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PEOPLE

o FZJ: P. Gibbon, Z. Chitgar, X. Li, U. Sinha, D. Brommel (JSC)
M. Blscher, A. Lehrach, J. Boker, A. Hutzen, A. Sobotta, ... (PGI-6, IKP)
l. Engin (S-AA)

e Alumni: L. Di Lucchio, W.-M, Wang (Renmin), B. Qiao (Peking)

e External: M. Krus, V. Horny (IPP Prague), A. Andreev (ELI-ALPS),
J. Mikhailova (Princeton), L. Veisz (Umea), Z. M. Sheng (STJU)
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JUSPARC

= Julich Short-pulsed Particle and Radiation Center

external
users * THz
* visible
J
- soft x-ray
* hard x-ray

in-house
research
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LIGHT SOURCE PROPERTIES

Wavelength
100nm 10nm 1nm 0.1nm=1A
= | JUSPARC Vega
VUV = vacuum ultraviolet Pulse energy 40 m)J
XUV = extreme ultraviolet Pulse duration 25 fs
XUV Focus 7 o
U
| | | | Wavelength 1um
10eV 100eV 1keV 10keV Rep. Rate 1 kHz
Window cutoff
(LiF 104nm) Photon Energy

1. many photons 2. small bandwidth 3. low divergence 4. small source 5. short duration

o e T
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2019: J
USPARC KICK-OFF AND FIRST LIGHT

Neues Laser-Labor am FZ) eingeweiht

{ilich hat jetzt den Super-Laser

34, JANUAR 2019 UM 16:37 UHR | Lesedauer: 3 Minuten
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JULICH. ,Wenn man einen Physiker ein
das nachstgroBere nach, sagte am Dor
Grunberg-lnstitut (PGl am Forschungsz
sagte an dem Tag, an dem das gut acht! s ? N S
S U o €n: ey, Sip ‘my, v Al
e k10, e o a Sery, ‘ -
Z ey, e, “Sse, © S st
0 .
‘ 1%t order diffraction

ziemlich groRes Spielzeug:

0™ order

VON GUIDO JANSEN

Ganz ernst gemeint hat Buscher seine AU

sind die Forscher mehr als zufrieden mit ¢
Moglichkeiten der Materia\forschung eroft
ziemlich grofes Spielzeug ~ wenn man bei
bleiben will = auf das die Forscher rund ze!l
Tonner Mit den Bauteilen yorgefahren st

28.3 3
1:7 35 383 41.7 A45eV
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OVERVIEW

e Attosecond electron bunches from clusters

e Tandem-bubble injection/betatron schemes

e Electron acceleration with the JuUSPARC Vega (40mJ) system
e Spin-polarized ion beams from gas jets with PHELIX laser

e Circularly polarized XUV light sources

JULICH
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ATTOSECOND ELECTRON NANOBUNCHES

Vacuum acceleration by radially tailored laser pulses

Stupakov, Zolotorev, PRL 86 (2001)

Thin foil - relativistic electron layer

Kulagin et al., PRL 99 (2007)

VLA from plasma mirrors

- Thevenet et al., Nature Physics 12 (2015)

Mitglied der Helmholtz-Gemeinschaft LPA Seminar, 5 October 2020
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ELECTRON BUNCH EMISSION FROM NANOCLUSTERS

Laura Di Lucchio

e 3D PIC simulations

e Emission mainly in polarization plane

e Bunch densities n,>n,

Mitglied der Helmholtz-Gemeinschaft

LPA Seminar, 5 October 2020
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DYNAMICS OF ELECTRON BUNCHES: 1 MM DROPLET

2D PIC simulations with EPOCH on JUQUEEN

Laser:

* 5fs, 1020 Wem= “

* 2 micron focus

Bunch properties:

* Density ~n,

* Mie-dominated emission

* Cf: Liseykina & Bauer, PRL 104 (2010)

JULICH
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DYNAMICS OF ELECTRON BUNCHES: 100NM DROPLET

Laser: |
* 5fs, 1020 Wem= .
* 2 micron focus

Bunch properties:

* O(nm) thick

* Overdense (10xn,)

* Co-propagate with pulse

* Reminiscent of VLA from plasma
mirrors T~

JULICH
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EMISSION ANGLE INTENSITY DEPENDENCE

Non Mie-like behaviour when R ;5. < 10 y'/2¢/w, Mie theory

80

" tilaser cycles)

