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If in doubt, call 911 or ext. 5555 If in doubt, call 911 or ext. 5555
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Fire

Evacuate. Be aware of building exits.

Follow building residents to the assembly
area.

Do not leave until you are accounted for,
and have been instructed to.

Earthquake

Remain in building: duck, cover, and hold
position.

When shaking stops: evacuate building
via a safe route to the assembly area.

Do not leave until you are accounted for,
and have been instructed to do so.
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FACET Celebration Party - April 2016

V. Yakimenko, FACET-II Science Workshop 2019



FACET: A National User Facility based on high-energy
beams and their interaction with plasmas and lasers

(%)

20GeV, 3nC, 20pm?, e & e* ' Primary Goal:
’ ' - Demonstrate a single-stage high-energy plasma
accelerator for electrons

Timeline:

» Construction, Commissioning (2008-2011)
« Experimental program (2012-2016)

A National User Facility:

- Externally reviewed experimental program
« >200 Users, 25 experiments, 8 months/year operation

Key PWFA Milestones:

v'"Mono-energetic e- acceleration

v'High efficiency e- acceleration (Nature 515, Nov. 2014)

v First high-gradient et PWFA  (Nature 524, Aug. 2015)

v’ Demonstrate required emittance, energy spread
(Nature Physics, Aug. 2019)

Premier R&D facility for PWFA: Only facility capable of e+ acceleration
Highest energy beams uniquely enable gradient > 1 GV/m

V. Yakimenko, FACET-II Science Workshop 2019




Continued science output by analyzing data from FACET

ol AL
P | B o\
e Atomic ‘Trojan Horse’ Biysics e LIRS
- Demonstrated plasma photocathode technique for creating brighter electron beams ﬁi:??;‘.‘;’;:;‘i acceleration of electron bunches
- Optimizing the process will be a focus of FACET-Il program
- A. Deng, et al., Electron bunch generation from a plasma photocathode, Nature S —

Conductivity Induced by High-Field Terahertz Waves in Dielectric Material

Physics, 1745-2481 (August, 2019)

e GeV/m Dielectric Accelerators
- Damping of THz waves observed in silicon-dioxide structures
- Advanced materials and novel structures needed for GeV/m will be tested at FACET-II
- B. O’Shea et al., Conductivity induced by high-field terahertz waves in dielectric
material, Physical Review Letters (September 2019)

e Visualization and understanding of wakes in plasma

- Identified principal physical mechanisms by which highly nonlinear e-beam driven
plasma wakes release their stored electrostatic energy into the surrounding medium

- R. Zgadzaj et al., Dissipation of electron-beam-driven plasma wakes, submitted
Nature Communications (Aug. 2019) -y §

nisms causing
induced dampin

e Compensating transverse wakes in slab-geometry
- Demonstrated suppression of deflecting forces by shaping structure and beam ‘
- Preservation of beam quality using high-gradient (GV/m) at meter scale next step for FACET-II
- B. O’'Shea et al., Suppression of Deflecting Forces in Planar-Symmetric Dielectric Wakefield
Accelerating Structures with Elliptical Bunches, submitted Physical Review Letters (Oct. 2019) ‘

* Diagnostic for time/space overlap of electron and laser beams

- new approach to measuring the overlap of an ultrashort pulse laser and a high energy electron beam
in both space and time using excitation of the laser plasma filament by the e-beam.
- P. Scherkl et al., Plasma-photonic spatiotemporal synchronization of relativistic electron and laser beams (Nov. 2019)

Suppression of Deflecting Forces in Plan,

ymmetric Dielectric Wakefield
Accelerating Structures wi i unches

FACET results are analyzed and published - time for new experiments

V. Yakimenko, FACET-II Science Workshop 2019 5



FACET-Il Annual Science Workshops
December 2012, October 2015, 2016, 2017...2019

ol A7
(S | NNy g \ 5
FACET-Il WebEx Meeting Agenda 21-DEC-2012 ||
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Editors: Mark J. Hogan and Nan Phinney .
October 2019 to discuss:
e |
SLAC National Accelerator Laboratory "
2575 Sand Hill Road ~/\/
Menlo Park, CA 94025 L | _—
[
o * Facility status
FACET-II Science Workshop

