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The laboratory facilities in 28M: Our laser and test lab
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Property Main beam Probe beam Hollow-core fibre 
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 109 108

Laser performance characteristics

3

Already achieved Under construction
S. Weichert, Master’s thesis
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Focusing setup identical to FLASHForward ionisation line 
and allows for testing of: 

> plasma channel formation         required pulse power and duration 
> plasma based laser defocusing 
> targetry, including novel plasma density and species profiles 
> plasma density and species diagnostics 
> including calibration of plasma diagnostics based on stark broadening 

FLASHForward‣‣ 

FLASHF   orward ionisation testing line
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G. Tauscher, Master’s thesis

M. Quast, Master’s thesis

FLASHForward‣‣ Ionisation chamber

Modelling of plasma formation

 Laser focal spot    

WG3
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Focusing setup identical to FLASHForward ionisation line 
and allows for testing of: 

> plasma channel formation         required pulse power and duration 
> plasma based laser defocusing 
> targetry, including novel plasma density and species profiles 
> plasma density and species diagnostics 
> including calibration of plasma diagnostics based on stark broadening 

L. Goldberg and L. Schaper

plasma target

FLASHForward‣‣ 

FLASHForward‣‣ 

FLASHF   orward ionisation testing lineFLASHForward‣‣ 

WG3
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650 mJ 
laser
 4 mJ laser


Hexapod-
mounted 
target


Focal spot 
camera


f/14 
focusing 
optic


Setup usable to generate electron beams via 
LWFA. 

> Used for testing of diagnostic concepts for                             : 
> X-ray filters and camera 
> Transition Radiation pick-up optics and spectrometers 
> Laser-electron interactions (Thomson scattering) 
> Additional plasma diagnostics 

> Additional investigation of relevant areas, such as laser 
generated plasma down ramp targets and damage testing. 

LWFA experimental setup
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FLASHForward‣‣ 

WG2 and WG3
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> pointing stability < 2 urad. 
> drift over hours ~ 5 urad. 

Focus quality and stability

9

> After focusing with f/14 off-axis-parabolic mirror 
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> peak intensity - 1.25 x 1019 W/cm2 (10 % error) 
> spot radius (I/e2) = 9.4 um 
> peak normalised vector potential  = 2.42 
> Strehl ratio = 0.84 
Peak normalised vector potential, a0 : 2.42
Strehl ratio : 0.84

Spot radius, I/e

2
: 9.4 µm

Peak intensity : 1.25⇥ 1019 W/cm2

Pointing stability :< 2 µrad
Drift over hours : 5 µrad 20 

 mins
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Electron spectrometer

BOND chamber

Laser diagnostics Charge diagnostic

Beam profile diagnostic

X-ray  
diagnostic
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Current experimental schedule and priorities

1. Testing of FLASHForward ionisation 
A. Characterise laser focus 
B. Demonstrate reliable density diagnostics 
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

Experiments underway
Diagnostics under construction

FLASHForward‣‣ 

FLASHForward‣‣ 

http://plasma.desy.de
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Backup slide: X-ray diagnostics
Vacuum closed using micron-thick polymer 
window with good transmission to < 2keV 

Delivery in April 

Ordering in progress

WG2

http://plasma.desy.de

