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The laboratory facilities in 28M: Our laser and test lab
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| aser performance characteristics

Hollow-core fibre

Main beam Probe beam COMPressor
Energy [ mJ ] 650 4 1
Pulse length [ fs ] 25 25 5
Spectrum [ nm ] 760 - 840 760 - 840 500 - 1100
Beam diameter [ mm ] 45 12 15
Repetition rate [ Hz ] 10 10 10
Contrast ratio 10° 108
Already achieved Under construction

S. Weichert, Master’s thesis
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FLASHForwardr» ionisation testing line | lonisation chamber

Laser focal spot — \J 1“ v
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M. Quast, Master’s thesis
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17m focal length
Convex Concave

Focusing setup identical to FLASHForward»> 1onisation line
and allows for testing of:

> plasma channel formation —» required pulse power and duration

> plasma based laser defocusing

Modelling of plasma formation ‘o
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WG3‘ G. Tauscher, Master’s thesis
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FLASHForwardr» jonisation testing line

ASHForward»» plasma target

Focusing setup identical to FLASHForward>> ionisation line * TR S Py R IR PP
and allows for testing of: T s
> plasma channel formation —» required pulse power and duration ':; . Ul
> plasma based laser defocusing % - o
> targetry, including novel plasma density and species profiles s 10 —
> plasma density and species diagnostics § . I L
> including calibration of plasma diagnostics based on stark broadening =~ =
20 40 60 80 100 120 140

Pressure [mbar]

‘WG3 L. Goldberg and L. Schaper
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L WFA experimental setup

Setup usable to generate electron beams via - 1 _— .
LW FA- e I} ll'i 3:335}%__%%:{—:2— ’_-‘:_"? e j o

: : : 4 md laser
> Used for testing of diagnostic concepts for FLASHForward . \
L/ :\L .
> X-ray filters and camera J D e
> Transition Radiation pick-up optics and spectrometers Hexapod- U | ,.,.\f
> |aser-electron interactions (Thomson scattering) f i mounted/_,a.—_m_\ ’ﬁ
. . . 1 T h__
> Additional plasma diagnostics ‘WGZ and WG3‘ 4 target /- N\ T
~ focusing fl—t—te—— L[ gy
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> Additional investigation of relevant areas, such as laser € ‘ L)1 fg v
generated plasma down ramp targets and damage testing. : . w— -
Focal spot ‘%
camera |
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Focus quality and stabllity

— Horizontal
—Vertical
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: 9.4 pm

2
> Peak normalised vector potential, a, : 2.42

> Peak intensity : 1.25 x 10" V\/'/cm2
> Strehl ratio : 0.84

> Spot radius, I/e
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Current experimental schedule and priorities

1. Testing of FLASHForward»» 1onisation
A. Characterise laser focus <€ Experiments underway
B. Demonstrate reliable density diagnostics <= Diagnostics under construction
C. Benchmark modelling of plasma generation
D. Prove usable PWFA target
E. Explore tailored targets for DDR, etc

2. Generation of electrons and x-rays via LWFA <«
A. Achieve stable’ beams suitable for testing
B. Test/Develop diagnostics

3. Additional studies
C. Further investigate novel targetry with flexible driver-probe geometry
D. Laser damage testing of FLASHForward»» components

LWFA experiments
to begin May/June

plasma.desy.de
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Backup slide: X-ray diagnostics

Vacuum closed using micron-thick polymer x-ray Direct CCD Camera

window with good transmission to < 2keV

LUXEL
X

Delivery in April

The supporting grid structure
for both is stainless steel.

For the LEX25-HT, the grid bar width is 30 microns, the pitch is 390y
and the grid is 84% open. The membrane is 60nm total of aluminum
and 600nm of polymer. The visible light transmittance is a few percent.

For the LEX25, the grid bar width is 50 microns, the pitch is 500 ym

, and the grid is 81% open.The membrane is 150nm total of Al Orderi ng in prog g S o)

and 1000nm of polymer. The visible light transmittance is <1E-6.
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