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"One potential approach to

address this problem is to

construct a new facility (FACET-II)
in the middle kilometer of the

SLAC linac, which reuses much of
the infrastructure of FACET."

Department of Energy
/ashington, DC 20585
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MEMORANDUM FOR PATRICIA M. DEHMER
ACTING DIRECTOR
OFFICE OF SCIENCE |

(FACET-II) Project at the SLAC National Accelerator
Laboratory

ISSUE: This action memorandum transmits the Mission Need Statement for the
subject project. The attached Mission Need Statement complies with Department
of Energy Order 413.3B, Program and Project Management fo

of Capital Assets, and was prepared to support Critical Decision-0, Approve
Mission Need.

BACKGROUND: The mission of the High Energy Physics (HEP) program is to
understand how our universe works t its most fndamental level. This is carried out
through research to discover the most elementary constituents of matter and energy,
explore the basic nature of space and time, and probe the interactions among them. To
scoveries, HEP supports theoretical and experimental research in both

y celerator science and technology, and
through development of key technologies and trained manpower needed to work at the
cutting edge of science.

In its May 2014 report, the HEPAP Particle Physics Project Prioritization Panel (P5)
recommended: “Recommendation 23: Support the discipline of accelerator science
through advanced accelerator facil and “Recommendation 26: Pursue accelerator
R&D with high priority at levels consistent with budget constraints. ... Focus on
outcomes and capabilities that wil dramatically improve cost effectiveness for mid-term
and far-term accelerators.” They also noted that “A multi-TeV ¢ ¢~ collider could be
based on either the Compact Linear Collider (CLIC) or plasma-based wakefield
technology

The HEPAP Accelerator R&D Subpanel also recommended: “Recommendation Clb.

Develop, construct, and operate a next-generation facil
field acceleration research and development, targeting a multi
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FACET-II National User Facility
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FACET-11 will Access New Regimes

Mean Energy = 9.998 GeV
5 =

e ~10pm Emittance
* ~100kA Peak current (sub-pm bunch length) .
e ~100nm focal size from plasma lens 2 o
T
e ~1012V/cm radial electric field 1
* ~1024e-/cm3beam density 6
z (pm)
Electron Beam Parameter Baseline | Operational o, = 0.4 um I(pk) = 300.65 kA
Design |Ranges 406 — y " "
Final Energy [GeV] 10 4.0-13.5 300
Charge per pulse [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 ox,, [um] 18,12 5-20 100
Min. Bunch Length o (rms) [um] 1.8 0.7-20 0!
Max. Peak current I [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

SLAL  AAC2022, November 7-11,2022 M.J.Hogan  FACET-Il 4



Have a look: Video Tour and Street-view

The Experimental Area Design was Coordinated with the FACET-Il User
Community to to Accommodate Many Experiments with Minimal Reconfiguration
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Last year we invited 12 of 50 reviewed proposals to install and commission their hardware with

the first few months of experimental beam time
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https://drive.google.com/file/d/1LvftKMEuMSQgEPpcF_VJ4TJ9Iqyvogb-/view?usp=sharing
https://my.matterport.com/show/?m=E6rRJHvAB27

C Joshi et al 2018 Plasma Phys. Control. Fusion 60 034001

Plasma Wakefield Acceleration at FACET-II (E-300)

Energy Spectrum After Plasma

I(?:lumn -—=- - e . . Plasma Electrons — FACET'”/ — ; _ — Drive beam _
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i F 7 S Ll
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Energy [GeV]
: FACET-Il experiments will focus on beam qualit
PWFA Experiments at P quality
FACET demonstrated: * Facility upgrades: photoinjector beam, final focus, differential pumping
 High-gradients * Users developing upgraded plasma sources and specialized diagnostics
(>10GeV/m) * Combines theory, advanced computation and experiments

e Large energy gain
(9GeV)

* Highinstantaneous
efficiency (30%)

EO Crystals

FACET-II Plasma Source

0.5" travel
motorized actuators

PWFA collaborations bring together state of the art SLAC accelerator facilities with the breadth of
expertise in University communities to address research needs highlighted in HEP roadmaps

SLAL  AAC2022, November 7-11,2022 M.J.Hogan  FACET-Il
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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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0.5" travel
motorized actuators

PWFA collaborations bring together state of the art SLAC accelerator facilities with the breadth of

expertise in University communities to address research needs highlighted in HEP roadmaps
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Started Experimental Programs in May Focussed on Single Bunch

