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% p*-DRIVEN PWFA ATVARED
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e -Witness p*-Driver \

relativistic

proton
bunch

¢ I LC—CLI C’ O. 5TeV b u n Ch With 2X1010e_ ~ 1 . 6 kJ J. Rosenzweig et al /Nucl. Instr. and Meth. in Phyvs. Res. A 410 (1998) 532-543

Wake-field modules Gamma converter and Detector

<-SLAC, 20GeV bunch with 2x10%%" ~60)
<>SLAC-like driver for staging (FACET= 1 stage, collider 10* stages) mw? careresss
<SPS, 400GeV bunch with 10p* ~6.4kJ

LHC, 7TeV bunch with 10p* ~112k]J

<A single SPS or LHC bunch could produce an ILC bunch in

a Sin |e PWFA Stage! ““““““““““““““““““ Caldwell, Nat. Phys. 5, 363, (2009)
e
<Large average gradient! (>1GeV/m, 100’s m) Q\//;ﬂ\]
oo Wakefields driven by e* bunch: Blue, PRL 90, 214801 (2003)
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PROTON BEAMS @ CERN

CERN'’s Accelerator Complex

CMS

AWAKE

CEQW
\

/S

e Parameter PS SPS Opt
LHC North Area E, (GeV) 24 400 400
2008 (27 km)
10
LHCb N, (107°) 13 10.5 30
TT40 TT41
SPS AE/E, (%) 0.05 | 0.03 0.03
Ti0 I8
TT1
o ATLAS e o, (cm) 20 | 12 12
= TT60
AD ey (MM-mrad) 2.4 3.6 3.6
Rp)
P i' East Area O-r.k (“m) 400 200 200
\ oS 1
B* (m) 1.6 ) )
| ¢ LINAC 2 { g
N LINAC 3 LEIR

2005 (78 m)

lons

ANVAKE—> experimental area

<SPS beam: high energy, small ¢,*, long p* P

MAX-PLANCK-CESELLSCHAFT
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PROTON BEAMS @ CERN @

Parameter

Ape=2TTClw ,,=2TTC/(N €%/€ )M, )"
o,=12cm~A,, — n,~8x10'%cm-
—Eg=mcw,./e=2amc?/eh, ~27TMV/m
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Parameter

Ape=2TTClw ,,=2TTC/(N €%/€ )M, )"
o,=12cm~A,, — n,~8x10'%cm-

—Eg=mcw,./e=2amc?/eh, ~27TMV/m

—Use self-modulation instability (SMI)
—0,~12cm train with period ~1.2mm
—>n~7x10"cm3, (k ,0,=210, /Ay ~1)

—Epg~1GV/m, f,,~237GHz, L,=10m

P. Muggli, Wigner Institute 05/05/2017
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5~ PROTON BEAMS @ CERN AARE
Max: le kHI [b[”u )Il sik
c\ER/ﬂ/
N/
__C_;MS_ Parameter PS SPS Opt
LHC Norn A E, (GeV) 24 | 400 400
2008 (27 km) TN
10
LHCh N, (1070) 13 | 105 30
SPS AE/E, (%) 0.05 | 0.03  0.03
Ti0 Ti8
o AWAKE
Wat/// ATLAS o, (cm) 20 12 12
1 TT60
: AD ey (MM-mrad) 2.4 3.6 3.6
Rp)
—— o (um) 400 | 200 200
PS I
\ EeEm D/ B* (m) 16 5 5
Aﬂ . LINAC 2 {ei
N o LINAC 3 LEIR
lons
n,~7x10%cm for k,0,=1
: A e~1.2mm<<o,
ANVAKE— experimental area f .~240GHz
L,~10m~2p3"
<SPS beam: high energy, small ¢,*, long p*

