o see researchers from relevant countries bulld relationships with
their awn governmends. ' b al ressarchens araund the word will work with their cwa funding agency

Irs unfortunate that wa coukin't move on o the Pre-iab right away. On tha other hand, | wauid lika ts amphagise that ma panel
underetands the need for prototype davalopment and engineenng demanstratian. We balieve that the ILC is mature in technology

and i raaxdy S0 owe [0 1 Pro-tab phiase. 1 order 1o prove (hal the ILC is a feasible prejoct reafsad by infemational collaborafion,
mportant io show the actial components. The recommendaion suggested moving high-priorty parts of the work packages
farward, Gna the budgst far this activity is approved, we can gain credibdity that we can buik the actual compenents, prove that
the tachnalagy is mature, and the sciantists from around tha world can work toather. And those efforis should be camied out by
intarmational cooperation, with each govemment bearing cos! and responsitiity. By Going 0. we can demenstrale that it is possible
It athe ILC

Here, | would like to remind you once again that the ILC is an snarmees project. Regarding this recommendation, it s easy o ract
by saying “ILC i dead or criticiaing “Jepan & nat intereated. However, 1N (8 nol a projeet hat can be talked sbout in such a
simpia manner, You need o doubla down. In the *naw nomal” with the COVID-19 pandamic, the research environmant and tha
sation of national finance are changing dramatically. Thare is no doub that tha staturs of
fundamental science & weakar than in the sacard half of tha teentieth cantury bacausa of the divarsity of sciensfic research. | slsa
think there has been an i
it it nacassary for stakaholda

ILC | JAPAN

Shaji Asai (Univarsity of Tokyo) is the Spokesperson of ILC-Japan

https://newsline.linearcollider.org/2022/03/22/ilc-expert-panel-review-hosting-is-not-the-problem-says-shoji-asai/
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Prioritizing the essential and time-consuming work packages
-How much we need for these “essential” WPs? (“full” or “partial” WP?)
-Time schedule of these WPs

Actual cavity /CM manufacturing

example: not 40 cav. /region but ~20 cav./region (in WP1)

:Ir Each group’s (SRF, DR/BDS/Dump, Sources) steering
panel discuss the prioritization.

SRF
~41MILCU
285 FTE-yr
WP-1
Cavity production

WpP-2
Cryomodule assembly

WP-3
Coi

= ]

e— source
~25MILCU, 6 FTE-yr
WP-4
Electron source

e+ source
~BMILCU, 15FTE-yr
Undiylater sehemee

[

SR~ T
I |
m Rotatuwrfg_ target |
-I Magnetlc Focusmg ]
h L | _— L | L | J
e-Driven scheme
WP-8
=== Rotating target

= Magnetic focusing

WP-10
Capture cavity

o]

WP-
_I Target replacement

S. Michizono, IDT WG2 Meeting 25.1.2022

ILC Pre—lab
DR BDS Dump
~25MILCU, 30FTE-yr || ~2MILCU, 16FTE ~3MILCU, 12FTE-yr
WP-12  we-is
= System design Fingl focus Main duimp
N [ —— For detail,
. Collettve offect 3 Findl dowblet Photon tomp | http://doi.org/10.5281/ zenodo.4742018
WP-14 -0
= Injection/extraction
—a v e v
**ETE  **FTE  **FTE **FTE
WP b **Ms **MS ##MS **MS
**ETE  **FTE  **FTE **FTE
**ETE  **FTE  **FTE **FTE
WP d **Ms **M$ ##Ms **MS
**XFTE  **FTE **FTE  **FTE
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Report: Time-Critical WPs

ILC Prelab will not start immediately
Assume 2 year period before PreLab

Prioritize work, reduce costs to minimum
and keep current activities running

Aim for MoUs between partner institutes to
fund activities

-> |dentify “time critical WPs” and formulate

R&D plan

Pre-lab proposal

Time-critical WPs

P1 P2 P3
Pre-lab ~4 years

Y1 Y2 Y3/P1?

~4 years

Pre-lab 3~4 years

Figure 2: Assumed schedule of the time-critical WPs

Construction ~10 year

Construction ~10 year

3/23/2022

Time-critical WPs for the ILC construction

IDT-WG2
(Ver.4,2022-March-22)

The MEXT ILC advisory panel recommends that the development work in the key technological issues for
the next-generation accelerator should be carried out by further strengthening the international collaboration
among institutes and laboratories, shelving the question of hosting the ILC. This document is a re-organized
summary of the time-consuming work packages for ILC construction.

The previous “Technical Preparation and Work Packages (WPs) during ILC Pre-lab” (TPD)! summarized
the accelerator work necessary for producing the final engineering design and documentation during the ILC
Pre-lab’ phase. A total of 18 WPs (3 SRF, 8 Sources, 7 DR/BDS/Dumps) were proposed as illustrated in Figure
1.