 Beam lonized Hz and He plasmas = |, N -
e Qualitatively very similar to _j;'t " 2,

single bunch experiments at FFTB &5\ i

& FACET e L 2 )
e Deceleration of beam core down | s Z S —

to < 1GeV with few GeV gain by :

.I I I Sample images: Ee P T o C P Shot #4o7 R B
tal partlc eS . 1. Most shots look like %f 1 1%5 ] %f Sig ] 1% A %
this - th 7 17k [ 4 3500 7+ q 7+ 1 7k 17 1
* Large energy fraction transferred | gecnevese, o/ 0 L 0T o/ W e S 1}
2. Some shots show a . I | A 1 |
tO the Wa ke charge accumulationat < 200 = : 500 < 14
low energy E - ¢ %
° . . o «  300pCinbox2at2 £ 1 ] 2o 19 1 5
No obvious reduction in
3.  Some shots show a lot T oo 7
. fst t | | | | 500
performance due to CSR induced e e NN S o
° betatron oscillations ll 11 |l 12 3
hOSI ng 2. Afewdiscrete charge o 1 s sl o et
bunches =~ ChargepC xposon[mm]  Charge pC X position [mm]

The drive beam is meeting the requirements for two-bunch PWFA to come

FY23 will commission the two-bunch setup to add witness bunch to study energy gain

SLAL  AAC2022, November 7-11,2022 M.J.Hogan  FACET-Il




Started Experimental Programs in May Focussed on Single Bunch
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The drive beam is meeting the requirements for two-bunch PWFA to come

FY23 will commission the two-bunch setup to add witness bunch to study energy gain

SLAL  AAC2022, November 7-11,2022 M.J.Hogan  FACET-Il




Peak Beam Intensity Enables Beam lonized H> and He Plasmas

. g N 1050 High-field plasma acceleration in a high-ionization-potential gas
E,pox = 104— [GV/m] e
Beam ionization of H> 107 oduml oluml - . S.Corde et al., Nature Communications 7, 11898 (2016)

Without spike Spike only

1OFT 0,=30 pm, o,=25 pm 100 0,=30 ym, 0,=0.5 pm E
Erax=6.9 GV/m ‘é w0l ‘é 105 55 KA Emax=49.6 GV/m £ 40 l 100 R R e R
% _ % P = : § 50 = 175 20 25 35 40 45 50
: S =5 > 30 = E b
20 40 60 80 100 0 20 40 60 80 100 N = 0 ] 0 > TE
Peak current (kA) Peak current (kA) L2 20 " g g 10
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10°F3 10 s 10 w > 101
8 fién 8 ) | —100 2
2 ' g : 1 2 3 3 .
2 105} ! 2 10° 1 0.23nC 0 50 -150 S
£ £ 0 02 0 02 02 0 02 i,
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Multi-GeV Energy Gain in a Plasma-Wakefield Accelerator
Fraction of unaffected charge depends on location of the current spiE(CeLA M.J. Hogan et al., Phys. Rev. Lett. 95,054802 (2005)
G0
. 50l ) 29.5 b 32
S| mu I ated = In most shots, 34% of the drive beam = (b) A a)
50 e~ 28% unaffected electrons does no lose energy > o
current - H2 plasma g . g Energy Gain
n 3 N 30
H 2 o
» profile for | y 2 -
— -
= 34% unaffected B 5] -
g » 2022 . _ H2plasma >0.15 27P50 4 -0.15 : 0,1] CRPY T A Ar—
= osition Along Bunch [mm e i
- FACET-II 50 = ° >
» 3 8 01 - 12 5 Energy Loss
H ey 40% unaffected I [ = '
Conditions - ; B 2 | g © | § 26
n ' 0.05 il S g 0=27pm !
» 25 =8 [——Plasma ON]
= | 80% unaffected £ ..
° = unaffecte H2 plasma 0 . 7 . 3 4 24 V| -mme- Plasma OFF l
4 20 0 20 4 6 80 900 100 10GeV fraction S
z (¢zm) z [um] ,% %4 -0.15 0.1 0 05 1 1'_5 2 25 3
Dataset: 20220817 E300_02817, H2, 1.0 Torr 14 Position Along Bunch [mm] Intensity [a.u.]
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Peak Beam Intensity Enables Beam lonized Hz and He Plasmas

N 10 50

E 4——
1010 6,[um] o,[um]

r,max —

Beam ionization of H2 [GV/m]