<>Initial goal: ~GeV gain by externally injected e-, in 5-10m of plasmaw T‘{

in self-modulated p* driven PWFA

© P. Muggli
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AWAKE

% SELF-MODULATION INSTABILITY (SMI)

z=0, e k,0; =45 20' T z= scm, e JVieira \

80 i0.00 'g' i ‘ ‘ .
LI & (e |
oft R KL ] §
; w0l 11010 = 0.5 Growth o %

0.0 0.24/0_4‘ %ﬁ:ﬁ | 1.0 ‘ 12 3\/3 - - I -0.20
§1-8 Eaccel oE WB AA/\ ENex - ( b Me (1 |§i k z ) c 185 Eaccel oEwg
‘f‘:: JAuAvAv”v”v”vA\/Avy@/\vmv/\v \/\/ o4 oM b( 2 k2 % V/\\/\/\\//\/A\//\/A\/\V/\VA\/A\/\/\VA\/\/\v

0.0 — 0‘.2‘ - OT4 | EO[gm] 0. 8 | ‘1.‘0 - ‘1 ‘2 ) 0.0 | 0.2 0.4 EO[r?]m] 0.8 1.0 | 1.2

Grows along the bunch & along the plasma Kumar et al., PRL 104, 255003 (2010)
Pukhov et al., PRL 107, 145003 (2011)

Schroeder et al., PRL 107, 145002 (2011)
<>Initial small transverse wakefields modulate the bunch density with period

“Mpe<<O ¢
<>Longitudinal wakefields reach large amplitude |
through resonant excitation Y/ _.

J. Vieira et al., Phys. Plasmas 19, 063105 (2012)
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SELF-MODULATION INSTABILITY (SMI) ~— —

k 05_45
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SELF-MODULATION INSTABILITY (SMI)

.. 2=0, e ko =45 o gzo
AV
?Tﬂ Y I' i
% 4o} 7 :”_0_10 £ 0.5 Growth
—

Saturation

18} ~ A0,
iEacceI 4A%E WB

ANAABANAAAN

Eaccel [GV/ m]
! o
O

Distance (z) [cm]

Radial!
NOT longitudinal!

AWAKE—

Vieira, Phys. Plasmas 19, 063105 (2012).
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'l First experiments: 2016 C\E/RW
b

i

Rubidium Plasma
10m, 10'4-1015 cm=3

% AWAKE EXPERIMENT =

lonizing
Laser

€——>€ — Laser OTR/CTR, 2-screen
p* from SPS SMI Acceleration = pump Diagnostics

72N

7
\EN%

MAX-PLANCK-CESELLSCHAFT
© P. Muggli




& Rb VAPOR/PLASMA SOURCE T

Max-Planck-Institut fiir Physik
W !

lerner-Heisenberg-Institut) 10
= R. Kersevan (CERN) CE/RW
Laser, p*, € G. Plyushchev (CERN/MPPEPF

<
_— - gk \Vaporc S

el O -
Viewport // \
/ \
Expansion Orifice
Folpno Rub d{"‘ S"““‘“? - E. Oz & P. Muggli., NMA 740(11), 197 (2014).

Rb anomalous dispersion at 780 and 794nm

@ [RE | F. Batsch (MPP)
_ 1.002 D, D, aTs E. Oz (MPP)
5 1 — - Spect h1
-_: ﬂ‘ 1 pectrograp
0.998F . . . Laser Spectrograph 2
775 780 785 790 795
o sxl0’ e Oz et al., NIMA 829, 321 (2016)
' ' ' (@) o8 1m0 ‘
el 1 . "6',H“H§“ﬂUH%HH Offnt;lj:’m if Gt
S —_ i it _ 0.5 3¢ 5] :
:: 1 L s 2
| |
| A , J : i
975 780 785 790 795 £ 3
Wavelength [nm] 04t} 0.5 1taelin A
i .‘:;:-_,. f v"v‘:w 1SS 2% .
Test relatlve accuracy 0.6+ it l““’”i | 1 “‘“3“”
T TR 80 0 Yes 70 75 %0 785 790 795 800
€ Reference arms Wavelenggh (om) Wavelength (nm)
> ~ 3 g 3
Transkation stages Spectrograph 1 S(i) — Z. 005(2_7[ .|i nl rojiﬂ'l + nl)’ rOf‘ZAZ +gi|J
. Spectrograph 2 A 471'(/1 - Al) 47[(/1 - '{2)
aser
[Rb |
| Rb J

