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It Has Been an Eventful 2023 at SLAC
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All SLAC Accelerators were off for 6-9 months
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“Don’t complain and don’t explain”

— Tom Katsouleas




Oct 2023/Sept 2024 Accelerator Schedules & Downtimes

2023 2024

LCLS SC Beam FACET-II has restarted and will resume 10GeV

rnzr o oo 22 : : : . :
acers [ I O operation this week and run until Thanksgiving Holiday

LINAC Middle PPS Testing — potentially during PG&E 60kV switchover 10/16-10/20

Downtime - Nov 27 - Dec 20 (18 working days)

Winter Closure - Dec21-Jan3

Downtime — LINAC West (STCAV2/LCLS-1I-HE)

LCLS NC Startup

LCLS NC User Run 22 CE T T T T T T T T T T I
LCLS SC Startup Feb 2 —Feb 7

LCLS SC Beam

I NI SN EEEEEN
Undulator Complex PPS Testing (dates TBD) Off Q4 FY24

Downtime _ Jul 5 - Aug 16 (31 working days)
Downtime — LINAC West (LCLS-II-HE VTL work) Jul 5 —Sep 30 (61 working days excluding Labor Day)

LCLS NC Startup B Aug19-Aug 25
LCLS NC User Run 22 - . lug 26 - Sep 3

LINAC Middle/LINAC West PPS Testing (dates TBD)
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National User Facility with a Broad User Program
Based on 10GeV Beams and Their Interaction with Lasers & Plasmas

e |nitial focus on beam quality inplasma [ pocma Wakefield
wakefield accelerators and generating ! Acceleration
beams with unprecedented brightness & :
in plasma based injectors

U.S. DEPARTMENT OF Ofﬁce of
© ENERGY o2

Advanced Accelerator
Development Strategy
Report

e Additional programs will exploit
unprecedented beam intensity to
create bright gamma-ray bursts and ‘
study SFQED phenomena jiocathode

e Creating ML/AIl based virtual
diagnostics to characterize extreme
beams

Developing plasma wakefield technology for energy frontier colliders and

brighter X-ray beams aligned with HEP Roadmaps
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FACET-II National User Facility
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User programs with electrons 2022-2026 and possibly beyond
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FACET-11 will Access New Regimes

Mean Energy = 9.998 GeV
2 - 4

e ~10pm Emittance
* ~100kA Peak current (sub-pm bunch length) .
* ~100nm focal size from plasma lens 2o
T
* ~1012V/cm radial electric field . |
* ~1024e-/cm3beam density 6 2 o0 2 4
Z (um)
Electron Beam Parameter Baseline | Operational o, = 0.4 um I(pk) = 300.65 kA
Design |Ranges 400 — - - -
Final Energy [GeV] 10 4.0-13.5 300
Charge per pulise [nC] 2 0.7-5 -
Repetition Rate [Hz] 30 1-30 < 200
Norm. Emittance yexyat S19 [um] 4.4, 3.2 3-6 -
Spot Size at IP oy [um] 18, 12 5.20 100
Min. Bunch Length o: (rms) [um] 1.8 0.7-20 0
Max. Peak current Iy [kA] 72 10-200 4

Improved longitudinal and transverse emittance from the photoinjector allows FACET-II to deliver

beams with unprecedented intensities to address HEP roadmaps and open new science directions
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C Joshi et al 2018 Plasma Phys. Control. Fusion 60 034001

Plasma Wakefield Acceleration at FACET-II (E-300)
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PWFA Experiments at oo
FACET demonstrated: 31
* High-gradients A::
(>10GeV/m) ?3 ::

e Largeenergygain £2°
o 2s

(9GeV) o4

* Highinstantaneous 23
efficiency (30%) 22

Plasma Electrons

Expelled

e
Electron

Beam
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Energy Spectrum After Plasma
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FACET-Il experiments will focus on beam quality

Facility upgrades: photoinjector beam, final focus, differential pumping

Users developing upgraded plasma sources and specialized diagnostics

Combines theory, advanced computation and experiments

FACET-II Plasma Source
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Started Experimental Programs Focussed on Single Bunch