Einc(z,t) = Eg cos(kz — wt),
A =800nm, R >> 6

60 Ponderomotive
5 scattering
cn
3
8 40
éo
< 6 =tan—' \/2/(v — 1)

Vacuum deflection

v

1 lIIllIlI 1 IIIIIIII | IIIIlIlI | | -

l(e):+l7 le+18 le+19 le+20 le+21 o
Tntensity (W/cmz) 6’ = arctan é + arctan [;—|l|
L. Di Lucchio, P. Gibbon, PRSTAB, 18, 023402 (2015) IJ JULICH
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https://doi.org/10.1103/PhysRevSTAB.18.023402

EXPERIMENT WITH FEW-CYCLE PULSE & NANO-NEEDLES

Daniel Cardenas, Laszlo Veisz, Jorg Schreiber et al (MPQ Garching / CALA, LMU)

H 96.5 nm ‘

a
Scintillating

screens

989 nm

1.22 pm \
electron
y \

tungsten
nano-needles

IJ JULICH
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EXPERIMENTAL RESULTS

Intensity dependent angular electron emission

Vlo ~ 192°w§m‘2 \/v/a e ? SCIENTIFI C RE P{:}RTS

E 542 —~ 100 nm M Chirp scan
£ ,, [ = 0.002], b3 ] A>tumtarget |
- 271 = OPEN:
! S % z-scan Sub -cycle dynamics in relativistic
@ | d . . .
8 o | S 60| o B - - B Maxintensity | At low intensities: Y Y
nm :
D —_— :
27 s Classical Mie : nanoplasma acceleration
D -542] 2 ¢ D.E.Cardenas'?, T. M. Ostermayr(®%?2, L. Di Lucchio?, L. Hofmann'2, M. F.Kling (',
) g y! i 1 1 9 ,

Z o S a0l scattering | P Gibbon: 4, . Scheiber? & L Veiss 54

[©) . . en Received: ”“"”'“‘_r-‘ 2019 ¢ Thei ion of light with ized solids provides the means of focusing optical radiation to
— 568 L] At h|gh |ntenS|t|eS Accepted: 28 April 2019 { sub-wavelength spatial scales with iated electric field enh offering new opportunities
'g 1 B, 0 02 I Q * Published online: 13 May 2019 ¢ for We utilize ive effects in with sub ycle light
= 284 ~ U. H : pulses of ext tensity to extend th dependent electron accelerati ime into th
£ © 220+t Nonlinear | et vea, by ssing 10 Srmes higher mteneiy thom previoss worke v date. Through radiation
-~ 0 © - . - © of nanometric tungsten needles, we obtain multi-MeV energy electron bunches, whose energy and
8 B c koo o223 | pondermot|ve : direction can be steered by the combined effect of the induced near-field and the laser field. We
= 1000 nm { identified atwo-step mechanism for the electron acceleration: () jection within asub-half-opical-
[ o . © cycle into the near-field from the target at >TVm accel fields, and (ii) sub

> ey 9 q
D -568] n L L L 1 L Scattenng : invacuum by the intense laser field. Our observations raise the prospect of isolating and controlling
[ (2] -3 -2 -1 0 1 '
= -851 = 10 10 10 10 10
a S
L

2 [T T
Peak Intensity (x1020 Wcm'2) 10°F'p

101 L

Classical Mie: size effect Nonlinear “pond.” scattering:
€ ¢ ¢ v

\ S ) —1000nm R =200 nm I~1, I~ 0.005I, 107 2x107 10° 107 Jot 100
Emission angle (deg) - Peak IntenS|ty X10 Wcm')
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3D PIC SIMULATIONS

. show two distinct acceleration phases of electron bunches

a b
- IEU '08
T—tl T_t1+13fs T_'t +33fS "‘
0.5 st . o 75 g =
.: v ,:‘ ,.-\ ._';‘ - e N -, ‘,"
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E 'w% W =
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0 4 8 12 (fs) T =ty + 14.4fs Energy %eV)
2100}° & —
s a g0 §
B 75 _ g Mearde 160 -
£y 5
7} L o o
g 5.0 g"&ﬂ;—— 140 %
£ 25[¢ 20 §
(] o 9
2 & -2.0 ‘ 0
0.0L- s . s
00 1.0 20 3.0 0.0 2'2/um 4.0
Shunch (Hm)

Cardenas et al, Scientific Reports (2019) 9:7321
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* Final bunch energy scales
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https://doi.org/10.1038/s41598-019-43635-3