<-Requirements: 10™<ng, ,<10"cm3, Ang, /Ng;, ,<0.2%, few cm ng, , ramp P
<-Impose temperature AT<0.3K @500K (AT/T=Ang,/ng,<0.2%) + free expansion at ends fl/’;\l
<~Anomalous dispersion for ng, measurement: <0.3% accuracy! ‘\\nw_/
<-Meets all specs ...

© P. Muggli

MAX-PLANCK-CESELLSCHAFT




AWAKE—

A Rb VAPOR/PLASMA SOURCE

Max-Planck-Institut fiir Physik
(W )

erner-Heisenberg-Institut) 10
- R. Kersevan (CERN) CEEW
Laser, p*, & (c G. Plyushchev (CERN/MPP(EPF
—_— - O \\Vapor cel O ~ S~
o 1M

erlength [nm]

Test relative accuracy :Hi?tm;;ﬁiiiiﬁﬂ
. a’o L] 740 : 750 760 70 780 ) D ‘%65 770 7758 780 785 "60 795 360
€ Reference arms Wavekngth (1) Wavelength (nm)
~ 3 ~ 3
Transfn?nsuges Spectrograph 1 S(l) — Z. 005(2—7[ .|: nl rb.fiﬂl n nl)’ rOf‘ZAZ 4 E’j|J
Spectrograph 2 A 4’”(’1 - /1'1) 47[(1 - ﬂ'z)

Laser

1RE |

<-Requirements: 10™<ng, ,<10"cm3, Ang, /Ng;, ,<0.2%, few cm ng, , ramp
<-Impose temperature AT<0.3K @500K (AT/T=Ang,/ng,<0.2%) + free expansion at ends
<-Anomalous dispersion for ng, measurement: <0.3% accuracy!

<-Meets all specs ... MAX PLANCK CESELLSCHAFT
© P. Muggli P. Muggli, Wigner Institute 05/05/2017
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InStrumentation F. Braunmueller, MPP

— R. Speroni, CERN

” 'e'“‘;e"“"'e" voives for loss

probes for

controlling :Lzressure

o neater  lexperiment
1 I requirements

<-Somewhat complex control system
<-Worked well

<-Produced expected Rb vapor density
<-No safety incident with Rb

© P. Muggli

_ ¢\  Vapourcell

Oil heater

;,1”1\7\ . /'

Expansion
volume

‘ }ig-ﬂask

and flow path MAX-PLANCK-CESELLSCHAFT




ATVARE—
% Rb VAPOR/PLASMA SOURCE AVARED
g Instrumentation F Braunmuelier, MPP

(Werner- -Heisenberg: -Institut)
.
R. Speroni, CERN
A o« Wy 7\ 77 ——_ DOWN
\ ) \ -,’_E-\; h nect
T_,Q ™, | -—
A — \ / — \
™ A W AVEIENT P, L \ =
m C XAMAVS & o5&
peed ( \ { P \ { ™
> L) )

N

WDL

. P&
L, r— . - E

probes for f
controlling of pressure
15 heater and
sections .| experiment
requirements

<-Somewhat complex control system
<-Worked well
<-Produced expected Rb vapor density

<-No safety incident with Rb an flow path XX FLANCK CHSELLSCHATY
© P. Muggli P. Muggli, Wigner Institute 05/05/2017

Expansion
volume

Vapour cell

Oil heater =




%‘ Rb VAPOR SOURCE (heat exchanger) @
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(W Institut)