~4 meters between Be windows (a) T © : _
10} P I ' 0.08 Torr1
focusing Expt. chamber | . spectrometer 9 10%F : E
quads Ié;/;\;zr; f;[r?g)(bottom) quads dipole dump table > 8 ‘ ; 5 — PIC simu.
| | . S 7! 4| || — Expt. datay
= — » %ol 105, 10 20
Z . / I E i : I 0.3 Torr
| ‘ | e W oglia o 10F _
/ — SideView1  SideView2  Ejectron detector (LFOV) 0.0°Torr g 5
Topview vacuum waist X-ray detector 20 60 0 05 1 ;10_1 ;
. . | x [mm] Charge [a.u.] 5 0 10 20
* Beam lonized H2 and He plasmas (and Be windows!) s . :
. . . . . 20H 5 Tor s 109k 0.5 Torr ]
* Datais qualitatively very similar to single bunch 18 [loger -
. — 16} 1 1
experiments at FFTB & FACET e 1N /\
. . O] - '
e Deceleration of beam core down to < 1GeV with few 2 ‘ %% 10 20
° . . 9 ) :
GeV gain by tail particles o 100t 1.5Torr
. i 107 11
* Large energy fraction transferred to the wake ' ? Spectrometer
* No obvious reduction in performance due to CSR imit =

40 60 0 05 1 0 10 20

induced hosing x [mm] Charge [a.u.]
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Plasma Accelerated Spectra Reveal Details of Incommg Beam

(a)

e Small changes to compression can lead to large change in peak
=8¢
current and field-ionized plasma distribution >
e Participating charge and energy are loss sensitive current profile s
(@) 100 <?- — 150 ) I | beam direction —» ' 1 8 % ol
= - — > S —&-Expt. data (lower bound)
80 (= 100 . 1 3 o 2} —4—Expt. data (upper bound) 1
= 5 0585 o |@ —~<-QPAD simulation
iED 60 H—rM——] : 505 ‘g’ 0 . $ Explt. data [Fllg. S(b)].
2 — | - 8 0 ° 0 0.5 1 1.5 2
E 40_jt (C) 1 (b)
@ ﬂi ilI:- ] g 80 N
20 H—— "'--.;_-_- o ] < . 'g';
20 0 0 10 -;- e =100} : o 05§
z [pm] - " ) - : F 1 ﬁ — | |
30 20 -10 0 10 20 8 2,60 ¢
z [pm] 0 5 J - - o ° )
(h) (d) 100 — - : : . - : T S 40t
Shot Qnec Peakden. Plasma Max Epec Q o
num. fraction [1016 cm-3] length [m] [GV/m] — D E
4 30% 648 050  14.0 f_tﬁ 055 ool igigt ggzg E'J’F‘)"ggr%%fr‘%))-
6 21%  6.48 157 164 N ~<-QPAD simulation
8 9% 648 093 281 . s 0 ¢ Expt. data [Fig. 5(b)]

o 05 1 15 2
Pressure [Torr]

Next steps: Fall 2023 use laser heater for additional stability, pre-ionized plasma (Li and H2) for

improved efficiency, and two-bunch setup to add W|tness bunch to study energy gain 2024
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FACET-IIl Injector Laser Heater

i DAQ 'l'rEST 03748, Heler OfT . Heater On ) Cal =11.lmm/‘.\1e\’ ,Res= ll."ll um

6 MeV 64 MeV 135 MeV 4 ' = (Y,
YAG screer BPM:s 4 ) . g B mm
. . . g 3 | i— = | FWIIM — 6ps
(- g A
() " TP
- *' £ 1 Qo 1 R

:l LU E 3 g
Laser heater | i D gpde
InJector beamline Phase cavity foroid 20

e | aser heater increases Laser Energy

uncorrelated energy spread NS R =

using inverse FEL process ] %

- Effective tool for limiting E) lo 3

microbunching & CSR 3 = "5

- Tunable peak current EB | \ 3

e Similar to LCLS laser heater, N s s s e s
but more laser power 2 [ 0Indu;med E::rgy ;o;reaém[keVTo
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.......... 7~ I SLACUCLA G @ -
E-305: Beam Filamentation and Brlght Gamma -ray Bursts