Summary Report * Technical readiness of first

October 17-20, 2017
SLAC-R-1087

L
experiments
Publication Date: January 30,2018

SLAC National Accelerator Laboratory
2575 Sand Hill Road

» Call for proposals in June 2018 - » Science case for positrons
» Program Advisory Committee el 2k s 200 & new ideas

Meeting October 9-12, 2018 * FEL applications

Second Program Advisory Committee Meeting is planned for October 2020

V. Yakimenko, FACET-II Science Workshop 2019



FACET-IIl: 1st Program Advisory Committee Meeting

35 proposals (for Stage 1 only) were
reviewed at a recent 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

Proposals represent:

7
';"/ 7
&l .
S »
3
wh "
MAX-PLANCK-GESELLSCHAFT
- —
S

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 I

* Optical visualization of beam-driven PWFA “*

« Trojan Horse-ll

. Be;m filamentation and bright Gamma ray Burst Penn CALPO OL;Y gﬁi%ﬁfclyde

* Probing Strong-field QED at FACET-II

FACET-Il program is structured around 7 experiments with “Excellent” ranking and scheduled

to start commissioning in February 2020
V. Yakimenko, FACET-IT Science Workshop 20719

w STONY

/2¥ Universitat Hambur '

7

gig’% UNIVERSITY OF BR‘\\\\\QT
\Z4 UNIVERSCE/RW
A :";a}‘{':‘l‘ \\ >4

@™ UNIVERSITE
S PARIS
SUD




FACET-Il Planned Schedule

e
Dec. 2019 PPS/BCS complete, pre-beam system checkouts
Jan. 2020 ARR and Photocathode laser cleaning
Feb. 2020 Start of commissioning: 5 days/week, 16 hours

» Checkout and correcting hardware Sectors 10 - 20

» High charge to Sector 11 (335 MeV)
Mar. 2020 Commissioning (10 GeV)

« Sector 14 and 20 chicanes, deflector cavities

« Beam to Sector 20 beam dump

KPP verified

* First time for users (backgrounds, alignment, etc ...)
Apr. 2020 Commissioning

- Beam quality

* Test of various beam configurations

* Project closeout - CD-4 equivalent
May - Sep. 2020 Regular operations: 6 days/week, 24 hours

« 2 extended (~2 weeks) downtime are expected
V. Yakimenko, FACET-II Science Workshop 2019



FACET-Il Personnel Protection and Beam Containment
Systems and Accelerator Readiness Review

ol AR
L | Y g \ N
Initial New Date % Total Hrs Task o -
Milestones nitial  NewDate % Tofal Hrs Comments yask Design efforts reassigned to FACET-II
v Logic updated for S10 Inj 8-Aug  30-Aug  100% 80 O Complete ESD operations team members + former safety
v Logic updated for CCR 15-Aug 4-Oct 100% 80 0 Complete ESD .
v Secure/Set entry loop design 22-Aug  22-Aug  100% 80 0 Complete ESD group head (5 0% time )
v 810 Inj ESD draft 22-Aug 6-Sep 100% 40 0 Complete ESD . .
BCS System Specification Update 28-Aug  8-Nov 50% 80 40 BCS © Safety group invo lved throu g h consultations
v Linac West ESD draft 29-Aug 19-Sep 100% 40 0 Complete ESD . ]
Install BCS Laser Shutter & SBTCv2  31-Aug  15-Nov 80 80 Awaiting Personnel BCS and reviews and will own systems after
v Linac reconfiguration drawings done 6-Sep 2-Oct 100% 80 0 Complete DWG .
BCS Shutoff Chassis Installed 12-Sep 15-Nov 40 40 Awaiting Personnel BCS com p | etl on
v Final Draft S10 Inj ESD 13-Sep 20-Sep 100% 40 0 Complete ESD
v/ RSC 17-Sep Complete rev o Hardware installations mostly planned with
Inj IAT procedure draft 18-Sep 15-Nov 40 40 Delayed by BSY IAT IAT
v Final Draft Linac West ESD 20-Sep  18-Oct  100% 40 0 In Review ESD Test Facilities personn el
v Secure/Set entry Drawings Updated 20-Sep 28-Aug 100% 60 0 Complete DWG
$10 Injector drawings complete 20-Sep 8-Nov 50% 128 64 In Progress DWG Y Keeplng SpeC|a| |Sts from reaSS|gnment to
v PPS Peer Review 20-Sep 24-Sep Complete REV
Ops progedurgs complete 20-Sep 30-Oct 90% 400 40 Awaiting Final Specs LCLS_” su bproject |S key Cha”enge
BCS Certification procedure Draft 26-Sep | 9-Dec | 40 40 Awaiting Personnel BCS
Global IAT procedure Draft 28-Sep 20-Nov ! 80 80 Delayed by BSY IAT IAT
Inj IAT procedure complete 29-Sep 27-Nov 40 40 Delayed by BSY IAT IAT
PPS Hardware installed 30-Sep 6-Dec Awaiting Personnel
PPS PLC Code Review 4-Oct  30-Oct rRev  Current Plan:
v PLC programming definitions 8-Oct 18-Oct 100% 120 0 Complete PLC
S10 CAMAC->Beckhoff 9-Oct 23-Nov 50% 72 36 °
Update BCS IOC & EDM software 10-Oct 1-Dec 80 80 BCS FD R NOV' 1 5’ 201 9
e+ vault BSOIC 16-Oct 30-Oct 20% 64 51
PPS-BCS Interface drawings complete 15-Nov 52 52 DWG e PPS/BCS Dec. 20, 2019
Global CCR drawings complete 15-Nov 10% 268 241 DWG
PPS Final Design Review 18-Oct  15-Nov REV e ARR Jan. 15, 2020
S$10-20 IAT update 20-Oct 5-Nov 40 40 IAT
Miscellaneous drawings complete 22-Nov 10% 30 27 DWG
BCS Certification Complete 21-Oct 19-Dec 40 40 BCS
Global IAT procedure complete 28-Oct 7-Dec 80 80 IAT
PLC programing complete 29-Oct 7-Nov 70% 240 72 InProgress PLC
Certification Start 11-Nov 9-Dec

