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BACKGROUND

TBA: TeV-scale linear collider (AFLC)

- High power generation and high gradient acceleration

- High efficiency acceleration

- Staging

W. Gai, et al, JPP 78, 339-345 (2012)

Key technologies and challenges: 
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TBA: TeV-scale linear collider (AFLC)

C. Jing, et al, NIMA 898, 72 (2018)

- High power generation and high gradient acceleration

M. Peng, et al, in preparation

- High efficiency acceleration     
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BACKGROUND

CWA: XFEL

A. Zholents, et al, Proceedings of IPAC2018

- High charge drive beam shaping

- High frequency corrugated waveguide structure

- Beam break-up control

- SC undulators

Key technologies and challenges: 



BACKGROUND

CWA: XFEL

A. Zholents, et al, Proceedings of IPAC2018

- High frequency corrugated waveguide

- High charge drive beam shaping

W. Tan, et al., arXiv 2101.07414 (2021)G. Ha, et al, PRAB 23, 072803 (2020)

- Beam break-up control

TDC shaping Laser shaping

Courtesy of A. Zholents



ARGONNE WAKEFIELD ACCELERATOR 
FACILITY (AWA)

- Two independence beamlines 

70 MeV drive beam, 15 MeV main beam

- World’s highest charge drive beam 

100 nC single bunch, 600 nC bunch train

- Beam shaping

World’s only operating EEX/DEEX, CSR-free shaping methods in development 

- Flexible beamline configuration

Multiple testing zones available

Main beam

Max 14.5 m x 1.5 m testing area for TBA

Drive beam



TBA: 500 MeV demonstrator

PROPOSED DEMONSTRATORS (NEAR-TERM)

70 MeV drive beam

2 x 8-bunch trains, 40 nC/bunch

Decelerated to ~20 MeV15 MeV main beam

Low charge single bunch

Accelerated to ~500 MeV

- Drive beam distribution - Stage acceleration



- Dielectric loaded structure

- Dielectric disk structure

TBA: 500 MeV demonstrator

PROPOSED DEMONSTRATORS (NEAR-TERM)
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- Other candidates under investigation

- 40 nC drive beam: 𝜺𝒏 = 𝟖𝟎 𝛍𝐦

- 0.1-3 nC main beam: 𝜺𝒏 = 𝟏𝟎 𝛍𝐦



PROPOSED DEMONSTRATORS (NEAR-TERM)

CWA: Energy doubler

Courtesy of A. Zholents



TBA

PROPOSED DEMONSTRATORS (MID-TERM)

- 3 GeV multi-bunch demonstrator

4 stages, 6 PETS/stage

24 accelerating structure

13 GHz main beam with multi-bunch train generated from X-band gun

- 3 GeV high-efficiency module (fully functional module for AFLC)

Main beam shaping

Beam loading compensation

High efficiency klystrons

CWA

- Explore CWA concepts for future TeV-scale collider



Milestone report

Key component

Integral Demonstrator

2020-2025 2025-2030 2030-2035

500 MeV demonstrator

Main beam shaping R&D

Advanced structure R&D

High charge drive beam R&D

3 GeV multi-bunch 

demonstrator

High efficiency klystron (Synergy efforts from CLIC/SLAC)

3 GeV high-efficiency module

AFLC CDR

CWA energy doubler

High charge drive beam shaping R&D

XFEL CDR

Roadmap of beyond 3 TeV collider and other near-term applications

AWA facility upgrade
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SUMMARY

- Solid progress has been made on key technologies in TBA and CWA

- Near-term demonstrators in the AWA facility are proposed to test integrated technologies 

for future linear collider and XFEL

- Mid-term demonstrators aim for higher-level integration towards fully functional modules 

in future large scale machines

- Collaboration in the SWFA community, knowledge from broader high gradient studies, 

support from funding agencies are critical for demonstrators realization and success


