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IDT-WG2 organization ip
JLF

Bi-weekly Tuesday meeting: Sep.22, Oct. 6, 20,... Charges of Sub-groups ineminal egmentean
IDT WG2 B Discuss and coordinate the topics for
Shin Michizono (Chair) - technical preparation (remaining topics) at Pre-lab
Benno List (DEPUW) - preparation for mass production at Pre-lab
https: //age ndaAmea rcole Drg/categorv/256/ - possible schedule at Pre-lab
DR/BDS/DXBF weekly Tuesday - international sharing candidates of these activities
SRF ~Bi-weekly Tuesday Oct.13,27,.. W-Report to the IDT-WG2
Oct.13,27,...
Yasuchika Yamamoto KEK Toshiyuki Okugi KEK All membe rs belongto some sub-group(s).
N.url.a Fatal.an . CERN Karsrten Buesser DESY Bi-weekly Monday
Dimitri Delikaris CERN Philip Burrows U. Oxford Sources
Rongli Geng JLAB Angeles Faus-Golfe LAL Oct.12.26... Civil engineerin
- - - Kaoru Yokoya KEK g g
Hitoshi Hayano KEK Jenny List DESY Jim Clarke STFC .
Bob Laxdal Triumf Thomas Markiewicz SLAC P ——— Nobuhiroe Terunuma KEK
Matthias Liepe Cornell Brett Parker BNL = = John And.rew OsF)orne CERN
Peter Mclntosh STFC David L. Rubin Cornell . . Tomoyuki Sanuki U. Tohoku
— - Hitoshi Hayano  KEK
Olivier Napoly CEA Nikolay Solyak FANL . . .
- - Masao Kuriki U. Hiroshima

Sam Posen FNAL Luis Garcia Tabares CIEMAT .

- - Benno List DESY
Robert Rimmer JLAB Nobuhiro Terunuma KEK Gudrid Moorteat-
Marc C. Ross SLAC Glen White SLAC Pick € U. Hamburg
Akira Yamamoto KEK Kaoru Yokoya KEK

Note: Summer to Winter time transition will be

Hans Weise DESY specially considered at next sub-group meeting.

1pm (->2pm) UTC (6am US Pacific, 8am US Central, 2pm U.K., 3pm Geneva, 10pm (->11pm) Japan)
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Accelerator activities at ILC Pre-lab phase e

1L
Technical preparations /performance & cost R&D [shared across regions]
= SRF performance R&D, quality testing of a large number of cavities (~100), fabrication and shipping of cryomodules from North America and Europe (for

validating shipping)

= Positron source final design and verification
= Nanobeams (ATF3 and related): Interaction region: beam focus, control; and Damping ring: fast kicker, feedback
= Beam dump: system design, beam window, cooling water circulation
* Other technical developments considered performance critical

Technical preparation

Final technical design and documentation [central project office in Japan and possibly regional project offices ]

*  Engineering design and documentation, WBS

*  Cost confirmation/estimates, tender and purchase preparation, transport planning, mass-production planning and QA plans, schedule follow up and
construction schedule preparation

» Site planning including environmental studies, CE, safety and infrastructure (see below for details) Engineering Design Report (E DR]

* Review office

*  Resource follow up and planning (including human resources)

Preparation and planning of deliverables [distributed across regions, liaising with the central project office and/or its
satellites]
*  Prototyping and qualification in local industries and laboratories, from SRF production lines to individual WBS items
. I;:Jcal nj\frastructure devel9pment |nclud|.ng preparation f.or '.che construction phase (including Hub.Lab) Planning — preparation S s
. inancial follow up, planning and strategies for these activities
Civil engineering, local infrastructure and site [host country assisted by selected partners]
* Engineering design including cost confirmation/estimate
*  Environmental impact assessment and land access
. * Specification update of the underground areas including the experimental hall
* Specification update for the surface building for technical scientific and administrative needs

Civil engineering

4th IDT-WG2 meeting (Shin MICHIZONOQ) 3
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Assumed Pre-lab timeline e
Ho

For Engineering design i ek
15t year: Work on TDR-based cost-estimate confirmation, started by an international team centered on the Pre-lab.
2"d year: Complete the cost-estimate confirmation, and an internal review in the latter half of the 2nd year.

The review also reports on the progress of technical issues during the preparation period.
34 year: Conduct an external review and completed scrutiny of costs and risks.

Complete the draft of Engineering Design Report (EDR).
4t year: Publish EDR (in first half yr), report progress on technical issues,and prepare each large bid.