Development of the ends ‘Installed in AWAKE! E/RW

© P. Muggli
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ME1 LSSE2 ME2 Cﬁw
VE1 \

1
- = -’- I = FeeTheTheFieFicfMefiefMeflcssssccssyey Photoinjector

— P S T
V7] >

LSSE1

I
|
|
|
|
| Delay line

]
]
]
]
1 ME4
]
]
LSSP1 :

lonization Focusing Lenses ~45 meters
from Plasma Cell Entrance

Cam 4 A Cam3 VP4 LBDP1 LBDP2 LBDP3
Virtual *>"|- vinual | 37P5) ")
Center '\|.

Cam5
/ Virtual
Exit

Plasma cell

Entrance Exit

MD2 Virtual Line Mp?’: Laser
Table Syl Transmission

S Diagnostics
J. Moody, M. Huether, MPP, V. Fedosseey, F. Friebel, CERN

<-Fiber/Ti-Sapphire laser: ~100fs, E,_,=450mJ
<Rb: ¢p=4.177eV, |,,,~1.7x1012Wcm2,
>ro~1mm, Zg~5m, | . >10x10"2Wcm-2

<-Field ionization => n_=ng,, uniformity and ramps "&@ .

<-Virtual plasma for alignment NAX-PLANCK CESELLSCHAFT
P. Muggli, Wigner Institute 05/05/2017
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LASER & PLASMA CHALLENGES

AWAKE

=2 Rubidium | Grotian Diagram Laser Pulse Spectrum (~100fs

E,,=4.18 eV -

N Yy r s 104 52P312 -> 52D513‘ 52Dm L/
= 0.99 eV to D2
< < Continuum e 081
b 528,,-> 52D
|5 T E=3.87ev 5D, E=3.186eV 52D, = —
oL X A W, 1 [
E|wn £ A & 06
G % 19
:"g rf: /\e %o 1 § % 04 _ 2
3 E=1.59 eV § |[5Py2-> 5D | 5%S, . > 52D, ,
9 5Py, 02
”u
g
0.0 4
750 7&0‘ 7;0 780 7Sl)0 860 8;0
Egna=0e J. Moody MPP 5. (nm)

0.5

2
~ 1.5} L
g
=
Q
~ 1t
0 ‘ ‘ :
0.5% — —
1 T2
=
2 24
=
£ 05} 5 205 0 ‘
%D A\ (nm)
: L
) . J .
-1 -0.5 0 0.5 1
A\ (nm) X107

x10™

© P. Muggli

<-Overlap between Rb optical transitions
(D, @ 780nm) and short laser pulse
spectrum

<-Anomalous dispersion can stretch the
pulse, dominates interaction

<-Population of upper states decreases
ionization intensity

<-Why we are here ... —

<-See Josh'’s talk

/;.5-':::7
Vg
I

o A\
o

-

| El - (”,‘f :
N/

MAX-PLANCK-CESELLSCHAFT
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Eon= 418 eV

............ "Rubidium | Grotian Diagram Laser Pulse Spectrum (~100fs)

1.0 52P3,2 -> 520512‘ 52D312

9 0.99 eV to
<

D2
Continuum 08 \.

See Josh’s and Gabor’s talk ...
See Anna-Maria’s talk ... (wakefields)

and Misha's talks ... (n,)

Y \JVC Al DCLYVVCC J UM C C U
_1s) (D, @ 780nm) and short laser pulse
3 L spectrum
[ L . .
: <-Anomalous dispersion can stretch the
0 T T T . . .
0.5l _ pulse, dominates interaction
1 T2 1 .
: J{\ <-Population of upper states decreases
g o | ionization intensity
507 i o 0T s il <Why we are here ...
5 It {-See Josh’s talk
-1 —O..5 (I) 0..5 1
A (nm) x107 MAX-PLANCK-CESELLSCHAFT
© P. Muggli