High-field plasma acceleration in a high-ionization-potential gas 2 s
S. Corde et al., Nature Communications 7, 11898 (2016)
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E-305: Beam Filamentation and Brlght Gamma-ray Bursts

AC UCLA
\\\ JI—H\'

Sbony Brook
University

* Relativistic streaming plasma instabilities
are pervasive in astrophysics

* 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

400

100 200 300 400 500 600 700
x (pixel)

M.J. Hogan

FACET-II

Beam size much Beam

Bent

larger than == modulation & == Large fields == trajectories G:rr:i?s?;way
bubble size filamentation for flaments
n,=1x10" cm® |

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

' (d) Y L1

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
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E-305: Beam Filamentation and Brlght Gamma -ray Bursts

* Relativistic streaming plasma instabilities
are pervasive in astrophysics

* CFl and oblique instabilities are believed to:

‘ Alexander Knetsch W 13:30 WG4+7 '
ray acce eration

- Determine radiation signatures of energetic
environments

z (pixel)
Gammas

FACET-II

Beam size much Beam Bent
larger than == modulation & == Large fields == trajectories ==
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Gamma-ray
emission

n, =1 x 10 cm™® |

@
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R

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

Phys. Rev. Research 4, 023085 (2022)

 Commissioned many parts of the experiment

( Pablo San Miguel W 13:50 WG4+7\

E-336 (nanotubes):
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E al_l:\'\fo UCLA @T 0 Smnysmk

E-332: Near-field CTR Focusinéand Gammas in Beam-multifoil Collisions

¢ 0.5 pm Aluminum foils Schematic of the experiment. A highly-focused and
high-current electron beam collides with a series of foils
therefore undergoing strong-focusing by near-field CTR

MAAAAGE> with the generation of a dense gamma-ray pulse

Focused electron -

beam and dense
> < > 7-ray beam

Electron beam

Sampath et al., Phys. Rev. Lett. 126, 064801 (2021)

* Validate diagnostics and methods able to observe
focusing from near-field CTR

* Foil damage studied in detail as a proxy for strong near-
field CTR as they both originate from surface currents

- The mechanism for foil damage from high-current beams is the
Ohmic heating from surface currents

- Near-field CTR fields are also induced by these surface currents

First experimental demonstration of near-field CTR focusing expected in near future with smaller

emittance and spot size as FACET-1l commissioning progresses

10
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E-332: Near-field CTR Focusmg’and Gammas in Beam-multifoil Collisions

; 0.5 pm Aluminum foils Schematic of the experiment. A highly- focused and
high; EE—— - ' f0|IS
/‘ : ther Doug Storey W 14 30 WG4+7
Wi

Focused electron
beam and dense
> 7Y-ray beam

Y : Energy

Electron beam

Sampath et al., Phys. Rev. Lett. 126, 064801 (2021)

: ;/a“dLPabm San Miguel T 13:50 WGZ+7)
OoCuU

* Foil damage studied in detail as a proxy for strong near-
field CTR as they both originate from surface currents

- The mechanism for foil damage from high-current beams is the
Ohmic heating from surface currents
- Near-field CTR fields are also induced by these surface currents

First experimental demonstration of near-field CTR focusing expected in near future with smaller

emittance and spot size as FACET-1l commissioning progresses

el AL AAC2022, November 7-11, 2022 M.J. Hogan FACET-1I

10



@]’ X e S ALe

. Strathclyde  /..\ M.
E308: Underdense, Passive Plasma Lens
fii | Conv. Quad 180 1000
wm‘n% ’ - "ﬂ— PMQ 150 8.2 81
ml.\ | | Plasma 88400 0.34 3.3

Coulomb Force| & «f= == e . ‘

* Passive thin plasma lens in blowout regime
* Strong, linear, axisymmetric focusing

e Easily and rapidly tunable e
* Plasma source: laser-ionized gas jet e
e Commissioning data from summer 2022 Plasma Off Plasma On
e 20 mm gas jet (not final config.) : | |
* (" decreased with density: good, but... : —: ’
e emit. likely increased with density RSN

Next steps: transverse ionization for optimal lens geometry and control, two-bunch data

SLAL  AAC2022, November 7-11,2022 M.J.Hogan  FACET-Il
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E308: Underdense, Passive Plasma Lens
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e —  (
* Passive thin plasma lens in blow Chris Doss T 16:24 WG4-5
e Strong, linear, axisymmetric f Tuesday Evening Poster

