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KEK / IDT-WG2
Shin MICHIZONO (KEK)

⚫ ITN meeting after LCWS2024 (July 12, 8AM-10AM)

⚫ LC vision session at LCWS2024

⚫ Next IDT-WG2



ITN meeting just after LCWS 2024 (12th July)
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⚫ ITN meeting after LCWS2024 (12th July, 8AM-10AM (in JST), hybrid) 
- the second meeting (following the last ITN information meeting at CERN in October 2023)
Indico is ready and I will inform you by mailing list. (registration is necessary)
Preliminary program

Start End Talks Contents Speaker
8:00 8:05 Welcome Tetsuyuki Muramatsu
8:05 8:13 ITN general Shin MICHIZONO
8:13 8:21 SRF Asia WPP1-2 Kirk YAMAMOTO
8:21 8:29 SRF Europe WPP1-2 Enrico Cenni

8:29 8:37
Sources 
Undulator/Target

WPP6/7 Gudrid Moortgat-Pick

8:37 8:45 Sources e-Driven WPP8-11 Yoshinori Enomoto
8:45 8:53 Nanobeam  inj./ext. WPP14 Phil Burrows
8:53 9:01 Nanobeam ATF WPP-15 Angeles Faus-Golfe 
9:01 9:09 Nanobeam Dump WPP-17 Nobuhiro Terunuma
9:09 9:29 ITN organization Tatsuya NAKADA
9:29 10:00 Discussion



LC Vision session at LCWS2024
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Preliminary topics with 5 min. presentation
• Stages and physics goals from 91 GeV to 800-1000 GeV  
• ILC at CERN (250 GeV) vs. FCC-ee 
• ILC realization of full program 
• CLIC/C3 realization of full program as upgrade of ILC250 
• RELIC upgrade of ILC250 and physics need for higher luminosity 
• Realizations of the full program with plasma wakefield upgrade of ILC250 
• Community aspects & beyond-collider program 

Implications for exploring the 10 TeV parton energy scale 



ILC Baseline and  the Upgrades 
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Energy upgrades: 
• 500GeV (31.5 MV/m Q0=1 x 1010)

- 1TeV (45 MV/m Q0=2 x 1010, 300 MW) 

    - more SCRF, tunnel extension

*
Further energy upgrades can be realized by
- Nb3Sn cavity (>80MV/m)
- Nb Traveling Wave (TW) structures  
     (>70MV/m)
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Nb3Sn / multilayer cavity for the future upgrade

SRF cavity
• Bsh = practical limit for SRF

• Bssh-Nb :      210 mT
• Bssh-Nb3Sn :  430mT

Nb3Sn Potential in high-G future Nb3Sn progress at Fermilab.
S. Posen et al., SUST, 34, 02507 (2021)

x2
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>80 MV/m in future

Courtesy, S. Posen
Nb3Sn multilayer



A new concept for SRF proposed for ILC-3TeV and Helen: 
Traveling Wave (TW) SRF cavity, compared with Standing Wave 

 Red standing wave – High Peak Fields,

Green (acc.) and Blue (Return) Waves are Travelling Waves Lower peak fields,

Guide blue wave in a return wave-guide to avoid SW peak fields 

     – attached to both ends 

Courtesy: H. Padamsee et al., for ILC-3TeV
                   S. Belomestnykh et al., for HELEN

TW: proposed for ILC-3TeV, Helen

SW: TESLA cavity (ILC baseline)

Prototype TW structure  
under test
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>70 MV/m operation

https://doi.org/10.48550/arXiv.2209.01074

https://doi.org/10.48550/arXiv.2209.01074


Summary of future upgrade using SRF
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ECM[GeV] Gradient [MV/m] Length [km] #of cavities
Additional material 

cost [MILCU*1]
Technology ready

TDR 250 31.5 20.5 ~8,000 (~5,000 MILCU) ---

TDR 500 31.5 33.5 ~16,000 +3,000 MILCU ---

TDR 1,000 45 44.5 ~23,000 +3,000+7,100 MILCU In 10 years

Nb3Sn/multilayer or TW 500 63 20.5 ~8,000*2 ? In 20 years

NB3Sn/multilayer & TW 1,000 126*3 20.5 ~8,000*4 ? In >20 years

*1  based on the ILC TDR and referring the ILC unit as of 2012.
*2 Requires RF source upgrade (x2) + Cryogenic upgrade (~x2) 
*3 Surface discharge etc. can happen at such a high gradient operation 
*4 Requires RF source upgrade (x4) + Cryogenic upgrade (~x4)
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Next IDT-WG2 meeting : June 23, 2024 (4 weeks later)

(if nothing new, we will skip and move to summer vacation)
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