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Introduction 1/2

Need:
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solicitation
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o Studied Parameters:

— Energy of the electrons
» Time resolved spectrometer
— Spatial distribution of the energy
« Time integrated X-ray imagery
« Time resolved Infrared imagery
« Multi-way shock wave measurement
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OUTLINE

o Different methods used to analyze the beam
— Time resolved spectrometer
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Spectrometry: requirements
e¢SD

* The energy of the electrons Is given by the voltage
between the cathode and the anode

 The measurement can't be made near the cathode
A correction (Vak= Vp-Ldi/dt) must be made

( L is the self inductance between point of measure and the cathode).

» The goal of the spectrometer is to valid the
calculated Vak value by a direct measure
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SPECTROMETER

Energy

DIAGRAM OF THE SPECTROMETER
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Pictures of the Spectrometer

Adtrr?lsslon of é\#r?alyiglarleaf wion Spectrometer
ayers evels ot resolution -
€ beam E£5% / E+50% plugged into Cesar

10-13-2010



Spectrometry: results

S Superposition of Vak
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OUTLINE

o Different methods used to analyze the beam
— Spatial energy distribution
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X-RAY IMAGERY

=1 Very high density of current: X-ray
4<I/S(kA/cm?)<18 S film
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Difficult to obtain a direct image of the beam
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— Need to transform the information
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Some X-Ray pictures

energie atomique « energies alfer

Cathode in graphite

2837

Cathode in stainless steel

2839 2840
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grey level

Comparison between cathode

e materials
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Cathode in stainless

By taking into account the main parts of the images (plateau),
In theses conditions of density of energy:

Results with stainless cathode are more homogenous than with
graphite cathode.
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OUTLINE

 Different methods used to analyze the beam

— Spatial energy distribution
* Infrared Imagery
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Infrared imagery
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IR picture at 1=0

X and y sections at t=0
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Very different between X-ray and IR imageries.
*profiles shaped like a crown

ecould be due to ejection of matter at the front
surface

Experimental conditions:
Cathode in graphite (£=95mm)
F=100cal/cm=2
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OUTLINE

 Different methods used to analyze the beam

— Spatial energy distribution
« Shock wave measurement
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Interface velocimetry measurement

“= In order to measure the shock wave generated by
~ the electron beam in the material, we have been
employing a velocimeter using heterodyne
technique 11,21

1: Strand et al., Velocimetry using heterodyne techniques, proc. of SPIE, vol.5580
2: Mercier et al, Photonic Doppler velocimetry in shock physics experiments, J. Phys.IV (2006), 805-812
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Interface velocimetry measurement

¢SP
Main characteristics of the system :

‘Fiber Lasers and Fiber components coming from
communication industry (1.55um)

+10m/s<velocity<up to 2000m/s (depending of the
bandwidth of the digitizer)

-4 ways associated to one laser

Block diagram of the system
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Shock wave measur'emen’r
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F=140cal/cmZ2
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« Comparison between simulation and experiments
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Comparison of 1d simulation with
e experimental signals
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SUMMARY

‘Good agreement between spectrometer and anode

cathode voltage measurement

X-Ray imagery and shock wave measurement
suggest that the density of energy could be higher
on-axis as off-axis (for the analyzed conditions)

The simulation agree this suggestion

IR Imagery have to advance. (modification of the
material)
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Next Work
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‘ Simulate this experiment with a PIC Code
(Magic© code under test now)

* Time resolved X-Ray imagery

» Replace the detection of the spectrometer to be
able to measure under 300 keV.

« Multiply by 2 the number of shock wave
measurements
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