* Easily and rapidly tunable - r—
* Plasma source: laser-ionized gas jet L
e Commissioning data from summer 2022 Plasma Off
e 20 mm gas jet (not final config.) ] |
* [3* decreased with density: good, but... : ‘: ”
* emit. likely increased with density : . AN

Next steps: transverse ionization for optimal lens geometry and control, two-bunch data

SLAL  AAC2022, November 7-11,2022 M.J.Hogan  FACET-II
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UCLA sSLAC N @
E304: downramp trapping in PWFA for generating ultralow emittance beams

Concept: Xu et al., Phys. Rev. Accel. Beams (2017) Progress: plasma targets developed and partially tested

/ 1' ZE;gL—’- \ 2-cm gas jets

« Sharp downramp (~10 c/wp)
by shock front

tle downramp (~100 c/wp)

, X [C/(l)po]
E, [mcwyo/€]

PIC simulation using FACET-II driver and mm scale N — :
downramp shows injected bunch with: \ D e A, tion & beam
e, ~ 80nm - rad, B ~ 4 x 10'8A/m?/rad* ‘ 5 ioni

Plans: understand the key physics leading to
ultralow ¢, (e.g., using beam- vs. laser-ionization):

2F
1k
0 1 1 1 1

Simulated butterfly image (left) and
spectrum (right) of the injected bunch:

Profile Monitor CAMR:LI120:209 18—Aug—20
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E304: downramp trapping in PWFA for generating ultralow emittance beams

Concept: Xu et al., Phys. Rev. Accel. Beams (2017) Progress: plasma targets developed and partially tested
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2-cm gas jets

« Sharp downramp (~10 c/wp)
by shock front
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PIC simulation using FACET-II driver and mm scale =
downramp shows injected bunch with: & ' ion & beam

e ~ 80nm - rad, B ~ 4 x 10'8A/m?/rad Chaojie Zhang M 13 5() WG]_

Plans: understand the key physics leatmrgvo
ultralow ¢, (e g usmg beam- vs. laser-ionization):

Simulated butterfly image (left) and
spectrum (right) of the injected bunch:

Profile Monitor CAMR:L120:209 18—Aug—20
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trathcl d
Deng.etal., Nature Physics 15, 1156, (2019) . Bespoke crossed pipe

system to host tailored,

wide plasma channel...
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E-310 Trojan Horse-ll .
Strathclyde
Deng et al., Nature Physics 15, 1156, (2019)

1. Bespoke crossed pipe
system to host tailored,
wide plasma channel...

Final Plasma Density
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E338 PAX: Plasma-driven Attosecond X-ray Source

Concept

W
Attosecond

X-rays

. . N __34 =
Science Goals 34 —— = :
: S e S Sy —
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Phased Approach

First stage will chirp + compress beams from FACET-II

photoinjector Plasma
_ _ _ Sources
Second stage will compress ultra-high brightness + Bas st
beams generated from plasma injector ne = 1e18 — 1e20
cmA-3
- Li Oven

Current progress

ne =1e16 cm”-3

|

Picnic Basket Plasma Oven

UV-vis and XUV spectrometers commissioned in lab

Compressor chicane preliminary design completed.
Installation targeting summer-fall 2023

FACET-II Experiment Schematic

Chicane + bypass line design

Proposed Chicane
Location

See plenary talk by A. Marinelli, talks in Uf;"?’?’i
WG7 by C. Emma and R. Hessami ﬁ
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E338 PAX: Plasma-driven Attosecond X-ray Source

— Concept
5 — .34 -
Science Goals 7 34 \\'«---\..‘ Energy Chirp >
: N O30 ' —
Demonstrate post-plasma sub-fs compression of e- beams St . b .
. C:J 3 Current [a . u] cg 3 C’::tro;nef;:liie
Measure + characterize XUV CSR for compressed e- beam = 0 f——f~—*—-’/\/ =
down to 50-100 nm 4 5 0 2 8501 05 0 05 1 1s
. . Time [fs] Time [fs]
Using beams from plasma injector, compresg-meaasiuro 3 Undulator v
coherent XUV at 50 nm or below r . . . I I Xerays.
Agostino Marinelli F 09:30 Plenary »
unc - SN T

~ Compression “

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

Phased Approach

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

photoinjector Plasma Chicane + bypass line design Spectral Measurement Setup
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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
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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
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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

- huf 6oV duration, OAPs) and push the backgrounds down
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Extreme Beams Can Be Challenging

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

Be vacuum window

. Traditional diagnostics
damage at FACET expected New threshold for micro bunched become consugmables
- beams at FACET-II?
for 2nC with
. Be window e
o, =0, =0, = 20um COTR Vacuum activity &

