Summary of WG1,

Beam-driven PWFA
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Measurement of transverse wakefields in a positron-driven hollow channel

(a)
. T kefield
« Hollow plasma channels: a proposed method to accelerate low emittance 200 e W
positrons with high gradient (key to a complete plasma linear collider concept). -
Challenge: Strong deflecting transverse wakefields for misaligned beams.
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— Transverse wakefield measured directly via the kick of the probe bunch. o Bunch separation (j:m)
— Extra independent measurement: Indirect estimate of transverse wakefield from Longitudinal wakefield
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Carl A. Lindstrøm (Oslo)


High Transformer Ratio PWFA demonstration

@ PITZ

> Photocathode laser based shaping of
(double) triangular electron bunches
was achieved

measured beam for beam-plasma delay of 210 us

) n,~10% cm?
> Measured Transformer Ratios up to

~4.9 +- 0.6 (detailed analysis ongoing)
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» Stable Driver (L~7\p) transport over 100
mm Plasma (Gradient £ 10 MV/m)
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> Improved bunch shaping capabilities
under assembly
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Alexander Knetsch (DESY, Hamburg)

FLASHForward X-1

High-quality electron beams from a plasma cathode

A. Knetsch, S. Bohlen,J. Dale, R. D’Arcy, J.-H. Ré6ckemann,
B. Hidding, Z. Hu, V. Libov, T. Mehrling, P. Niknejadi,
A. M. de la Ossa, K. Poder, L. Schaper, B. Sheeran,

M. Streeter, G.Tauscher, M. Quast, J. Zemella, J. Osterhoff

X-1 is the internal injection PWFA experiment at FLASHForward.
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Alexander Knetsch (DESY, Hamburg)


Theoretical and experimental studies on plasma generation

Gabriele Tauscher (DESY, Hamburg)

Molecular gases show complex 3 H,

fragmentation dynamics

Most important here: Duration of
interacting pulse
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Short pulse regime (up to few 10fs):

molecular ionisation path, modified ADK

theory applicable

Long pulse regime (from few 100fs):
sufficient time for dissociation before

ionisation, standard ADK theory works
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Gabriele Tauscher (DESY, Hamburg)


Riccardo Pompili (INFN, Frascati)

S ummary Recent results SPARC _LAB
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Riccardo Pompili (INFN, Frascati)

Carl A. Lindstrøm, Oslo

Recent results SPARC_LAB


Marlene Turner (CERN and TU Graz)

Indirect Measurement of the Seeded Self-Modulation in the AWAKE Experiment at

CERN
IS 1 core IS 2 core .
Npe = 7.7x10%4/cm? Log %u
Plasma s
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_ pixel )
- Observation of protons at large radial

positions (protons defocused by the
transverse plasma wakefields).

- Measured transverse momentum larger
than initial momentum plus the seed
wakefields = wakefield growth.
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M. Turner and the
AWAKE collaboartion

Maximum
defocused
protons exit
the wakefiedls
earlier for
higher plasma
densities and
larger proton
bunch
populations
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suggesting a
faster growth
of the SSM.


Marlene Turner (CERN and TU Graz)


Falk Braunmueller (MPP, Munich)

Secies St Maaun-D1agnostics via CTR

«  Waveguide-based heterodyne receivers for CTR:

- 90-140GHz-system + 170-260GHz system new ™\
« Can detect 2"d harmonics of f._.4uiation Fast °s°'"°s°°pew -
Signal: e.9. ferg ~260GHz N }':égzrzsg;o,’te i Coherent transition
— | - f~5-22GHz radiation @ f '
R f - f ~270GH / . _IF >~ <=3 modulation
eference:  f,q y 4 Mixer J (90-280GHz)
T30 — |
. fCTR measured at fCTR ~ fplasma
Main result:|forp = fplqsmq(an)‘\vopour 0071 2 measured atfy o ~2xT
. _ . 250 -
2> SSM with ferp=f,4sma Gs predicted
> Rb fully ionized T 200f _—
Y o Preliminary resulf:
preliminary 5150t excellent agreement
Further: result:
~5% an-qradient . i:modulgﬁpn ~ fpIt:lsmc:(enCI) 100 fit result: fCTR=A*ngb,
+ more microbunches visible A= 90.1 / B= 0.499
50 . o0 ax ) a3
3 longer SSM-interaction (2) (Theory: f . ,=89.8 Vn, GHz, withn_ in[10"em™))
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Falk Braunmueller (MPP, Munich)


Mikhail Martyanov (MPP, Munich)
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A Preliminary CTR results

Max-Planck-Institut fiir Physik
(Wern

(Werner-Heisenberg-Institut)

* Three wide-band Schottky diodes see a strong CTR signal from modulated bunch

Plasma frequency ~172 GHz, 2 foils
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* Successful CTR frequency measurement with a Schottky photo-mixer prototype
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Mikhail Martyanov (MPP, Munich)


Kevin Pepitone (CERN)

Awake electron line AWAKE

Kévin PEPITONE CERN EAAC, Isola d’Elba, 24-30 September 2017, WG1



Kevin Pepitone (CERN)


Steffen Doebert (CERN)

Studies of an ultra-short bunch )

injector for AWAKE RUN 2

Obtained Parameter Size
Total Length 4.2 m

Beam Energy 85 Mel’
Energy Spread 0.52%

Bunch Charge 0.1 nC

RMS Bunch Length 53 f S

RMS Beam Size 0.2 mm
Normalized Emittance 0.7mm.mrad

EAAC 2017
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