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Context

* Radiation belts

| _ First order approximation of
O - the Earth’s magnetic field

GPS Satellites
— 12,500 miles

Geosynchronous Orbit (G-SO]

Inner Belt —

1,000 — 8,000 miles

Low-Earth Orbit (LEQ)
International Space Station
230 miles 2

Van Allen Probe-A

dipole model of the Earth's magnetic field

Mcllwain L-parameter
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Context

e Electric propulsion

m To position satellites on geostationary orbit
= More time in radiation belts
m Radiation models : AP8 (protons) and AES8 (electrons)

m Proton fluxes (1MeV — 15MeV) under-estimated by AP8

Satellite with chemical propulsion

~ 1 week transfer time to
geostationary orbit

Satellite with electric propulsion

Up to 6 months transfer
time to geostationary orbit
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Detection of protons with an energy from 1

* Design of the detector Energeticp
1-15MeV
= Mixed field of particles : "
=> protons 1MeV-15MeV \
=> protons E<1MeV and E>15MeV Silicon diode
=> electrons
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Detection of protons with an energy from 1M

* Design of the detector Energeticp
1-15MeV
= Mixed field of particles : "
=> protons 1MeV-15MeV
=> protons E<1MeV and E>15MeV Silicon diode
=> electrons
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Detection of protons with an energy from 1

 Design of the detector Energetic p

) ) ) p 1-15MeV e-
m Mixed field of particles :
=> protons 1MeV-15MeV
=> protons E<1MeV and E>15MeV T .
Silicon diode
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Detection of protons with an energy from 1M

 Design of the detector Energetic p

p 1-15MeV e
m Mixed field of particles :
=> protons 1MeV-15MeV
=> protons E<1MeV and E>15MeV
=> electrons

Silicon diode

Silicon
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Detection of protons with an energy from 1M

 Design of the detector Energetic p

_ _ _ p 1-15MeV e
m Mixed field of particles :

=> protons 1MeV-15MeV

=> protons E<1MeV and E>15MeV

—> electrons b < 65MeV Silicon diode
e- ® .e-
p < 65MeV
® ®
e_
®
p < 65MeV
O
e_
®
@® o-<65Mev ‘e' .p < 65MeV
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Detection of protons with an energy from 1M

 Design of the detector

Energetic p

p 1-15MeV

m Mixed field of particles :
=> protons 1MeV-15MeV

=> protons E<1MeV and E>15MeV

Silicon diode

=> electrons .p<65MeV

e- e
p < 65MeV \l/

< 65MeV
J p < 65MeV b
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Detection of protons with an energy from 1M

 Design of the detector Energetic p

p 1-15MeV e
m Mixed field of particles :
=> protons 1MeV-15MeV
=> protons E<1MeV and E>15MeV
=> electrons

Silicon diode

52
2

¢ Minimisation of energetic protons : shielding
¢ Minimisation of electrons : shielding + magnet
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s GEANT4 simulations
= Spherical source
= Particles : 5 millions x 282 incident energies
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Detection of protons with an energy from 1

* Response functions

s GEANT4 simulations
= Spherical source
= Particles : 5 millions x 282
s 256 channels :
OMeV — 11.5MeV

faCtor N incident

1 Ndetected
Geometric 4ATT2R?2
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Detection of protons with an energy from 1

* Response functions

@

S

=3

= GEANT4 simulations 3
= Spherical source <
= Particles : 5 millions x 282 g
= 256 channels : S
OMeV — 11.5MeV o

faCtor N incident
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Geometric 4ATT2R?2
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protons coincidence mode
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* Response functions
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Detection of protons with an energy from 1

* Response functions
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Detection of protons with an energy from 1

« Counts of particles
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Detection of protons with an energy from 1

« Counts of particles
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Conclusion

m Detection of protons from 1 MeV to 15MeV
2<L<4

m Measurements of some electrons @ L > 4

m Design still in progress
=> Reduction of the background noise (p > 65MeV)

=> Improvement of the magnet geometry : 2 plates
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Thank you for your attention !
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« Counts of particles as a function of L : anti-coincidence mode
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Detection of protons with an energy from 1

« Counts of particles as a function of L : coincidence mode
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Detection of protons with an energy from A

« Counts of particles
Counts of protons coincidence mode

-
=
m | | T
= 0?
[{p}
T, :
% : ‘9
m | S
% _ : E
o
—D | R
m [ig}
'_':‘ | -+
m [
D >
o |
—
1

&

o 3 | 5
L
33 Marine RUFFENACH — RADFAC 2018 @ it e é cnes —



http://www.google.fr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjL7J-SnqPaAhVCOxQKHbNYBtcQjRx6BAgAEAU&url=http%3A%2F%2Fwww.ies.univ-montp2.fr%2Ficd2016%2F&psig=AOvVaw0KdnZ5i7o4joe3vl9ytKzz&ust=1523021153480271

Detection of protons with an energy from 1IN

« Counts of particles
Counts of electrons
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Detection of protons with an energy from

« Counts of particles

Counts of protons over co
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Detection of protons with an energy from

« Counts of particles

Sum of counts of protons and electrons anti-coincidence mode
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Deposited snergy [Mev] i.e. channel

« Counts of particles

Counts of protons over protons with an energy > 50MeV
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Back-Up : Incident Energies of protons (Me
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