Profile Monitor CAMR:LI20:105 10-May-2022 18:52:27

200 400 600 800 1000 1200

SLAC PUB-15729

Card read¥for géplacement

e Laser heater installation (Q4FY22) will mitigate microbunching
e Differential pumping system will remove vacuum windows from experimental area

New challenges require flexibility in planning and hardware installations that allow pivoting experimenta

programs based on hardware availability

SLAL  AAC2022, November 7-11,2022 M.J.Hogan  FACET-Il
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https://www.slac.stanford.edu/pubs/slacpubs/15500/slac-pub-15729.pdf

Landscape of AI/ML Activities at FACET-II

Edge radiation diagnostic THz diagnostic

Lineout of Intensity at Y = 0

Destructive TCAV-based 5 "“;",v’lf(x e A ‘\;.5‘.“,’;“»‘~‘-J 3 10
LPS measurements il A Y 5100 ,
-3 | \ | “’1‘ V 'g |
RF Gun um ¥\ iy
LO o 2 :‘i] - A o n?quency [Td:z] @
L3 BC20 T2y Final Focus and Experiment
/f,\lnteraction Point (IP)

ML-based Adaptive tuning -based

LPS predictions phase space predictions

Virtual non-invasive
diagnostics at FACET-II

E326 E327 E327 E325
ML analysis of edge radiation ML-based ML enhanced THz diagnostics Adaptive energy spectrum-based
for emittance measurements LPS predictions for bunch length measurements phase space predictions

ML driven control

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

Synergistic experiments, individual success enhances all research + facility operation




Brendan O’Shea ECA

E-326: Diagnostics Optimized for Artificial Intelligence

* Single shot beam size and divergence RiD e
measurements give emittancein > p
FACET-Il injector dogleg p gy

* Future steps:

- Commission single shot emittance
from fringes in BC11 bunch
compressor (installation underway)

x ML + Edge Radiation
=Traditional Diagnostic

Light Port

(exists, not
drawn)

Emittance [um] (Traditional Diagnostic)

Emittance [um]
(ML + Edge Radiation Diagnostic)

45 250 255 260 265 270 275
£ x [mm]
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Brendan O’Shea ECA

E-326: Diagnostics Optimized for Artificial Intelligence
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E327 - Virtual diagnostic for longitudinal phase space prediction and optimization

Science Goals - 4 Experiment schematic o 0
. : e Injector & $14 TCAVs B z "™
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ML based LPS diagnostic feasibility demonstrated at FACET-II.

Upcoming work focused on robustness + multiple locations/beam configurations


https://journals.aps.org/prab/abstract/10.1103/PhysRevAccelBeams.21.112802

E327 - Virtual diagnostic for longitudinal phase space prediction and optimization

Science Goals

Implement a single-shot non-destructive
ML diagnostic to predict the e-beam LPS
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: : Co See Auralee Edelen for detail
E331: Machine Learning for Optimization and Control e Auralee Edelen for detalls

E331 aims to develop and deploy new algorithms for
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Highly successful first use-cases of Al/ML in optimization of FACET-Il > now expanding to more tuning tasks
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Minimize Configuration Changes and

Gradually Introduce New (more extreme) Capabilities in the Beams and Hardware

Three machine configurations have been identified and are being developed to

satisfy all experiments with modest adjustment of parameters:

* Single bunch with high peak current (50-300kA, 0.1-10m betas) - 2022
 Two-bunch (1.3/0.6nC, 30/15kA, 150um separation, 5-50cm betas) - 2023
e Highest Energy low backgrounds (13GeV, o, = 100um, 1m betas) - 2023+

Single Bunch

6 MeV 64 MeV 135 MeV

IYAG screen
(-

04

= f

Phase cavity

Ty [KA]

Laser heater

Toroid
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L L L 0
200 300 400 500

Laser Heater Induced Energy Spread [keV]
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Peak Current Drive [kA]
w B ls [=)) ~

S

S

S

S

[353
(=]
(=]

Two Bunch

40

!
w
Wi

100 200 300 400
Laser Heater oz [keV]

e Laser Heater IFEL process increases beam energy spread to mitigate micro bunching

instabilities and control maximum peak current

¢ Injector TCAV will ensure correct time structure for two-bunch operation
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FACET-II Positron Upgrade (Severin Diederichs Plenary M 10:40)