° Beam size much Beam Bent
Relat|V|St|C.: Str:eamlng plasma InStabI I ItIeS larger than == modulation & == Large fields == trajectories == Gagima-;ay
are pervasive in astrophysics bubble size flamentation for flaments emissio

n, =1 x 10" cm™® |

cr=112mm | 1 (@)|er =2.34 mm 1 (b)|er = 4.91 mm

* CFl and oblique instabilities are believed to:

- Mediate slow down of energetic flows (e.g. in
GRBs and blazars), shock formation and cosmic-
ray acceleration

- Determine radiation signatures of energetic
environments

" (d) Yy |px

Nature Photon. 12, 314 (2018)
Nature Photon. 12, 319 (2018)

Phys. Rev. Research 4, 023085 (2022)

Commissioned many parts of the experiment
 Targets (gas jet and solids)

Electron and gamma diagnostics

Laser ionization of gas jet with E305 focusing optics
Low-resolution shadowgraphy, tests for high-resolution
Beam-laser overlap methods

Beam-based characterization of laser-generated plasma

SLAL  EAAC2023,September 20,2023 M.J.Hogan  FACET-lI 11
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E-332: Near-field CTR Focusing and Gammas in Beam-multifoil Collisions

0.5 um Aluminum foils

Focused electron
beam and dense
V-ray beam

Electron beam « S .
Sampath et al., Phys. Rev. Lett. 126, 064801 (2021)

e An ultrarelativistic, high-density electron beam
entering a solid experiences the intense self fields of
its image charge

WMA e At the surface the electric field vanishes while the

magnetic field doubles

e Repeating for many surfaces focuses the beam
similar to lens with very short focal length ~ cm

~ \h\\“\\\\u\\\\\ P

Matheron et al., Nature Communication Physics 6 141 (2023)

See Aimé Matheron plenary R 09:00 ‘Probing strong-field QED in beam-plasma collisions’

FACET-II
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E-332: Near-field CTR Focusing and Gammas in Beam-multifoil Collisions

Foil damage studied in S
detail as a proxy for strong ;;'meaC:Zm T

near-field CTR as they . i
both originate from o |
surface currents P
X : divergence o , e _ "

pola En route to ‘As Built’ ~ Foil stack a Lazge6%izjrsﬁ;ce e

T1um thick Al foils
100um foil seperation
40 foils in the stack
1mm apertures

S AN 5 L
' é s -10 5 5 10 15
» p | g
-~ < Y

finil'y
;&rfli‘-l CECEECCEELL

10-fold increase in divergence will be clear signature and first experimental demonstration of
near-field CTR focusing expected in near future

el AL EAAC2023, September 20, 2023 M.J. Hogan FACET-II 13



UCLA SLAS

E-304: Density Downramp with Gas-jet in Static-fill (GIS) Configuration

]

i |<— ~4 m Hz between the Be windows —>I ,.final longitudinal phase space
10 GeV drive beam —» 20 / -
| | S sl o Beam energy ~ 18 GeV
<+— 5-mm gas-jet w | 50 ' ' '
%40-
adjustable peak (e.g., ° 20 s 10 5 Sao)
>2e17 cm-3) mm scale downramp & fum] sl
N . | | -
for injection (OSIRIS) avg. current ~4 kA =
@ @ @ @ - |bunch length ~50 fs 0 . . .
. L = *[charge ~ 200 p ’ Y [1GSeV] v
drive beam self- ~3 m, up to 5 Torr static-fill
focuses (QPAD) for acceleration of injected 0 . . .
bunch (6.5e16 cm-3) (QPAD) 2 ° ’
\ J \\ J
@ QPAD @ QPAD : T T T T T E E T 7T T ™ T T T TTTTT g LENLINLEN DL T LI | T
?_’I-,urT'], 250 kIAS[I)Ike BRRAARALAARE AL _ OSIRIS :@ Import into QPAD [N gccelﬁrated
~ | eself-focused driver: = . T _ unc
ow-current beam E §_|njected bunc . g |njected driver deple’[ed driver
L 1 driver not 4 | bunch
L| [ 3 E ‘ TR - "
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E-310 Trojan Horse-ll C NeXource (Hidding)

trathcl d
Deng.etal., Nature Physics 15, 1156, (2019) Bespoke crossed pipe
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trathcl
Deng.etal., Nature Physies 15, 1156, (2019)