ELECTRON INJECTION IN LASER WAKEFIELDS

Evolution of Injection of

Wakefield Background Electrons

* Wave breaking and self * lonization injection
injection * Optical injection (e.g. colliding
* Density transition and shock- pulses)

front injection

o : b IoRO)
= W A
A i g /i
[ — H%’ . el e
o A"\
ST\ L N
(St N
o /N A S\
-5 0 5 : :
&, Electrons from Né&*
S. Kalmykov (PRL 2009) A. Buck, PhD LMU J. Faure (CAS 2016) ‘ J U L I c H
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CLUSTERS AS INJECTORS IN WAKEFIELDS

André Sobotta
€ ~ 0.06 m mm mrad (90%, 0.2 pC)
Cluster on laser axis 320 fs 600 fs
DB: 0016.sdf
Cycle: 7141

7250424 30

5441e+24

30627e+24

3627e+24
20

1813e+24

— 0,000
Max: 3058e+25
Min: 0,000 10

Pseudocolor T §
Var. Derived/Number_Densily/Electior Cl
Units: 1/mA3 © P

30 40 50 60 70 80 90 100
X (x10%-6 m)

Laser intensity 1.7 -1017 W/cm?
Pulse duration 20 fs
Cluster diameter 100 nm

lJ JULICH
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OFF-AXIS CLUSTER INJECTOR

Pseudocolor
Var Derived/Nurmber_DensH
Units: 1/mA3

7.254e+24 30

5481e+24

€ ~ 0.06 m mm mrad (90%, 0.2 pC)

3,700e+24

1.936e+24
Max: 53060555 2
Min: 1,636e+23 10
B e oond 2x10° - Helical electron bunch motion
1.5x10° |
1x10° |
5x107
o -
-5x107 R
-1x10°
-1.5x10°
1x18=

l) JULICH

Forschungszentrum
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OPTICAL INJECTION: TANDEM PULSE BETATRON

Zahra Chitgar

Seco[]d Bubble First Bubble

N —

~

Injected Electrons™ . &~

1st pulse acts as injector into 2nd cavity

Mitglied der Helmholtz-Gemeinschaft
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TANDEM SCHEME ADVANTAGES

39 69 10.8P/P°15.5 212 276
w0 i o i « Lower self-injection threshold
v o e
g0¢  Higher beam charge/current
gos (cf: Horny et al, PPCF 2018)

o
N

o  Lower beam emittance
2| » Control beam properties with
L intensity ratio & separation
® 100
%‘E 50

Z. M. Chitgar, PG et al, PoP 27, 023106 (2020)

IJ JULICH
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https://doi.org/10.1063/1.5117503

INJECTION SELECTIVITY

ne=1.9x1018 cm-3

150 1500 ap=7 (2.5/6.5), wo=10um, 20fs
0o @ 5
. 12
o 90} 1000 L5
3 OF 8/ = = [ 1 double-pulse
> 50k 500 4 ,15\ 1.0 [_1 single-pulse
“100F =
] 'r'( |" . |_ 1 1" . |_ 1 | [) '_‘3 . . .
105001007300 200 100 0 100 H 08055 60 65 7.0
100} ) 2
o UF 1000
] 2 -
3 . =
= -50f 500
-100F 0 \F
_15() b P P T T | I 0 0 1 2 3 4 5 6 7
- -500 -400 -300 -200 -100 0O 100 ’ Energy(MeV) x 102
;lTuJL/C
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BETATRON RADIATION

Cleaner, higher energy photon signal from leading bunch Chitgar et al., IPAC'20

«10°13

150
100
501

ritical energy: 10.8 keV

ywr/c
()

—501
—100
—150

0 20 40 60 80 100
energy [keV|

150
100
50

ritical energy: 4.1 keV

ywr/c
()

—a0
—1001
—150

40 60 80 100
energy [keV|

0 100 200 300 400 500 600 700

e @) JULICH
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CAVITY DYNAMICS AND CONTAMINATION

Optimal beam matching over dephasing length?