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

(E: — B,)/Eqy

Hollow Channel Plasma ‘
Wakefield Acceleration | .P.roposed @ FACETI )
|+ Finite-channel plasmas are ) . )
predicted to preserve - e ([ Potential for experiments on
emittance 2 o positron PWFA has stimulated

[+ LBNL, DESY and SLAC

\ creative new ideas
collaboration

5
ki

Gessner et al., Nature Communications 2016
Lindstrom et al., Phys. Rev. Lett. 2018 ‘ S. Diederichs et al., Phys. Rev. Accel. Beams 22, 081301 (2019)

With a commitment and strong support from SLAC the plan could be executed on 5 year time scale without

interruption of existing user program
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’g. F AC ET I I | Facility for Advanced Accelerator
‘k "1 B | Experimental Tests

SLAC has immediate openings for Research Associate (Postdoc) and Associate Staff at FACET-II

Overview:

SLAC National Accelerator Laboratory seeks a Research Associate (Postdoc) and Associate Scientist to join the Advanced Accelerator Research Department
within the FACET and Test Facilities Division. The Advanced Accelerator Research Department develops and executes experiments in high-gradient plasma
acceleration using the unique facilities at the SLAC National Accelerator Laboratory including FACET-II. FACET-II is a National User Facility in the middle
kilometer of the SLAC linear accelerator facility that supports experimental programs combining high energy electron beams and their interaction will lasers,
plasmas and solids. The successful candidate will work with other physicists, postdocs, and graduate students from SLAC and external collaborations to
develop, conduct and analyze experiments at FACET-II.

For more information or to apply, please go to the following URLs:

Postdoc:

https://erp-hprdext.erp.slac.stanford.edu/psp/hprdext/EMPLOYEE/HRMS/c/HRS HRAM FL.HRS CG SEARCH FL.GBL?
Page=HRS_APP_JBPST FL&Action=U&FOCUS=Applicant&Siteld=1&JobOpeningld=5057&PostingSeq=1

Associate Staff:

https://erp-hprdext.erp.slac.stanford.edu/psp/hprdext/EMPLOYEE/HRMS/c/HRS HRAM_FL.HRS CG SEARCH_FL.GBL?
Page=HRS _APP_JBPST FlL&Action=U&FOCUS=Applicant&Siteld=1&JobOpeningld=5140&PostingSeq=1

Alternatively, go to https://careers.slac.stanford.edu and search for Job ID 5057 and 5140 respectively.

Please contact Mark Hogan for more information at hogan@slac.stanford.edu

23


https://erp-hprdext.erp.slac.stanford.edu/psp/hprdext/EMPLOYEE/HRMS/c/HRS_HRAM_FL.HRS_CG_SEARCH_FL.GBL?Page=HRS_APP_JBPST_FL&Action=U&FOCUS=Applicant&SiteId=1&JobOpeningId=5057&PostingSeq=1
https://erp-hprdext.erp.slac.stanford.edu/psp/hprdext/EMPLOYEE/HRMS/c/HRS_HRAM_FL.HRS_CG_SEARCH_FL.GBL?Page=HRS_APP_JBPST_FL&Action=U&FOCUS=Applicant&SiteId=1&JobOpeningId=5057&PostingSeq=1
https://erp-hprdext.erp.slac.stanford.edu/psp/hprdext/EMPLOYEE/HRMS/c/HRS_HRAM_FL.HRS_CG_SEARCH_FL.GBL?Page=HRS_APP_JBPST_FL&Action=U&FOCUS=Applicant&SiteId=1&JobOpeningId=5140&PostingSeq=1
https://erp-hprdext.erp.slac.stanford.edu/psp/hprdext/EMPLOYEE/HRMS/c/HRS_HRAM_FL.HRS_CG_SEARCH_FL.GBL?Page=HRS_APP_JBPST_FL&Action=U&FOCUS=Applicant&SiteId=1&JobOpeningId=5140&PostingSeq=1
https://careers.slac.stanford.edu
mailto:hogan@slac.stanford.edu

Presenting on Behalf of Many Collaborations and Colleagues

. E-304 Collaborations
E300 Collaboration ucLA

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

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

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

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

e In FY23 we will install and commission important hardware & capabilities to

further the capabilities of the experimental programs: laser heater, two-bunches,
LLRF for more stable delivery

The team is in place, our Users are engaged, we are excited to be beginning the science programs

and we look forward to many face to face discussions at AAC2022

-l —t-Of FACET-II PAC Meeting, October 25-27,2022 M.J. Hogan Facility Status and Expectations for FY23 25