E-310 Trojan Horse-ll C NeXource (Hidding)

1. Bespoke crossed pipe
system to host tailored,
wide plasma channel...
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E-338 PAX: Plasma-driven Attosecond X-ray Source

p —— 347 ' '
Science Goals 534 e By i = g
Demonstrate post-plasma sub-fs compression of e- beams i S ¥ % -
- g 3- Current [a.u) o g 3- (‘213:7:;:;‘;9
Measure + characterize XUV CSR for compressed e- beam down = Sl = N K I\
87 X A 9 85 i
to 50-100 nm o 2 0 2 255 1 05 0 05 1 15
: . . . Time [fs] Time |[fs]
Using beams from plasma injector (density down ramp, Trojan f Undulator
Driv PWFA Stage . - .
Horse...), compress + measure coherent XUV at 50 nm or below ¢ ,. Wiais Dityg  ovsidig [ N
- T A= Bunch e
\.M\.mw Compression — “

Phased Approach

First stage will chirp + compress beams from FACET-II FACET-II Experiment Schematic

photoinjector Plasma Chicane + bypass line design
Sources
Second stage will compress ultra-high brightness e it
beams generated from plasma injector ne = 1e18 — 120
cmA-3
- LiOven

Current progress

UV-vis and XUV spectrometers commissioned/installed

ne = 1e16 cm”™-3

|

Picnic Basket Plasma Oven

Compressor chicane design review completed.
Installation targeting summer 2024 downtime

Concept

TW
Attosecond
X-rays

C. Emma et al., APL Photonics, 6, 076107 (2021)

Spectral Measurement Setup

Reflectance (%)

i Wwall
190-650nm E AR
m‘ P Scintillator
UVNis vuv 7= N
spectrometer I grating X~ ( )
= N
Au é; Camera
t 50-200nm
“¥—~—, Reflected
T~ Vuv
" pnotan energy (ev) I
e beam il
t EDC chamber
EDC
Chamber
5 L

See plenary talk by Michael Litos M 09:00

FACET-II
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https://doi.org/10.1063/5.0050693
https://doi.org/10.1063/5.0050693
https://doi.org/10.1063/5.0050693

E-320: Probing Strong-field QED on FACET-II

2nd QAP Microscope

Objective (MO) - Laserbeam dump  Electron-laser collisions: gamma signal  gcattered electrons — 15t and 2™ harmonic
: | L% ' ' ' ' E320.03027, shot 448
l 1. o 5 1.00 _ : T O
Incoming e - - S s S 400
laser beam > ""."""“ ‘“ \‘9&‘* St = 0.95 El
. 2 (),90 g 500
E 0.85 E
; £ 8 600
S 0.80 :
|nC0mIng - i 075 1 | 1 1 1 i { ; AT
—> - , 0 9 1 6 ) 10 6 65 7 7.5 8 85 9 95
electron beam B N
E = i \ i Laser-electron timing [ps] Energy [GeV]
: * Observe the transition i
from multi-photon 1.0
Electro-Optical Alignment Target st inti i I
Sampling (EOS) fiolder 1% OAP Elliptical mirror Compton scattering 0.8

(ao~0.4,x~0.04) to
2023: Transition from perturbative to non-perturbative regime ~ quantum synchrotron

Angle 6 [rad]
o o
=~ o

R a0 =06 e 0= radiation (ao~4, x~0.4) 0.2

g Individual harmonics Synchrotron spectrum W|th ® : _ 0.0 ,

2 (red shifted edges) quantum corrections Witness QED vacuum 65 70 75 80 85 9.0 95 10.0
= 1 1074} A breakdown via tunneling St SR (CV

E electron-positron pair

'-O i .