For technical preparation (example of SCRF and positron)
1°t year: Extend SCRF cost reduction R&D, Start a pre-series SCRF cavities production preparing for industrialization

Continue positron survey
2"d year: Complete SCRF cost-reduction R&D, and extend the work to assemble the cavities with cryomodule (CM),

Select positron scheme
34 year: Demonstrate “Global CM transfer, aiming at HPG legal-process, shipment, and SRF QA test after transport

Mature Lab. planning and preparation
Prototyping of critical items (such as positron target)
4™ year: Evaluate CM performance based on CM shipment, and prepare for Hub Lab. functioning

rogress prototyping of critical items (such as positron target)
\ 4th IDT-WG2 meeting (Shin MICHIZONO) ‘
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IDT

Goals of Sub-WGs

* Develop R&D plan for budget request to MEXT

* Timeline:
* Feb 2021: Submit plan
* Aug 2021: Budget decision

* Apr 2022: Start of Japanese FY
-> Pre-lab funding available

Main discussion items based on
“Recommendations on ILC Project Implementation”

SRF

@ Cavity and cryomodule production
@100 cavities produced in preparation for mass production
@ 1% of full production
@ Japan: 50 cavities, other regions/countries: 50 cavities
@By new cost-effective production method
@ Plug-compatibility re-confirmed/re-established
@ To be checked RF performance/success yield
@ High pressure gas regulation in Japan (cavity/cryomodule production)
@ Coupler/tuner improved/produced/assembled/tested
@ Cryomodule production/test
@ Cryomodule transport (“Global Cryomodule transfer”)
@ Shipment/transport incl. inspection
@ RF performance rechecked after transport

I

v

e—Driven scheme

Subcomponent. Study ltem (WP) DT period Preparation period (4 years) Tunnel
Effort Human ressurce cost possible period
(MJPY)  |partners
Electron driver none Engineering design
[Targst Target stress calcuation |FEM caloulation FEM calcul
Vacuum seal Gonfirm the longterm seal performance, |nane S O u rC e S
prototype
Target module Conceptual design Engineering design, Protatyping.
Operation
Capture device (FC) |Flux conductor including the radiation design Omert 3
Power source Dosign dasi KEKE 2
Transmissin line Design design KEKB 1
system protatyping none Prototyping and aperation KEKB, Omori 100]J-tab
Capture linac L-band APS cavity Engineering design Prototyping 20
Transiant Beamloading and its campensation | Construct the mods! none O[CERN, J-Lab
Power unit prototype Engineering design Prototyping Omori 100]
fast position monitor (separate e+ and e~} rely on KEKB Prototyping Hayano 4]
Booster lnac [band TW accelerator onceptual design Engineering design ES 1[0-sb
S-band TW accelerator Conceptual desien i dasien KEKB 1]u-tab
Shield CFS design d Hayano, Kuriki, Omori 2 [
Maintanance system Conceptual Design, Estimate Radiation Engineering design Miyamoto, Sanami, Kuriki 2
enviranment
[Grade [Technizal Freparation s [FTE] |budgel [kUSS][condiate collaoration [Fresentes
Camping Ring A [Festicker
»
B JFastion instabiliy Gamping e fost B D S/D /D R
8 ation by simulation u I I l p
8 |Electron Cloud [Evatustion by simulation
8 (1) _|Parmanent Magnst vstem design
B 71 _|Injsction kicker for e-driven P-saurce m design
RF systen [Prototype test WL N7A Wik 1
Wiggler Magnet [Protatype test NA M/A A 1A
|ECERG] A |ates |Lona-ferm stabilty test ATF [ATF3) collobostion_|Andeles Faus-Golfo
5 inclute the ani-salenaid et Farker
Final doublet (inel.
8 Parker
B0 ity chika Temamalo
|nti-zolenoid congiders hin FD package Karsten Buasser
Anti-CID considered as detecior matter Karsten Buessar
Beam Dump A [17MW main dume Nobuhiro Tar
A
i
AT [Rebustness test of window
8 |30k ohaton dume [Srstem design Hobuhire Terunu
A Technical preparation, which is recommended by KEK ILC internation
e 8 Technical preparation, which is necessary towrite EDR
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Furope Regional Report:
SRF technology developments
relevant to the ILC

Olivier Napoly
CEA

Olivier Napoly’s excellent overview at AWLC 2020:
https://agenda.linearcollider.org/event/8622/contributions/46392/
Please have a look

20 October 2020



https://agenda.linearcollider.org/event/8622/contributions/46392/

DT European has strong broad a SRF technology base "'{_'"

IFMIF CRYOMODULE, UNDER ASSEMBLY AT ROKKASHO p

e e I Please refer
to full talk
for details

lead
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The SRF Community goes Continuous Wave
il 5 DESY SRF R&D strongly supports a further developed TESLA technology

Solenoid
package
20 October 2020

Continuous wave mode is THE final goal of all superconducting accelerators
If affordable (cryogenic wise), keep RF on for ever... and offer the users of your facility highest
flexibility regarding beam time structure

®)Cus Double-Spoke
OK for CM integration

e R

The European XFEL R&D efforts aim for technology
development

The DESY A F 1 and Development (ARD) : :

program clearly advertises more fundamental questions ; f o
related to SRF CW performance

& g

i s DESY activities include several generations of

2ol ettt BLSEIRR ctioped touppeaiem -+ SRF gun development / CW injectors SRF guR [ototiies
vestical crysotat g + CW linac design: Niobium material / cavities / RF
p power couplers / module design & operation

- __Assembly of 1+ accelerator module per year

SRF Cryomodule Activities — PIP-ll High Beta

FREIA Laboratory .L”",LJRFII\Q e e
Cryomodule (2019 - 25)

iemilt type accelerator modules

Facility for Research Instrumentation and Accelerator Development
Funded by KAWS,
Government, Uppsala Univ.