20—
2 1sfd) e n =
PO /,,vf*”"'“ E > ne=1 .9x10'%cm-3
g = ¥ o 2 ap=9, Wg=10um
108 So o 10‘”;
s 5 E B
- E Tandem:
£ o ~
e = Qpynen=0.3nC

R L e ’iox(u‘m')s'o' e 70 Upeak =400 MeV

. ‘ e AE/E = 13%
o e o Single:
1078 — 10°¢ —
~§ I E § Upeak = 300 MeV
5 X=ga0pm 2 AE/E = 33%
% 70 80 90
X (um)
Z. M. Chitgar, PG et al, PoP 27, 023106 (2020) ‘ JULlCH
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https://doi.org/10.1063/1.5117503

EXPERIMENT WITH HIGH-POWER LASER @ IPP PRAGUE

Miroslav Krus, Institute of Plasma Physics, Czech Academy of Sciences, Prague

D

FM

FM\B

FM

OAP

FM / Pointing Camera
|

—
A
Pointig Lanex
Target Magnet
FMVYEMY
NN FM”
v
=

Focus Camera

Lanex

Mitglied der Helmholtz-Gemeinschaft

Low-energy Spectrum
~ 0O(10 MEV)

LPA Seminar, 5 October 2020

/ E L Lase r FM/‘ >.T0p-view Camera

<

— . Shadowgraghy Camera

= . High-energy Spectrum
~ O(100 MeV)

300 mJ
25 fs

10 mu
tp ~ 60-80 fs with A=2fs

But pulse duration
stretched to 50fs -> too
much overlap to
distinguish SP vs DP

IJ JULICH
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TOWARDS JuSPARC-2: ELECTRON ACCELERATION

2D PIC simulations for JUSPARC_VEGA parameters 40 mJ / 25 fs / 5 ym (Z. Chitgar)

f(E)[a.u.]

10° . , ‘ Similar parameters to:
[ L~200pm,n, =0.1n,
107} [ L~200pm,n, =0.2n, | .
[ L~200pm,n, =0.4n, He et-al-, NJP 15 (2013),
10° - 10° 1 L~200um,n, =0.6n, ] Salehi et al, Opt. Lett 42, 215
[ L~100pum,n, =0.1n, 1 L~200pum,n, =0.8n, BU (2017)
107 1 L~200pm,n, =0.1n,
1 L~300pm,n, =0.1n, 3
10° 1 L~400pm,n, =0.1n, g 60}
. } 40
10°
4 20
10°}]
£
10%H = 0
>
. 15 20 35 -
10°H Energy(MeV) 20
101} -40}
‘ |
10° 40 50 -60 5
Energy(MeV)
. . . ~800 50 100 150 200 250 300 350 400
First experiments planned in 2020 x(u )
- collaboration with J. Faure / LOA ‘ JU LICH
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ACCELERATION BOOST WITH CLUSTERS AT JuSPARC

3d PIC simulations for nano-clusters in gas jet (A. Sobotta)

Pulse energy 40 mJ
Pulse duration 25 fs

Focus @ 10 um
Wavelength 1um

Rep. Rate 1 kHz
Target material H,

Cluster size 100 nm
Gas density 3-10° cm3

Mitglied der Helmholtz-Gemeinschaft

LPA Seminar, 5 October 2020

Y (loglO(# of Points

Energy spectrum

~ 25 MeV

Cluster electrons

background gas
electrons
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ACCELERATION OF SPIN-POLARIZED HELIUM-3 IONS

Ilhan Engin (PhD thesis)

FZJ:
llhan Engin

Pavel Fedorets

Chuan Zheng

Claus M Schneider
Markus Buscher
Laura Di Lucchio

Paul Gibbon
Ralf Engels

Andreas Lehrach

Rudolf Maier

Dieter Prasuhn

TUD/GSI/HIJ:
Oliver Deppert

Simon Frydrych
Annika Kleinschmidt

Markus Roth

Thomas Stohlker

Mitglied der Helmholtz-Gemeinschaft

LPA Seminar,

OPEN ACCESS

10P Publishing
Plasma Phys. Control. Fusion 61 (2019) 115012 (11pp)

Plasma Physics and Controlled Fusion

https://doi.org/10.1088/1361-6587/ab4613

Laser-induced acceleration of Helium ions
from unpolarized gas jets

llhan Engm1 12130, Zahra M Chltgar , Oliver Deppert’, Laura Di Lucchio?,

Ralf Engels’, Pavel Fedorets , Simon Frygdrych4 Paul Glbbon )
Annika Klemschmldt Andreas Lehrach®>>”’ @, Rudolf Maler

Dieter Prasuhn’® Markus Roth*®, Friederike Schluter Claus M Schneider’,
Thomas Stéhlker™”! , Katharina Strathmann and Markus Biischer"'!

e or))))

)
w ATHENA J%PARC

The Helmholtz-Project for
Laser-Plasma-Acceleration

hhu

Heinrich Heine

\) 1;,@ /. Universitét Disseldorf [
CpEe PREFER
&3 5 FUDAN UNIVBRSITY
5
PHEL.EX LIS
5 October 2020 28 J Forschungszentrum



