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Acceleration of electrons(LWFA) or 

ions(TNSA) in plasma using an intense 

laser pulse

Highly nonlinear processes cause time 

consuming and difficult search for the 

optimal parameters

Machine Learning Based Reconstruction and 

Optimization of experiments

Supportive surrogate model to optimize

experiments of different acceleration processes

Fast and reliable interpolation of experimental  

diagnostics in parameter space

Automatic parameter search to archive 

minimal spread with maximum energy

Conditional Invertible Neural Network(cINN) ModelApproximating experimental 

diagnostics‘ probability density

Generating artificial experimental 

data for unseen parameter sets
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LWFA:

Main Pulse Energy

Group Velocity Dispersion

Focus position

Gas pressure

Far Field Camera Pixel Ct

TNSA:

Third Order Dispersion

Group Velocity Dispersion

Main Pulse Energy 

Thickness of material

Training direction: 𝑓(𝒙; 𝒄, 𝜃)

Generation: 𝑓−1(𝒛; 𝒄, 𝜃)

0.0 0.2 0.4 0.6 0.8 1.0

GVD

0.3

0.4

0.5

0.6

0.7

0.8

P
e

a
k
 E

n
e

rg
y
(M

e
V

)

GVD

M
a

x
im

u
m

 P
ro

to
n

 E
n

e
rg

y
(M

e
V

)

Mapping from parameters of an 

experiment to distribution of diagnostics


