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Motivations 

Strong EMP effects on electronic equipment inside and outside the experimental 
chamber

E. Woryna et al. Corpuscular
diagnostics and processing
methods applied in
investigations of laser-
produced plasma as a source
of highly ionized ions Laser
and Particle Beams (1996)

- Oscilloscope 
Faraday Cage

- Usage of voltage 
supplier unit

M. De Marco et al. Journal of Physics: Conference Series
508 (2014) 012007

Kwinten et al. Characterisation and Modelling of Ultrashort Laser-
Driven Electromagnetic Pulses submitted to Scientific report

K.Nelissen et al. Characterisation and
Modelling of Ultrashort Laser-Driven
Electromagnetic Pulses submitted to
Scientific report



EMP in literature

Krása et al. Spectral and temporal characteristics of target
current and electromagnetic pulse induced by nanosecond
laser ablation, Plasma Physics Control. Fusion (2017)
10.1088/1361-6587

Two plasma phases

A.Poyé et al. Physics of giant electromagnetic pulse
generation in short-pulse laser experiments
PHYSICAL REVIEW E 91, 043106 (2015)

Different kind of 
regimes

C G Brown Jr. Electromagnetic Pulses
at Short-Pulse Laser Facilities Journal
of Physics: Conference Series 112
(2008) 032025
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EMP measurements at CLPU

Proton generation EMP FFT in time

Kwinten et al. Characterisation and Modelling of
Ultrashort Laser-Driven Electromagnetic Pulses submitted
to Scientific report

Kwinten et al. Characterisation and Modelling of Ultrashort Laser-Driven Electromagnetic Pulses
submitted to Scientific report



EMP measurements in TA at CLPU
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EMP measurements in TA at CLPU



Simulations of TA EMP 



Conclusions

-EMP is due to the escaping electrons and return current flowing on the system

target-target holder compensating the unbalance of charges.

-EMP strongly depends on different laser regimes and on different target material

and sizes as well as target chamber structure.

-Relatively high current induced in cables and electronics

-Electric field inside the interaction chamber in the level of 10’ kV/m

-Interaction chamber works as a bandpass filter
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