£ 100} f production

3 1078

£ 175 C- Nielsen (Aarhus) Nest steps: push the laser intensity up (energy,

0 2 4 6 8 10 12

e huf 6oV duration, OAPs) and push the backgrounds down
SL:%\G EAAC2023, September 20, 2023 M.J. Hogan FACET-II 17




Extreme Beams Can Be Challenging

Be vacuum window

. Traditional diagnostics
damage at FACET expected New threshold for micro bunched become consugmables
- beams at FACET-I|
for 2nC with
o Be window NevaweCard bt
o, =o,=o0,=20um COTR Vacuum activity S

damage

Profile Monitor CAMRLI2) 105 10-May-2022 18:5227

_F(° "/a,)

002

SLAC PUB-15729

Card ready'for replacement
* Laser heater installation will mitigate microbunching and control peak current

» Differential pumping system removed vacuum windows from experimental area

FACET-II has unique challenges related to high intensity beams that require new approaches to

diagnostics that benefit from advances in ML/AI

SLAL  EAAC2023,September 20,2023 M.J.Hogan  FACET-II 18


https://www.slac.stanford.edu/pubs/slacpubs/15500/slac-pub-15729.pdf

Landscape of Al/ML Activities at FACET-II

Edge radiation diagnostic THz diagnostic

%4, LnecutofIntensityatY=0
".~;,‘,"‘, \

LA TG
j ”"“”WV“'

Destructive TCAV-based
LPS measurements

otons/s'0, 1%BW/mn

RF Gun g v'f‘ 7] dmgnme |
I,() s 250 25 ]r:?w] 265 270 215 A 0 ’:quuemy ”a:z' 0
Final Focus and Experiment
= Interaction Point (IP
? \\ i int (IP)
ML-based i — Tl Adaptive tuning -based
LPS predictions phase space predictions
Virtual non-invasive
—— diagnostics at FACET-II K\\\
E326 327 E327 E325
ML analysis of edge radiation | [ ML-based A ML enhanced THz diagnostics I Adaptive energy spectrum-based
for emittance measurements LPS predictions for bunch length measurements phase space predictions

|

S \ 7 i

— ML driven control el
E325 E331

Model independent ML-assisted Model dependent
adaptive feedback controls reinforcement learning controls

Synergistic experiments, individual success enhances all research + facility operation by providing

new methods to characterize, model and control extreme beams

A 7> EAAC2023, September 20,2023 M.J. Hogan FACET-II
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Brendan O’Shea ECA

E-326: Emittance Diagnostics Optimized for Artificial Intelligence

000 o o - o Fringe pattern from interference of
0.00 —7 —] 0 - dipole edge radiation strongly correlated
0021 with beam emittance and energy spread
x 0047 Four dipole bunch e Measured changes to fringe pattern for
:ZZ: I &beam (nga';es:g;;mca\?e . increased emittance and energy spread
NS | 8t 33oVIeV point . | qualitatively agree with simulations
>0 > 0 e 0 = >0 *> o Comparing approaches to minimize time
Simulations Experimental Data required to match data to simulations

x [pixels] x [pixels] r [pixel]

Pushing to online non-invasive single shot beam characterization
sL,%\s EAAC2023, September 20, 2023 M.J. Hogan FACET-II 20




E-327: Virtual Diagnostic for Longitudinal Phase Space Prediction and Optimization