SPIN-POLARIZED ION BEAMS

The Why and the How (see LPA talk from Anna Hiitzen)

Giuseppe Ciullo

Ralf Engels

Markus Biischer
Alexander Vasilyev Editors

* Laser acceleration of polarized beam for fundamental physics Nuclear

Fusion with
Polarized
Fuel

* Feasibility of laser-induced polarized nuclear fusion with increased energy gain

« How does the polarization change in a strong magnetic field of the laser and/or plasma medium?

quantum field theory

(including Sokolov Ternov)
Spin-polarized particle beams from laser-plasma accelerators

reaction

radiation
classical
field theory Qforce

quantum field
theory

Mitglied der Helmholtz-Gemeinschaft
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/ﬁ ation Johannes Thomas!, Anna Hiitzen?3, Andreas Lehrach®>, Alexander

Pukhov!, Liangliang Ji®®, Yitong Wu%7, and Markus Biischer®>
! Institut fiir Theoretische Physik I, Heinrich-Heine- Universitit Diisseldorf, Universititsstr. 1, 40225 Diisseldorf, Germany
2 Peter Griinberq Institut (PGI-6), Forschungszentrum Jiilich, Wilkelm-Johnen-Str. 1, 52425 Jilich, Germany
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LASER-DRIVEN ION ACCELERATION

TNSA' RPAZ Magnetic Vortex3

1. S Hatchett, et al, PoP 7, 2076 (2000); 2. Esirkepov, et al, PRL 92,
175003 (2004); 3. SV Bulanov, et al, PRL 98, 049503 (2007); 4. L. Yin et
al., Phys. Plasmas 14 056706 (2007); 5. D Haberberger, et al, Nat Phys 8,
95 (2012); F Fiuza, et al, PRL 109, 215001 (2012);

o
]
=

10M
1010

10°
108
107

« Polarized 3He gas only

[
(S

[a——
P
o

« The driving acceleration mechanism

in our case is Coulomb explosion:
Wei M S et al 2004 PRL 93 155003
Willingale L et al 2006 PRL 96 245002
Lifschitz A, et al 2014 NJP 16 033031)

K. V. Lezhni et al. Phys. Plasmas 22, 033112 (2015) Density l oo
J JULICH
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PHELIX EXPERIMENT SETUP

First experiment with unpolarized 34He gas target, January 2015

i j
1007 I
Thomson
IP - parabola
Agfa MD 4 spectrometer
parabola |
f=150cm| !
90° off-axis|
"\ .t
Dl e e e S —— /
N
RCF
wrap-around
S S f=1500mm

N\

|. Engin, Z. Chitgar et al, Plasma Phys. Control. Fusion 61 115012 (2019);

|. Engin, Towards Polarization Measurements of Laser-accelerated Helium-3 lons, PhD Thesis: U. Dusseldorf, 2015

wrap-around
holder

Mitglied der Helmholtz-Gemeinschaft
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https://doi.org/10.1088/1361-6587/ab4613
https://docserv.uni-duesseldorf.de/servlets/DocumentServlet?id=36589

34HE ION ENERGY SPECTRA

4I-1|e Enzergy f:.‘»pectsa . 34He Energy Spectra

3.91 MeV [3-deflection
8

B
2.4 MeV 2IMEY
# ¢
zero order 1.5MeV o8
TMeV N

T T
*He®: 0.02n,571,0.6ps
*He™: 0.03n.,40J,03 ps

le+12 *He™: 0.06n,.381.0.8 ps

*He™: 0.06n.,441,32ps ——

%
=
CR-39 ' «tector < M’
: 7
o in r.ctal frame s l
G E
5 p
2 =
g, 2
8 #h parabolas Z le+ll b
2 o 39 from TP-80 s
S &

Zpleml  7p-90 1, = 0.0671, shot-#11159:43.8J,3.2 ps

 Large variation with density and pulse duration ' ! z x ; 5

ion energy (MeV)

« Lower intensity/longer pulse seems to produce more MeV ions

&) JULICH
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PLASMA CHANNEL SHOWS FILAMENTATION

= Hints at complex pulse propagation dynamics

L ———

250 um

plasma channel
with filaments

nozzle tip

IJ JULICH
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ANALYSIS USING PIC SIMULATIONS (EPOCH 2D)

particle density [1/cm3]

