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EPT setup

The EPT mechanical assembly and mainly digital electronics lead to
straightforward energy range and channel definition (limited post-

processing of data).
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Particles are recorded by the EPT if
and only if they hit D1 and D2 or D3
and D2. D1 has priority over D3.

Particle Energy
Electrons: 200 keV - 10 MeV
Protons: 4 MeV - 300 MeV
a-particles: 16 MeV -1 GeV
Heavier ions: | All collected in 19 chan.

Resolution: Typically 10% in energy
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EPT setup | Energy channels

Electrons:

Channel 2 « Reconfigured » Electron channels in

e Low Energy Section (LES) being
defined based on an Artificial Neural
Network approach.

The design of the ANN is made easier
due to non-contamination and sharp
energy thresholds for « primary »
channels.
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EPT setup | Energy channels |

Protons:
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Proton channels in High Energy Section

Low Energy Section (LES)
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V 1000000
. o s Delta DAMO
Calibration of sensors and energy channels: oscos et A

10000

m Differential method used to calibrate (EQM) DAM
using 230 MeV protons === 11 DAC units/50 keV;

1000

Counts /(10 sec. DAC unit)

60 80 100

DAC Value for DAM

m Energy-ADC value calibration of S1, S2

and S3 sensors carried-out using 230 MeV R

protons === 10 ADC units/100 keV; o
a 400

200

. 1000 F

m In-flight calibration of S1, S2 and S3
sensors possible using the maximum energy
deposited by 10 - 12 MeV protons; Energy lose (Mel}

m Channel calibration based on intensive GEANT4 simulations (intrisic detection efficiency calculations) and in-beam
validations.
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| Function validation |

EPT functionalities validated based on steadily improved procedure applied to the breadboard, the EM
and the EQM:

# Validation of the particle classification algorithm;

# Validation of the design of the EPT channels ;

# Measurement of the maximum count rate of the S3 detector to establish the
saturation conditions;

Validation of the FOV angle definition;

s Etc..

!
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Particle identification - Contamination issue:
No contamination of proton nor o-
particle channels by electrons.

Efficiency evaluation by GEANT4
and tuning at design time allowed to
avoid contamination.

90Sr source counts by the EPT - EM
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Function validation

Particle identification - Contamination issue (ctd):

[ Proton E_ = 105.00 MeV S3 | No contamination of electron nor o-

= [ simutation particle channels by proton beam.
g 105 MeV proton beam counts in the EPT - EM I Experimental
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Efficiency evaluation by GEANT4
and tuning at design time allowed to
avoid contamination:
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105 MeV profon beam counts in the EPT - EQM
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EPT channel number through a 1 cm diameter collimator.
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| Function validation

Validation of the design of the EPT EQM channels :

No contamination of electron nor a-
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1 4 7 101316 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73 76 22 and 60 MeV protons detected in
EPT channel (#) Channel 29 (12 - 29 MeV) and 30 (29
- 61 MeV), respectively.
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| Function validation

Validation of the design of the EPT EQM channels (ctd):

No contamination of electron nor a-
particle channels by proton beam.

Efficiency evaluation by GEANT4
and tuning at design time allowed to
avoid contamination:

Counts (#/10sec.) for 180
MeV protons

1 4 7 1013 16 1922 2528 3134 374043 4649 525558616467 707376 180 MeV pro‘rons mainly de‘rec‘red
EPT channel (#) in Channel 34 (154 - 180 MeV).
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Counts (#/10sec.) for 225 MeV
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Validation of the design of the EPT EM channels - a-particles :

No contamination of electron neither
proton channels by o-particle beam.

Efficiency evaluation by GEANT4
and tuning at design time allowed to
avoid contamination:

201 MeV a-particles detected in
Channel 49 (115 - 239 MeV).
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Function validation

Protona
E = 0.5 Mc¥ = 1.0 [m= E = 20,0 Mey

= 21.8 MV

E = 105.0 Mev
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GEANT4 evaluation of the intrinsic detection efficiency variation as a In-beam validation of the EPT-EQM
function of incidence angle for electrons and protons coming from the EPT F.O.V angle. Experimental conditions
aperture. F.0.V angle for protons is well approximated by its geometrically- (10 mm diameter collimator, 86 mm
defined counterpart. EPT-to-collimator distance) affect

the angular response, but 22 MeV

protons are not detected if incidence
Electron scattering by the front-shielding foil and S1/53 sensors increases angle exceeds 25°.
the F.0.V angle, mainly for the lowest incident energies.
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Function validation

INDEX:

51/583 - 52 Coincidence:
1 42

Lot of particles

TEST COUNTING: on Smgle sensors
13 1343 405616 <« — \

Tilted and vertically shifted EPT is not sensitive o off-
aperture 230 MeV protons, even when these are focussed on
the S2 sensor.
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Function validation

In-beam validation of EQM maximum count rates:
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The EPT can readily measure up to 107 s cm fluxes. As shown during the EPT-EM validation with 351 MeV

a-particles and 44 keV S1 threshold, processing
Measurements of even higher fluxes can be achieved activation background in S1 prevents S3 from dealing
by accommodating a gold foil as aperture window and with useful events!

by avoiding S1 operation at <100 keV threshold.

Space radiation & plasma environment monitoring WS ESTEC, 9 - 11 May 2012 14




The EPT
Consortium /)

Conclusion

Status and perspectives:

v The EPT functions have been validated either on the breadboard, the EM or the EQM using electron,
proton or a-particle beams;

v' The experimental results confirm GEANT4 simulation predictions (maybe because the EPT concept is
simple and reduces sources of uncertainties);

v' The qualification of the EPT EQM was completed yesterday and the FM is being prepared for flight
on board the PROBA-V satellite;

v The EPT is expected to significantly contribute to providing high quality data for space physics, for
radiation modelling and for space weather applications;

v More flight opportunities are needed to definitely improve the instrument TRL.
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