ILC Pre-Lab
[

Sources
MLESRF Electron source DR

we1
Cavity produstion

w2
Cryomodule assembly

wes
Rotating target

wea
[~ Magnetic focusing

we10
Capture canity

Mo.4742018
2 Proposal for the faratory Laboratory (Pre-lab), https://doi.org/10.5281/zenodo. 4884744
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SRF Work Packages

i

« WP 1’ Cavities:

* Reduce # of produced cavities:
40/region -> 8/region

* Focus on R&D (demonstrate 35MV/m) and
industrial readiness

* R&D cavities (no helium tank), not for CM
installation

+ WP 2’ Cryomodules:

* No cryomodule prototypes anymore

* Finalize cryomodule engineering design
WP 3’ Crab cavities:

* Downselect 2 designs

* Produce and test prototypes

v

enafona developmen feam

Time-critical WPs in this domain:

WPs-1 to -3 in TPD are dedicated to SRF ML and BDS-Crab cavity. As for Time-critical WPs, these WPs
(named WP-prime 1, 2, 3) will be a preliminary and scaled-down version of the TPD content. It is assumed that
the Time-critical WPs will be implemented in international cooperation with budget sharing. The brief overview

is as follows.
®  WP-prime |
® Fundamental research using 1-cell cavity to prepare for 9-cell cavity production
®  High pressure gas safety regulation
e P of sup ducting materials (Nb, NbTi) as in-kind contribution by Japan
®  9-cell cavity production by common vendors as global effort
®  9-cell cavity production as domestic contract

® WP-prime 2
®  Finalization of CM drawing including ancillaries like tuner, coupler, SC magnet
® High pressure gas safety regulation

®  WP-prime 3

® of sup ducting materials (Nb, NbTi) as in-
® Prototype crab cavity production
L]
L]

ntributian by Japai

Harmonized test with two crab cavities
Final down selection
® Engineering design of prototype CM
In WP-prime 1, eight 9-cell cavities will be prod region, for a total of 24
cavities in three regions, with satisfying high regulation in Japan to install into

cryomodules (CMs) produced in the Pg 11l start in Y3). The process will be

PR

to establish common specificatig with p vendors
will be implemented individual
for the ILC SRF cavity productio; S ed that all materials (Nb sheets/discs, NbTi flanges and so

on) may be supplied as in-kind cont

process is considered as a model case or practice

3/23/2022 Benno List



Sources, BDS and Dumps

i

Sources

» WP4’ Electron source
Design work in y1-2, prototype in y3-4
* Undulator driven source:
considered mature

+ WP7’ prio A: plasma lens prototype

 Electron driven source:
Continue design in y1-2, prototyping y3-4

+ WP 8’ rotating target

+ WP 9’ matching device

* WP 10’ capture cavity and linac
+ WP 11’ target maintenance:

design and prototyping of critical components in
years 1-2

v

inerifionaldevelopment feam

Damping Rings
WP 12" Damping Ring

Continue optics studies, magnet design deferred
* WP 13 Collective effects: no priority items

* WP 14’ kickers: study power supplies (B+)

Beam Delivery System BDS

« WP 15’ BDS system design
Continue design work and tests at ATF, concerning
wakefields, high-order aberrations and beam tuning

* WP16’ Final doublet
Produce and test QDO prototype

Beam Dumps

« WP 17" Main dump:
Continue design, concentrate on high-risk items
(water vortex flow, window)

« WP 18 Photon dump: no priority items

3/23/2022
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Assumption:Some essential (and time-consuming) WPs starts by international collaboration.
We assume here that Pre-lab will start ~2years later. (but total pre-lab period can be squeezed since the time-consuming WPs
started in advance (except civil engineering survey).)

PL P2 P3 P4 c1 C2 C3 C4 C5 C6--
Previous Pre-lab ~4 years Construction ~10 year
Y1 Y2 Y3/P1? Y4/P2? C1 C2 C3 C4 C5 C6-
Now High Priority WPs ~4 years
Pre-lab 3~4 years Construction ~10 year

Time-critical WPs

ML&SRF

Total ~13M$ 110FTE-yr. (In Pre-lab proposal, total ~60M$,360 FTE-yr.)

ain linac DR BDS
Superconducting RF) s (Domplinrviog) | (Betwn Delivety Systen) P The pre-lab proposal only included a four-year total, but the annual
WP-prime 1 WP-prime 4 WP-prime 12 WP-prime 15 | " %
Cavity production I —| Fleitor oo | System design | Final focus plan is also summarized here.
1" Unduator postron scheme | Wrprime 16 Although the number of WPs has not been significantly reduced, we
Sovemens ek L " Finel dowblet 3 carefully selected the contents to be implemented and work on them.
= :
! wrpimes | (| Global material cost (M$ Global human resources (FTE-yr
] s i Y2 Y3 YA osum YL Y2 Y3 YA sum
e | I —
] k
T Roughly 1/5 material and 1/3 person power
e BT compared to original plan,
| —SRFinfra__| -
| ~ar=ee plus costs for infrastructure (STF and ATF)
|
. ; | total |

I explained these WPs at IDT-EB last week. EB members suggested to include “dump” into the
time-critical WPs since this is the hot topics at MEXT ILC advisory panel.

S. Michizono, IDT WG2 Meeting 22.3.2022
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