P. Muggli, Wigner Institute 05/05/2017




Max: Pl kI llli Pl sik

lonizing
Laser

Rubidium Plasma
10m, 104-10"° cm-3

€——><€ — Laser OTR/CTR, 2-screen
p* from SPS SMI Acceleration = pump Diagnostics
COmeters S o S T i
s Propagation direction ] ooaf ' ' ' N;_SQEd 'SQEd ]
- ‘ . 7 002f -
Long beam: | | - s Tl MH\ H\\H\M il
0z~100 Ap j: — ; 0.00 - ‘\‘H ‘l " ’ H ‘ ‘\\‘ ‘ U“ ‘H‘”\““W ]
L ] w002 ]
004 I ! ! ! ! \Ij Vllelra _r

11400 11600 11800 12000 12200 12400 12600 1280
Position [c/ m,]

<>No seed no SMI (over 10m)

“Sharp” (<<\,,) start of the beam/plasma

interaction for SMI seeding VAN
AWAKE: will seed with ionization front! [\L,: /J

MAX-PLANCK-CESELLSCHAFT
© P. Muggli




5 /AWAKE EXPERIMENT @ CERN @

Max: Plncklnlll[ Pl sik

—————

' First experiments: 2016 C\E/RW

N d
lonizing
Laser

Rubidium Plasma
10m, 10'4-1015 cm=3

I > p* dump

——> Laser OTR/CTR, 2-screen
p* from SPS SMI Acceleration ~ Dump Diagnostics

.................. T TR
Ometers ]

d Propagation direction ;

oz~100 Ap \;

<-Short laser pulse creates the plasma and seeds the SMI

$-0,~12cm >> A ~1.2mm (n,~7x10"*cm™) => Self-modulation Instability (SMI)*
0, aser~30UM<<A,, => good seed

laser

Vapor

. MAX-PLANCK-CESELLSCHAFT
© P, Muggi Kumar, Phys. Rev. Lett. 104, 255003 (2010)




(Werner-Heisenberg-Institut)

; ATVAIE—Z
% | AWAKE EXPERIMENT @ CERN >
.. (11111 '”‘ First experiments: 2016 C\E/RW

N /LS

<-Short laser pulse creates the plasma and seeds the SMI
$-0,~12cm >> A ~1.2mm (n,~7x10"*cm™) => Self-modulation Instability (SMI)*

<o

2 laser~30UM<<A,, => good seed

MAX-PLANCK-CESELLSCHAFT

©rmgg  Kumar, Phys. Rev. Lett. 104, 255003 (2010) P. Muggli, Wigner Institute 05/05/2017




& /AWAKE EXPERIMENT @ CERN AT

Max-Planck-Ins utul fiir Phy ik
(Werner-Hei

EEEEEEEEEEEEEEEEEEE r’(
o < ‘}lt
Laser [N | Fistexperiments:2016 ()
vegd {‘: W

onizing _ggme— il M.W .

Laser
Pulse

Final

Rubidium Plasma
10m, 10'4-1015 cm=3

I > p* dump

€——><€ ——> Laser OTR/CTR, 2-screen
p* from SPS SMi Acceleration  Dump Diagnostics

laser

.................. T e
Ometers

d Propagation direction ;

oz~100 Ap \:

A. Pukhov Acceleragon

Vapor

p+

< The wakefields grow ...