T 7 x10'0
s : PHELIX parameters:
" E 6 ) ¥, e . ata .
e Experiment PRl L , ‘ ‘
- / y intensity I, ~ 1. 4 x 10%° Wcm2
: “F ¢ ‘ wavelength A, = 1.053 pum
o S ! Y pulse duration t = 0.8 ps
s 2 e A »m FWHM = 25.7 um
1 o She . S critical density n. = 1.0 x 10?1 cm™3
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ANGULAR DISTRIBUTION OF HE ION EMISSION

Particle-in-Cell Simulations (Zahra Chitgar)

e Parameters:
o nye= 0.06 n,
o 1t=0.8ps
o I, =1.4x10"° Wem-?
o A=1Tum

Mitglied der Helmholtz-Gemeinschaft
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EVOLUTION OF ANGULAR DISTRIBUTION

NnHge = 0.06 n,
T=0.8ps

I, = 1.4x10"° Wem2

Mitglied der Helmholtz-Gemeinschaft
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CHANNEL EVOLUTION AT HIGH DENSITY (0.06 NC)

Filamentation prevents laser propagation through whole target
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CHANNEL LENGTH DEPENDENCE ()

Decreases with Target Density
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« Same laser pulse parameters, i.e. duration 7 = 0.8 ps, energy U =57 J
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CHANNEL LENGTH DEPENDENCE (ll)

Increases with lower intensity
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ENERGY SPECTRA OF “HE IONS

Longer, lower intensity pulse leads to higher radial ion flux in the 1-4 MeV range

Simulation results @ t = 6.5 ps Experimental results
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SUMMARY OF ION ACCELERATION STUDY

Experiment Results

« Acceleration of 34He'*2* in the radial direction
 Maximum Energy: ~ 5 MeV

*  Flux~10° MeV-! Sr -1

Simulation Results

* lon Acceleration at £90 degrees

 Maximum energy: ~ 10 MeV

« Appearance of TNSA-like forward acceleration target rear at lower densities
- (cf. Willingale2006, Liftschitz2014)

e Channel length dependent on both density and intensity (hosing, filamentation, other instabilities ...?)
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NEXT EXPERIMENT @ PHELIX

November 2020 ... ?

(b)

Sommo
1 ®
» Test measurement with unpolarized helium-3 beams E
. 1L
@ Julich Tandetron k
oo
(d)
* Preparation and calibration of the Polarimeter
[ L

« Preparation of polarized 3He Target

€D, foil

de Laval nozzle with
bushing with poppet and cone-shaped pockets
metal sealing block

« The main experimental run with a polarized target,
scheduled at PHELIX for November 2020

Ry 8

gas supply for
valve operation pol. 3He @30 bar

Al degrader
stack of apertures
&) JULICH
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FURTHER READING

e L. Di Lucchio and P. Gibbon, Relativistic attosecond electron bunch emission from few-cycle laser irradiated nanoscale droplets,
Phys. Rev. Special Topics Accel. & Beams 18, 023402 (2015). https://doi.org/10.1103/PhysRevSTAB.18.023402

e Cardenas, D. E., Ostermayr, T. M., Lucchio, L. Di, Hofmann, L., Kling, M. F., Gibbon, P., Schreiber, J., Veisz, L., Sub-cycle
dynamics in relativistic nanoplasma acceleration. Scientific Reports 1-8 (2019). http://dx.doi.org/10.1038/s41598-019-43635-3

e Chitgar, Z. M., Gibbon, P., Boker, J., Lehrach A. and Buscher, M., Electron self-injection threshold for the tandem-pulse laser
wakefield accelerator, Physics of Plasmas 27, 023106, (2020). https://doi.org/10.1063/1.5117503

e Engin, . Chitgar, Z., Deppert, O., Di Lucchio, L., Engels, R. W., Fedorets, P., Frydrych, S., Gibbon, P., Kleinschmidt, A., Lehrach,
A., Maier, R., Prasuhn, D., Roth, M., Schluter, F., Schneider, C. M., Stohlker, T., Strathmann, K. and Buscher, M., Laser-induced
acceleration of Helium ions from unpolarized gas jets, Plasma Physics and Controlled Fusion 61, 115012 (2019)
https://doi.org/10.1088/1361-6587/ab4613
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COMING UP SOON ...

e Polarized proton beams from HCI targets (Anna Hutzen) 25 November 2020
e Pulsed X-rays from LPAs (Claus M Schneider) 8 January 2021

e Circularly polarized harmonics from plasmas (Zahra Chitgar)
e Positron acceleration (Xiaofeng Li)
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