Availability of resources is main limiting factor for progress on PPS/BCS and main risk to

AAR in January and start of commissioning in February
V. Yakimenko, FACET-II Science Workshop 2019




Regular Zoom meetings

[ ad |

»

PSR o\
Particle and gamma diagnostics working group: Most of experiments

FACET-Il Plasma source working group:

« E-300: Two-bunch pump depletion PWFA in Li

« E-301: Two-bunch pump depletion PWFA in Hydrogen
« E-302: Transverse wakefields and instabilities in PWFA
« E-305: Beam filamentation

« E-31x: Trojan Horse-lI ...

« E-324: Optical visualization

Future working groups: Laser, DAQ, ...

Experiment specific:
« E-300: Collaboration meetings (Two-bunch pump depletion PWFA)
« E-305: Meeting (Filamentation)
* E-31x: Meeting (Trojan Horse-ll ...)
« E-320: Meeting (SFQED)

Coordination and cooperation between user groups and facility staff is working well

V. Yakimenko, FACET-II Science Workshop 2019
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Efficient (remote) switching between 11 experiments

to rail & diagnostic
cameras
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Efficient (remote) switching between 11 experiments
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Efficient (remote) switching between 11 experiments

1 AL

Tk M\

to rail & diagnostic

cameras
| |
-
2 = Y
E 5 N [ : Jet % ]
LN )
N oil
€ >

v
EOS

42"
V. Yakimenko, FACET-II Science Workshop-2019

13



FACET-Il experimental area:
Laser compressor is moved

o1 AL
DN

V. Yakimenko, FACET-II Science Workshop 2019 14



FACET-Il experimental area

- g

V. Yakimenko, FACET-II Science Workshop 2019
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List of AIPs towards beam quality

Sector 20 Final focus:

- Electron beam spectrometer focusing
- Compatibility with round beams and differential pumping

* Final Focus
- Compatibility with differential pumping
- Differential pumping
- Windowless operations with intense low emittance beams
 Deflector cavity relocation
- Horizontal deflection -> single shot longitudinal phase space measurement
Installation time in the accelerator tunnel ~ three weeks for all of these tasks

Sector 20 chicane upgrade (electron arm)

- Improved beam quality enabling compression to extreme beam currents

Sector 10 Injector Laser heater
- Control and beam quality for compression for two beam operations

Sector 11 X-Band linearizer

- Control and beam quality for compression to extreme beam currents

V. Yakimenko, FACET-II Science Workshop 2019
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icane Upgrade (Electron Arm)