Science Goals Experiment schematic
RF > 150 > 150
] ] Gun Injector & S14 TCAVs 2™ =
Implement a single-shot non-destructive a™ Dy
ML diagnostic to predict the e-beam LPS i 7 §
along the linac. | & . TCAV S . 8 4
_ ] _ 4 5| Simulated g 100
Use the ML-diagnostic to customize/ _ Flnal Focus & S w| LPS & g
. QA0 A | [ I sccssesitsosssitisasse AT essneesasssssees o AUUORRRTTTRTTTTRRROORTYe ExporlmonulAru
control the LPS for different | LSRN " Livon,  335MeV 1py0n 4.5GeV 3.0 10Gev !
experiments. [Liphase 400A Liphaee 3IBKA L ?..P"f?.?e.” W-Chicane 10200kA Z [ppm] 4 z[pm]
C. Emma and A. Edelen et al.,PRAB 21 112802 (2018) Non-destructive measurements of e-beam and linac parameters ML based virtual diagnostic
Data from 7/8/22 '
. 8/ TCAV measurement TCAV measurement TCAV measurement
Fl rst re s u I ts 160 [ 1 l—+—Mea5t'zred Data' > 1.2 Phase [deg]= -44.00 Data 1.2 Phase [deg]=-37.00 Data 1.2 Phase [deg]=-33.00 Data
-4 ML Prediction, accuracy = 99 pct 10.2 - 1 10.2 ’ Ay 1 102 ! o ’
E 140} =101 Z 101 Z 101}
Neural network = g° g 8"
o 4. = B B B
predictionof bunch  Fuop 4 g0 g0 3 |
. 9.8 9.3 et 9.3} o« e s
5 ML redlm‘ ML prediction ML prediction
lengthand LPSin & | \ : : :
S0 10.2 102
- E =% | o)
FACET-II :
. Z sof B 10 5 10f
experimental area \/{
60 : f . 98 9.8}
-4 2 40 -3 -34 -32 100 200 300 400 100 200 300 400 100 200 300 400
L2 phase [deg] 7 ;e m] 7 [ m) 7 (1 m]

ML based LPS diagnostic feasibility demonstrated at FACET-II.

Upcoming work focused on shorter bunches, robustness + multiple locations/beam configurations
SLAL  EAAC2023,September 20,2023 M.J.Hogan  FACET-lI
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https://journals.aps.org/prab/abstract/10.1103/PhysRevAccelBeams.21.112802

FACET-1I Positron Upgrade

Positrons represent a unique scientific opportunity with global enthusiasm reflected in
European Strategy updates, Snowmass preparations and recent workshops

Demonstrated @ FACET e Base infrastructure exists

Non-linear wakes in
self-loaded regime of PWFA

22 24 26 28 30
E (GeV)

Corde et al., Nature August 2015

Hollow Channel Plasma 1 : ‘
Wakefield Acceleration | .P'roposed @ FACETHI L N
* Finite-channel plasmas are ) + e, . .
predicted to preserve . » N Potential for experiments on
| emittance - positron PWFA has stimulated
|* LBNL, DESY, CU Boulder . // 7:: 15 Creative new ideas
and SLAC collaboration : T
Gessner et al., Nature Communications 2016 '
Lindstrom et al., Phys. Rev. Lett. 2018 ‘ 1 S. Diederichs et al., Phys. Rev. Accel. Beams 22, 081301 (2019)

Will re-examine options with DEO HEP once P5 report is available. With a commitment and strong support

from SLAC the plan could be executed on 5 year time scale without interruption of existing user program.

SLAL  EAAC2023,September 20,2023 M.J.Hogan  FACET-lI 22




Presenting on Behalf of Many Collaborations and Colleagues

E300 Collabaration

* Presenting on behalf of the E300 collaboration:
- PlIs: C. Joshi (UCLA) and M. Hogan

* SLAC team: J. Allen, R Ariniello, C. Clarke, C. Emma, E. Gerstmayr, S. Gessner,
B. O'Shea, D. Storey, G White, M. Hogan

ENERGY

SLAC it W FACET-NIEm s ams i,

'K\! Stony Brook
University

UCLA
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CLAZ  Rac2zNws 1L o Sy

E300  Frogeess taasrds Encrry Doekling £ Emittanee esanatin theouga FV/FA STFACET I

E-31x Collaboration

E-304 Collaborations

UCLA E-305/E-332 collaboration and institutions

UCLA
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C. Joshi, K. Marsh, W. B. Mori, Y. Wu, Z. Nie, H. Fujii

X. Xu, M. Hogan, V. Yakimenko, FACET-I| staff

Sebastien Corde’s group

Mike Litos' group

C. Keitel, S. Mometiori, A. Sampath, M. Tamburini

X. Davoine, J. Faure, L. Gremillet, S. Passalidis

E. Adl

J. Yan, N. Vafaei:Najafabadi
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The E-320 collaboration

I. Andriyash, S. Corde, M. Gilljohann, A. Knetsch, Q. Kononenko, Y. Mankoyska,
A. Matheron, P. San Miguel Claveria, V. Zakharova

