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Introduction

® PWFA at FACET-II
® Accelerator and Beam Physics Roadmap for the next 20 years

® | ong term future
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DOE Advanced Accelerator Concepts Research Roadmap Workshop 2016 (LINK)

PWEFA at FACET-I

e AAC 2016 Roadmap Goals Beam Driven Plasma R&D 10 Year Roadmap

o Efficiency >10% 2016 | 2018 | 2020 | 2022 | 2024 | 2026 |
FACET-Il Phase |: Electrons

® Gradient > 1 GeV/m

Operating with high beam loading: Gradient > 1GeV/m, Efficiency > 10%

® Pump depletion Present

. : 9 GeV
® Emittance preservation ©

Q~50pC
® The current incarnation of ¢ ~ 100um P FACET-II: External Injector
PWFA (Li Oven) should be AE/E ~ 4% AE/E <5% e~ 1um
done in two years Staging Studies AE/E ~ 1%

Characterization of active plasma lens at 10GeV

Beam quality preservation during injection and extraction Gaussian Beams Shaped Profiles
Plasma source with tailored entrance & exit profile T ~1 T>1
PWFA is on track to hit all milestones and expectations
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https://doi.org/10.2172/1358081

Accelerator and Beam Physics Roadmap (LINK)

Accelerator and Beam Physics Roadmap for the next 20 years
| P24 | P26 | Pz | P30 | P2 | P34 | Fvss | P8 | Fva0 | P2 | Fred

HEP PRIORITIES

& HL-LHC & Endof LHCOps
® Plasma injectors + ' ¢ __PIP-VLBNF/DUNE _ ¢ 2.4 MW Upgrade for LBNF/DUNE
] . Pt Pre-CDR R&D Higgs/EW Factory Design CDR/TDR/Higgs/EW Factory ¢ Construction of Higgs/EW Factory
brightness boosters 10 TeV cme Parton Collider R&D toward CDR/TDR of 10 TeV cme Parton Collider ¢  PostTDR
ABP EXPERIMENTS AND TESTS
® Diagnostics and Al IOTA experiments on space-charge dynamics and compensation,
instabilities, loss control, nonlinear optics, AI/ML control Experimental ABP research supports HEP priorities and supports

control

studies of fundamental performance risk of operational and
next-generation accelerators; new or upgraded APB beam facilities
developed according to updated ABP Roadmap plan
Development of beam tests—of beam diagnostics— and contribute to research
with 100-fold improved dynamic range and 6D correlation capabilities

ABP THEORY AND MODELING

Support and development of beam theory and accelerator modeling tools in support of HEP, BES, NP and other applications, including single
particle and collective dynamics, space-charge, collimation, instabilities. Establishment of curriculum and fundamental ABP education/training

Virtual test stand (VTS) de5|gned and implemented

Exploration of beams in the next generation of ultra-bright sources
(cryo RF guns, e+, muons, ions) and polarized beams

® Positron sources

® Beam test facility

VTS exploited alongside a real accelerator
Al/ML system fully controls an operational accelerator users facility

Accelerator and beam physics HPC
goes from Exaflops- to Zeta-scale

ABP COORDINATION AND SYNERGIES

US Center for Accelerator Physics created Updated ABP/CAP Roadmap, persue HEP priorities: New ABP
’ Progress on 2023 ABP Roadmap ’possible broadened contributions (Muon Collider, RPF, axions, etc.)‘ Roadmap

There is an infinite breadth of physics that can be studied at FACET-II
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https://sc.osti.gov/hep/-/media/hep/pdf/2022/ABP_Roadmap_2023_final.pdf

FACET-II evolutions

® FACET-IIl not limited by LCLS or LCLS-II o p5
® 100 TW laser upgrade, y > 1.8 ® Off-shore Higg's Factory
®10 TeV PCM

® Third IP in the positron vault or beyond
® PWFA powered light source

® Staging demonstrator
®SPARTA?

® C° exploring IR-12 r
‘«‘_"j :.2‘ gt —— ':;!’/

The work to shape the future happens now
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Questions?
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