Sector 20 Ch

FACET-Il at start

FACET-Il upgrade

V. Yakimenko, FACET-Il Science Workshop 2019



FACET-ll Stage-ll (positrons)

EIeCtFOn
Source

Positron Capability is Designed and Prototyped

V. Yakimenko, FACET-II Science Workshop 2019



Phys. Rev. Accelerators and Beams Special Issue:
Extreme Beam Physics Experiments on the FACET-Il Fac

el AL

D i M\

- A special collection of articles on proposed extreme beam physics experiments on the
FACET-II facility at SLAC

- Papers evaluated by PRAB individually with usual review process

- 3 accepted, 5 under review and 2 planned
B

FACET-II facility for advanced accelerator

: SLAC
experimental tests

Published

S Journals
physics

Physics Magazine Help/Feedback Journal, vol, page, DOI, etc. vitaly yakimenko

Transverse beam dynamics in a plasma density
ramp

Positron beam extraction from an electron-beam-

driven plasma wakefield accelerator
Extreme Beam Physics Experiments on the FACET-II Facility - P

A special collection of articles on proposed extreme beam physics experiments on the FACET-II facility at SLAC. Shaplng tral I I ng beams for beam Ioad I ng Vla
beam-induced ionization injection at FACET-I

Emittance preservation through matching the
witness beam in plasma wakefield acceleration

ublication. In —

E-300 Published

PHYSICAL REVIEW ACCELERATORS AND BEAMS

Highlights Recent Accepted Special Editions A REEICES Sponsors Search Press About Staff N

E-303 Published

E-307 Accepted

P‘\ll’\:’\r\' Daviiniss Annnlavabnave and Danman in muhlinhins A anaasial nn"ecuon on
PHYSICAL REVIEW ACCELERATORS AND BEAMS 22, 101301 (2019)
| f this collel

“ity at SLAC.

PHYSICAL REVIEW ACCELERATORS AND BEAMS 22, 041304 (2019)

E-300 Submitted

Transverse beam dynamics in a plasma density ramp

|
FACET-II facility for adv PHYSICAL REVIEW ACCELERATORS AND BEAMS 22,

R. Ariniello,"” C.E. Doss,' K. Hunt-Stone,' J. R. Cary,"* and M. D. Litos'
!Center for Integrated Plasma Studies, Department of Physics, University of Colorado Boulder,
Joulder, Colorado 80309, USA
*Tech-X Corporation, Boulder, Colorado 80301, USA

V. Yakimenko,” L. Alsberg, E. Bong, G.
| M. J. Hogan, J. Seabury, N. Lipkowitz

SLAC National Acceleraily Positron beam extraction from an electron-beam

*LOA, ENSTA Paris, CNRS, Ecole Polytechnique, Institut Polytechniq
91762 Palaiseau, France

build upon the decades-long experience deve
advanced acceleration and coherent radiatiof

‘ -y | e omornr e e gric onthe Automatic tuning for non-invasive diagnostics and
| The National User Facility for Advanel H. Fujii®,' K. A. Marsh,' W. An," S. Corde®,” M. J. Hogan,” V. Yakimy An electron beam experiences chromatic emittance growth in a plasma-based accelerator if it is not g g
National Accelerator Laboratory expands up "University of California, Los Angeles, Los Angeles, California 90 matched to the focusing force in the plasma wake. A ramped pl: profile at -

of the plasma source can control the focusing of the beam into and out of the plasma accelerator, limiting
emittance growth. Here, we present a comprehensive, analytic theory to describe the transverse beam

Submitted

This paper summarizes the motivations for tf SLAC National Accelerator Laboratory, Menlo Park, California %

high gain, low energy spread, and low variance

it can become ring-shaped due to the defocusing force of the clongating wake &
electron drive bunch. Tonization-induced head erosion process can be used to mii
the drive clectron beam leaves a hollow plasma channel with zero focusing foreg
axis. Particle-in-cell simulations are performed for the case where a drives
configuration traverses through a high-Z tantalum target placed at the plasma{

very fast focusing for beam matching, and one that is robust to errors in the plasma density profile.