Istituto Nazionale
di Fisica Nucleare

Cryomodule (CM) PIP-Il

Operating Temperature (K) 2

Number of Cavities 6
M | |a no Energy Gain (MeV) ~110
Dynamic Load (W) 130
A Static Load (W) 32
= CM Length (m) 0.8
L
K Science and Number of Cryomodules 3 L
ooy
Feciies Sounei
020
@
7 TITIOIZUZU 1




IDT SRF Work / Competence Matrices ie

ESS LINAC Work Matrix PIP-II LINAC Work Matrix / EU °

@ EU  Germany France ttaly Poland ~ Spain  Sweden UK

. . . France Haly  Poland
ESS-lund  DESY CEA CNRS Elettra INFN  IF-PAN ESS-Bilbao Uppsala  STFC Fermilab is leading and 0
hosting the project, for S B B e Bes
Linac Components. 0s! /g project, Linac Components <L)
LBNF/DUNE.
= RF systems v v v = Cryogenics v
R R v Four DAE (India) labs are Crvomodules v v
Cryomodules v v major contributors for SRF cavities v v v
iti <7 v v v cavities, couplers, Powers Couplers p »
SRF cavities cryomodules, RF amplifiers, requency Taners P W
Powers Couplers v | v etc. Cold vacuum v v
Frequency Tuners v | v Viodle Assembly v v
Cold vacuum v v | v Legend: TestInfrastructures
Module Assembly v | v v Prototypes RF cavites/ couplers v v
Test Infrastructures - -
e R 2 2 v Contribution from each lab. (case of E-JADE)
RF cryomodules v v | v v v I_Kirk will make template table after discussion with Michizono-san and Akira Yamamoto-sensei. Please wait a minute! I_
AW 4 e — = o Hemto I * SREF sub-groups need to make
v . - . -
similar table for each region (Asia,
HL-LHC-Crab/EU Work Matrix O exztzer ey A [ees s ,
- e R, s R e e : + Addition to these items, some new
: R S o e e e Can i N AT contents need to be added to the
: i ER e table.
o ".9\.. 9 Q HmE : 2 2017 fonger) * CM transportation, automation. etc
o
0 : P . [l Il I wree || e And, budget, human resources. ..
—— - Positran source | Targetry simulation through undulator driven approach o | 201719
ﬁ —— [TERT T S cd T o]

Table 1:  Current common studies between European institutions and Japan relevant for : :
e o P [ KEK starts development of automation technique ]

RFD cryomodules (5) Solid State RF Systems (20)
Cavities + processing + helium vessels by . High power solid state amplifiers by
Research Instruments (DE) under CERN Bare cavities by Zanon (IT) under US-AUP g\p B i collaboration = B s .
7 ra

Cold magnetic shields: UK i i Cryomodules Z

gt Processing + cold magnetic shield + First step, one amplifier prototype for - SCRF Covitios T 7 7 -
HOM couplers + antennas: MEPHI-Russia &  helium vessel + HOM couplers + antennas qualification of SSPA technology 4 - Power Couplers 7
CERN + cold tests by US-AUP HOM couplers -

7 ca Frequency Tuners

4 CM: UK (STFC) & 1 CM: CERN, with some 5 CM by TRIUMF-Canada with some il Fa ra ra e : z Z
components by CERN components by CERN 5‘:\' ':;:;dm R?v,':ﬁ TCavites] 7 7
Al cavities & CM cold validation tests at CERN = EE = = = = =

CM cold validation tests at CERN

(and a few at Uppsala-Sweden)

Table 2: Responsibility matrix for cryomodule production and testing for the European XFE Table 3: Responsibility matrix for the cryomodule production and testing for the ESS.

; of SRF subgroup in IDT/WG2 21

13/0c 0 2nd mee

8 11/13/2020 Benno List



IDT

WG2 Plans for Prelab Phase and Summary "l'::

SRF subgroup plan for R&D during Prelab phase
Produce ~100 cavities: 50% Japan, 50% abroad -> 25 cavities in Europe?
Produce ~2 cryo modules per region, verify transport
Resolve high pressure regulation issues

BDS/Dump/DR subgroup:

Finalize Dump design(s)

ATF3 project
Sources subgroup: Prepare for a concept downselect in 2022

Aim: Fund prelab with ~200M€ over 4 years (2022-25), 2/3 Japan, 1/3 Foreign
-> naive scaling: 200M€ * 1/3 * /2 over 4 years => ~8M€/year from Europe

AWLC discussions indicate interest by DOE and U.S. and Canadian labs

Accelerator design will be finalized during years 1-2 (2022/23):
cavity fabrication recipe, positron source concept etc

Strong European Participation in IDT WG2 and its subgroups
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