]:— imiz E

0.1}

Accelerating field, GV/m

’ Injection Point

L L s L | L s L L T
MAX-PLANCK-CESELLSCHAFT
0 5 10

© P. Muggli Distance, meters P. Muggli, Wigner Institute 05/05/2017




. % _ AWAKE EXPERIMENT @ CERN AV

First experiments: 2016 C\E/RW

</

| ' wa

lonizing
Laser
Pulse

Final

Rubidium Plasma
10m, 10'4-1015 cm=3

I > p* dump

€——>€ — Laser OTR/CTR, 2-screen
p* from SPS SMI Acceleration = pump Diagnostics
e laser

g Propagation direction ]

— |

Vapor

Long beam:

oz~100 Ap \}: p*
_—
_—
= - < The long (0,~12cm ) p* bunch self-
ICro : .
R bunching | modulates with period Aj,~1.2mm
regions | R e | (ng~7x10%cm3)
ES:E | E B <>~100}\'pe per o,
% 2 162§
: 1_ij1nuu . B W7
00. MRRARIRLY P 1(1)\ slm LA 1‘..!1‘2 31‘é 16° &@__"_
Position [cm] MAX-PLANCK-CESELLSCHAFT
© P. Muggli
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First experiments: 2016

13t goal of AWAKE (2016-17):
demonstrate and study
the self-modulation instability (SMI)
of a long p* bunch in a dense plasma

oo l I ’ 405
ALk
N E ||’ \‘lg.i Y ;\|'L';.;' : '410‘?
1 ;lni g M
X | ol a 04 ah JHI}A"'_ 020
- I I mrouTee | lmm] MAX-F CK-CESELLSCHAFT
I 5/05/2017




5 SMI DIAGNOSTICS AR

Max Pl(Weml(vH{a eeeeeee rlns[\iml;bph k I 'f
g AT u¢wﬁa CERN
Laser (I i 4_,; First experiments: 2016 { !

(AARRRRRERRARE HH“ ‘,:I

18t goal of AWAKE (2016-17):
demonstrate and study
the self-modulation instability (SMI)
of a long p* bunch in a dense plasma
0,>>N,e~N, 14

T ;. h ;4.. ;.. o l’ no
| l
Three observables " [ | ’ *’°"
- < Defocused p* Ew' T |:~ b *; u"' *”°"
< p* bunch modulation at A, (f) ) G R i
<~ Emission of coherent transition SMI !!“ £341 I
radiation at A (f _ l! A
pe ( pe) o - 3“ JHJA"‘ . & 920
rrrrr \U/ I::U"‘m] m I I —_ SO lmml NCK-CJSELLSCHAFT
@ 5/05/2017




Ve TWO-SCREEN SAMPLE RESULT @
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C\E RN

Screen

M. Turner, CERN  SMI
Turner et al., NIMA 854, 100(2017)

2016/12/10 03 03:54. 866167

G v M Turner CERN

s

10 2016/12/12 01 30 54 866009

M Turner CERN

y/ mm
o

y/ mm
o
I
.
]
o

Transverse proton'beam profile W|th

L N
Transverse proton beam proflle
‘no plasma (no Rb and no Iaser) with _plasnta - o
BT -10 - /?nm 5 10 15 T T 5 - 0 5 10 s

<-p* defocused by the transverse wakefield (SMI) form a halo /
<-p* focused form a tighter core

<-Estimate of the transverse wakefields amplitude ( IWper r
<Information about saturation length?

MAX-PLANCK-CESELLSCHAFT

© P. Muggli P. Muggli, Wigner Institute 05/05/2017
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SMiI D;AQNQ§Ti.CS

N
1818

ARELE

First experiments: 2016

lonizing
Laser
Pulse

Final

Rubidium Plasma
10m, 10'4-1015 cm=3

> p* dump

> Laser OTR/CTR, 2-screen

SMI Acceleration

AWAKE—

CE/RW
\

N /LS

p* from SPS Dump Diagnostics
. “J-0m  Not modulated Simulation by K. Lotov” TT Schottky Diode
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<Density modulation at the 10ps-scale visible
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<~ Laser ionization of a metal vapor (Rb), 3-4m plasma for p* SMI only, SEEDING NECESSARY!
<-~10m discharge or helicon source for acceleration only (scales to 100’'s m)
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<2021-LS3, RUN II
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AWAKE

Vo SUMMARY

(Wevr;ev'_fleis;blevurlnsﬂtuﬂ " C@
<> AWAKE ran for 48h in Dec. 2016 and saw signs of SMI on all three /)
diagnostics

<> SMI and e acceleration demo experiments in 2017-18
<> Run II: (2021-): quality of the accelerated e~ bunch (AE/E, ¢)

<> AWAKE has a helicon plasma source development project with IPP/
SPC for 1-4-10-100s m source ...