H. Ekerfelt, C. Emma, F. Fiuza, E. Gerstmayr, S. Gessner, M. Hogan, A, Marinelli,
1. Peterson, B, O'Shea, D. Storey, X. Xu, V. Yakimenko

C. Joshi, K. Marsh, W. Mori, N. Nambu, Z. Nie, Y. Wu, C. Zhang

R. Ariniello, J. Cary, C. Doss, K. Hunt-Stone, V. Lee. M. Litos

Adihiivensy suvpu: Juan Cruz, Joe Frisch, Slienbliv Ghimire, Cen! Hudspeth, Cindy Pelly, Nadys Smith,
Toksiwo Sato, the FULSE Team (in pamculy Rity Khivrene sad Shaedal Snghal), end many maors

Carkaton University, Ottaws. Ontario, Canada
Asshus Universily. Aertws, Denmerk.

Erole Palytechrinua, Paris, France
Techniced University (TU) of Darmstdt
Univarsity of Hambug

WP dir Kempaysis, Heldelberg. Germany

Hi Jena and Universily of Jena, Garmany
Universidada da Lisboa, Portugal

Imoerial Sollega London, UK

Quaen's University Sulfasl. UK

Califernia Fohtechnic Stawe Universily, CAUSA

Lawrenrce Livenmore National Laboratory, CA USA

SLAC Natonal Accelerator Leboretory ard
Stan‘ord PULSE Imsliluie, Marlo Park, CAUSA

Uniiversily of Callomis Los Angeles, CAUSA
University of Colerado Souder, CO USA
University of Natre3«a - Lincein, NE USA
Former mambers.

Thomas Koffas

Christian Nielsen, Alan Serensen, Uink Uggerhej

Sébaskan Carde. Paklo San Miguel Clavs, Aimé Matharon
Chritan Radel

Tais Gorkhovar Staphan Kuschel

Arbanino Oi Piazza, Christorh H. Kaited. Mattes Tamaurini

Harsh, Felipe Salgado, Jannas \Wulll, Matt Zep!

Tnomas Grismayer, Luls 5ia, Marja Vranic

Sluart Mangles

Hial Cavanagn, Elias Gerstmayr, Gianluca Sari Yallhew Stesler

Robert Holtzapple, Mason Shgelon, Liam Frank, Jock Koecd, Adam Calman, Ben Knudson, Mo,
Varerakis, and Setastian Turkeslz

Félicie Alzert

Robert Arnielo, Phil Bucksbaum. Christine Clarke. Angalo Dragone, Alan Fisker, Srecenco Fiuza, Alen
Fry, Spencer Cessnar, Sigfred Glenzer, Carsten Hast, Mark Hegan, Chris Kennoy, Doug McCarmick,
Sebastian Mauran (Pl), Rafi Mir-All Hassami Ersncian 0'5haa, David Rais, Tanla Smarodnikova,
Douglas Storay, Glan \Wrta, Vitaly Yakimenko.

Chan Josni, 'Warren Mari, Brian Naranjo, James Rosenzweig, Civer Willems, Mordas Yeda,

Chies Doss, Michael Litos

Matthias Fuche, Junzhi Wang

2Zhijiang Chen, Henrik Ekerfelt, Erik leala

FACET-1l empowers broad user community and user community enables FACET-II
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Summary and Outlook

e There has been a lot of progress since the last EAAC - we finished the project,
commissioned the accelerator and recently began the experimental programs

e 2023 presented some challenges but our collaborations have made steady
progress and are ready for more beam

e FACET-II is delivering high-intensity beams that open new scientific directions
strongly aligned with HEP roadmaps for plasma acceleration

e FACET-II is leveraging SLAC ML/Al initiatives to develop new methods to
diagnose and control extreme beams

e We are installing and commissioning important hardware & capabilities to
benefit the experimental programs: laser heater, LLRF for more stable delivery,
and two-bunches from the FACET-IIl injector

Our Users are engaged, we are excited to be beginning the science programs and we look forward

to many face to face discussions at EAAC2023
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