dynamics and emittance growth in a nearly arbitrary plasma ramp profile. For a given incoming beam, this
| DO: 10.1103/PhysRevAccelBeams 22.101301 ®  (Reccived 5 July 2019; published 5 September 2019 theory can be used to determine the length of the ramp required to correctly focus the electron beam, the as re egular -
optimal location of the beam’s vacuum focus, and the chromatic emittance growth in the ramp. In addition, . .
| The extraction of accelerated positrons from the electron-beam-driven nonling the theory can be used to determine the effect that errors in the beam focusing and plasma profile have on a S m a Wa e I e C C e e r I 0 n -
L INTRODUCTION investigated. I the trailing positron beam traverses a plasma density down-ramp the emiltance of the beam. We illusrate two example ramps to demonstrate the theory: one that provides 2 a E i E]

SLAC is a world leader in developing next-genes
plasma wakefield acceleration (PWFA) technology
future accelerators (from compact systems to larged
colliders) through operating the world’s only hi

DO 10.1103/PhysRevAccelBeams.22.041304

/In addition, the

electron and positron beam-driven plasma. facility.
Facility for Advanced Accelerator Experimental |
(FACET) was the centerpiece of the PWFA prog
having operated as a Department of Energy (DOE)
facility from April 2012 until April 2016. FACET-Il
follow-on facility to FACET, is currently under cony
tion. The DOE Advanced Accelerator Strategy R
defined a series of milestones for progress in adva
acceleration technology. These milestones define impg
areas of focus for the FACET-II facility, including pg
vation of beam quality and emittance, identifying |
niques for positron acceleration in plasmas, develg
plasma injectors as sources of ultralow-emittance be
and demonstrating staging. FACET-II will provide b{
optimized for the next generation of PWFA experin
and will be the only facility in the world capabl
providing 10-GeV electron and positron beams in suf
of accelerator science R&D, with the primary focy
investigating key R&D challenges of PWFA-based |
tron-positron colliders and fifth-generation light soy
The key research goals o be addressed and req|
accelerator hardware components to achieve these {
| are summarized in Table I and further discussed bel¢

“Corresponding author.
yakimenk @slac.stanford.edu
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each bunch generates electron-positron pairs. If the plasma density upstream @
comectly chosen such that the bubble length is equal to the inter-bunch spaci
positrons experience both a focusing and accelerating force and can gain energ
simulation results demonstrate that when the uniform plasma length is longer than
distance for the drive electron bunch, the positrons can be extracted with a far smallg
they are extracted by the usual plasma density down-ramp. The transverse dens
positron spectra of the trailing positrons for various acceptance angles of the specti
discuss the detectability of the accelerated positrons under experimental conditia

DOI 10.1103/PhysRevAccelBeams.22.091301

1 INTRODUCTION

The plasma wakefield accelerator (PWFA) is a promis-
ing advanced accelerator concept for realizing high gra-
dient accelerators. While much progress has been made in
PWFA field with electrons, much remains to be done with
respect to positrons for a future collider application of this
scheme. Both the Final Focus Test Beam (FFTB) and the
Facility for Advanced Accelerator Experimental Tests
(FACET) have conducted PWFA experiments using a
high-quality positron bunch as a driver [1-4].

A new facility FACET-I is now nearing completion
at SLAC National Accelerator Laboratory for advanced
accelerator research including on plasma wakefield accel-
eration. This facility in the first instance will not have a
positronbeam capability. It is important therefore to
explore alterate ways of generating positrons for injection
into electron beam driven wake. We are thercfore planning

Published by the American Physical Society under the terms of
the Creative Commons Attribution 4.0 International license.
Further distribution of this work must maintain attribution to
the author(s) and the published article’s title, journal citation,

2469-9888/19/22(9)/091301(8)

091301-1

10 test an idea proposed§
1561 for a compact pof
drive-trailing electron by
and converts them into @
high-Z foil placed at th
scheme, two electron
foil target to produce s
Figs. 1(2) and 1(b). By @
two electron bunches thi
plasma density, the pairy
bunch can be placed &
electrons expelled by th
verge back on the axis @
The plasma density in {
density producing a focu
but a defocusing force ¢

Electron beam ionized
been employed as a pla
for over 15 years [7.8]
confined by helium (He
oven. The transition fi
boundary regions is ty
density up-ramp at the ¢