<> Application of p*-driven-PWFA: e-/p* collisions

<> lonization seems to occur even at high ng, ... (good for AWAKE)

<> Can we get some interesting physics from laser propagation/ionization?
Unique tools for non-linear optics? Rb, well controlled and diagnosed ...

E. Gschwendtner et al., Nucl. Instr. and Meth. in Phys. Res. A 829, 76 (2016).

E. Oz et al., Nucl. Instr. and Meth. in Phys. Res. A 829, 321 (2016). TN
E. Oz et al., Nucl. Instr. Meth. Phys. Res. A 740(11), 197 (2014). W &7 )
A. Caldwell and M. Wing, Eur. Phys. J. C 76 (2016) 463. \\Il'r": )
A. Caldwell et al., AWAKE Coll., Nucl. Instrum. A 829 (2016) 3 ~—

MAX-PLANCK-CESELLSCHAFT
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CERN

N

2nd Wigner/MPP AWAKE workshop: Laser plasma generation for particle acceleratio
Wigner Research Centre for Physics, Budapest 2017. May 05.

Program

9:15-9:30. Gagik Djotyan. Introductory remarks

9:30-9:45. Péter Lévai: Wigner Research Center: Research directions

9:45-10:15. Patric Muggli: Summary of the first SMI results of AWAKE

10:15-10:45: Coffee break

10:45-11:15. Béla Raczkevi: Laser plasma diagnostics in rubidium vapor cell

11:15-11:45. Josh Moody: First Full Scale Laser Propagation Results Through the 10 Meter Rb Vapor Source at
AWAKE

11:45-12:15. Chen Lin: Recent progress of Compact laser plasma Accelerator (CLAPA) at Peking University
12:15-12:45. Anna-Maria Bachmann. Laser plasma radius measurement.

12:45-13:45. Lunch

13:45-14.30. Visit to the Wigner Laser Lab (Miklos Kedves)

14:30-15:00. Gabor Demeter: Modeling the interaction of ionizing laser pulses with rubidium atoms for the
AWAKE project

15:00-15:30. Andrea Armaroli: Efforts for modeling dispersive non-linear polarizability

15:30-16:00. Mikhail Martyanov: lonization diagnotistic

16:00-16:30. Coffee break

16:30-17:00. Fabian Batsch: Interferometer-based white light measurement of neutral rubidium density and
gradient at AWAKE

17:00 - 17:30. Mathias Huther: "Concept of SMI-seeding with an electron bunch.
17:30- 18:00. Mihaly Pocsai: lonization of rubidium with ultrashort intense laser pulses
18:00-18:45. Round table discussions &™) |
Dinner: 19.15-22.15 e/

MAX-PLANCK-CESELLSCHAFI1I
© P. Muggli
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e~ Bunch
ﬂ

Laser Pulse

<>ILC-CLIC, 0.5TeV bunch with 2x101%-

Wake-field modules Gamma converter and Detector

<-SLAC, 20GeV bunch with 2x10%%" ~60)
<>SLAC-like driver for staging (FACET= 1 stage, collider 10* stages) mw? careresss
<>SPS, 400GeV bunch with 10p* ~6.4k]

LHC, 7TeV bunch with 10p* ~112k]J

<A single SPS or LHC bunch could produce an ILC bunch in

a single PWFA stage!
<>Large average gradient! (21GeV/m, 100’s m) fl?’jf\
@P_Mugg?WakeﬁeIds driven by e* bunch: Blue, PRL 90, 214801 (2003)




