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FACET-II: MIE Project $25.6M 
•CD-0 2015, CD-4 Dec.2020, Commissioning (2020) 

Three stages:  
•Photoinjector   (e- beam only)  
•e+ damping ring  (e+ or e- beams) (not funded) 
•“sailboat” chicane  (e+ and e- beams) (not funded) 

Experimental program (2021-2026)  
Key Plasma WakeField Acceleration Milestones:  

•High brightness beam generation, preservation, 
characterization 

•Generation of high flux gamma radiation 
•e+ acceleration in e- driven wakes  
•Staging challenges with witness injector 

Beam physics of ultra short bunches

FACET-II

FACET: ARRA Funded Project $14.6M + $12M AIP 
•CD-0 2008, CD-4 2012, Commissioning (2011) 

Experimental program (2012-2016)  
•National user facility - externally reviewed program 
•Per year: 8 months operation, 25 experiments, 
150 Users 

Key Plasma WakeField Acceleration Milestones:  
✓ Mono-energetic e- acceleration 
✓ High efficiency e- acceleration     (Nature 2014) 
✓ First high-gradient e+ PWFA        (Nature 2015) 
✓ PWFA injector           (Nature Phys. 2019)
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PWFA simulations with FACET driver:

FACET & FACET II Simulations

16

FACET  Two-Bunch FACET II Two-Bunch(Low εN)
PWFA simulations with FACET-II driver:

Upgraded source (photoinjector) in FACET-II improves quality of the drive beam to support 
cleaner PWFA experiments as well as qualitatively new research programs



FACET-II: 1st Program Advisory Committee Meeting 

35 proposals (for Stage 1 only) were reviewed 
at 1st PAC: 
• 7 received “Excellent” ranking 

• 23 were ranked "Very Good" or “Good" 

• 2 proposals were ranked “Fair” 

• 3 were not ranked and are encouraged  

to resubmit

6V. Yakimenko, FACET-II PAC, October 26, 2020

Proposals represent:
Proposals with “Excellent” ranking: 
• Energy Doubling of Narrow Energy Spread Witness 

Bunch while Preserving Emittance with a High Pump-
to-Witness Energy Transfer Efficiency

• Transverse wakefields and instabilities in PWFA 
• Generation and Acceleration of Positrons at FACET II 
• Optical visualization of beam-driven PWFA 
• Trojan Horse-II 
• Beam filamentation and bright Gamma ray Burst 
• Probing Strong-field QED at FACET-II

FACET-II program is structured around 7 experiments with “Excellent” ranking



PAC Agenda:
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https://facet.slac.stanford.edu/proposals/pac2020-agenda
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Collaborations made great progress in planning of approved experiments,   
Number on new exciting ideas will be proposed at this meeting 

Lets do important science



Timeline
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October November December January February March April May June

KPP 
verification

Injector (135MeV)
L1 (335MeV) and BC1

L2 (4GeV) and BC2

L3 (10 GeV) and BC20

CD-4 (project closeout)

Installations

S20 Laser

S20 User area

Beam spectrometer

Diagnostics chambers

Final focus

Diff. Pumping

Experimental 
commission.

MD - beam configurations 

Background measurements

Experimental diagnostics

ML experiments

First science

E300: PWFA

E301: H2 plasma

E304: Downramp injection

E305: Filamentation

E308: Plasma lens

E315: Afterglow

E320: SF QED

E321: DWFA

E324: Plasma imaging

Winter
Break

LCLS-Cu 
Downtime