L INTRODUCTION

Modern, high energy particle accelerators powered by
radio frequency (tf) klystrons are becoming increasingly
large and expensive. Plasma based accelerators are a
compact alternative capable of producing accelerating
gradients hundreds to thousands of times larger than
conventional rf accelerators, reducing the accelerator foot-
print by a corresponding factor. In a plasma-based accel-
erator, a laser or particle beam drives an electron density
wave in the plasma, called a wake, producing a strong,
longitudinal electric field. A second electron beam placed
within the wake—the witness beam—is accelerated by the
electric field, gaining significant energy in a short distance.
Recent experiments have shown that an electron beam
driven plasma wakefield accelerator (PWFA) can produce
accelerating gradients in excess of 10 GeV/m with high
efficiency and low energy spread [1-3]. Laser driven
wakefield accelerators (LWFA) have demonstrated accel-
ating gradients as high as 100 GeV/m, producing be:
with energy up to 4.2 GeV [4.5]. To be suitable for
applications, however, a_ plasma-based accelerator must
preserve the beam quality, characterized by the beam’s
transverse emittance, during acceleration. After accelera-
tion, the beam must be coupled into a conventional

“robert.ariniello@colorado.cdu
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at the exit of the uniform I

—
High quality of submitted proposals led to suggestion of FACET-II| PRAB special issue

Published by the American Physical Society

041304-1

magnetic beam line for delivery to the interaction point
or another accelerating stage. So far, high-gradient PWFA
and LWFA experiments have failed to preserve the emit-
tance of the beam.

In a plasma accelerator operating in the highly nonlinear
blowout regime, all of the plasma electrons are evacuated
from the center of the wake. The ions remain in place due to
their inertia, resulting in a bare ion column inside the wake
with a density equal to the initial plasma density. The
electric field of the ion column exerts a transverse focusing
force on the beam electrons. Energy spread in the electron
beam drives emittance growth when the beam’s divergence
is not matched to the focusing strength of the plasma. The
beam size required for matching to the plasma in a plasma-
based accelerator is much smaller than that typically
encountered in a conventional accelerator and is beyond
the capabilities of most magnetic electron beam optics
Because the beam is so highly focused in the plasma, it has
a large divergence. When the beam exits the plasma, its
divergence is no longer balanced by the focusing force of
the plasma and the beam undergoes rapid expansion. This
expansion can lead to catastrophic normalized emittance
‘growth and beam loss due to overfilling of apertures in the
downstream magnetic beam line [6-8].

Since the focusing force of the ion column depends on
plasma density, a longitudinally tapered density profile can
perform the focusing necessary to match the witness beam
into and out of the plasma accelerator (9-11]. Figure 1
shows a conceptual example of this scheme. A conventional
magnetic optic focuses the beam into a ramped plasma
density profile. The ion column in the ramp focuses the
beam further such that it is matched to the plasma as it enters

Published by the American Physical Society
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thin plasma lens

Photons

Laser-ionized, beam-driven, underdense, passive

Ultra-High Brightness Beams from Plasma

Electron beam diagnostics at FACET-II using

E-300/

E.30g Submitted

Effect of fluctuations in the down ramp plasma
source profile on the emittance and current profile
of the self-injected beam

E-304 Submitted

E-310 Submitted

E-310 Planned

novel plasma geometries
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Workshop presentations and summary

1

Presentations will be linked on the workshop website

Summary of the workshop presentations and discussions will be assembled and
communicated with SLAC management and funding agencies

Workshop presentation are expected to be treated and cited similar to PRL
guidelines:

e accurately reflects the scientific results; work of the listed authors; all of the
authors contributed significantly to the concept, design, execution; all those who
made significant contributions were offered the opportunity to be listed as
authors

e the workshop participants accept the established procedures by selecting to
participate in the workshop

V. Yakimenko, FACET-II Science Workshop 2019
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PWFA Program Plan
(as Shown December 2012)

ol ARy
o b M\

FY | Facet Run LGLS of PWFA goa

2 beam generation, laser commissioning,
13 2/1-6/30 8/6-9/30 2 beams with laser-> mono energetic
acceleration

2 beams with laser-> mono energetic
14 102//115--61/5/020 8/1 - 9/30 acceleration, positron commissioning,
positron PWFA, high brightness PWFA injector

15 10/15 - 12/20 8/1 - 9/30 positron PWFA, one stage, efficiency, high
2/1 - 6/30 brightness PWFA injector

s0.10 inalizing the program, emittance
D&D preservation (Single stage: energy spread,
emittance, efficiency)

16 10/1 -4/4

ALL DELIVERED

V. Yakimenko, FACET-II Science Workshop 2019



