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Overview

SREM Detector

General Particle Source module

Sector Shielding Analysis Tool

Radioactive Decay Module

MGA interface

Low energy extension of electromagnetic process
SREM detection simulation

SONTRAC detector and simulation
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Standard Radiation Environment
Monitor

-Radiation monitoring in space

-Energy deposit in three Silicon Detectors
-15 discriminators

-Protons 8 to 300 MeV

-Electrons .3to0 6 MeV

|dentification of heavy ions

-Geometry transferred from Geant3 to
= Geant4
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SREM Detector
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General Particle Source (GPS)
Module

Interactive Geant4 macro commands for
the definition of a particle source

# Position Definition
fgqps/particle proton
fogps/type Plane
Japs/scentre 2. 3. -2, om
Jogps/shape Circle
Japs/radius 3. om

# Angular Distribution Definition
Japsfangtype iso

fgps/minphi 30. deg

Agps/maxzphi 130. deg
fgps/mintheta 35. deg
fgps/maxtheta Y5, deg

# Spectrum Definiticon
fgps/energytype User
fgpsshistname energy
Japs/histpoint 5 0.
Jgps/histpoint 100, 5.
fgps/fhistpoint 400. 60,
Jgps/histpoint 600. 100
fgps/histpoint 900, 5.
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General particle source test

Spectrum Zenith angle
“Planar Circular source
"Exponential spectrum
"cosinus law
»10° particles
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General Particle Source Test

Angular distribution with limits on @and 6
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Sector Shielding Analysis Tool
SSAT

Zenith  Shielding computation

» From adefined position

. Indifferent direction
windows

. For different materials
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SREM
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SREM shielding

All materials
Shielding (g/cnr)
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MGA Interface

CAD Tool defines the detector geometry

= STEP file

MGA Java Interface
Materials and vizualization attributes definition

T MGA file

STEP + MGA files

T Geant4 geometrry
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MGA Interface

Scan STEP file
Material definition
Vizualisation definition

M( ;A fl I e = o riiiiiiiiiiiianiiiiiiiniiiiiiniiiniaaniiinnni i IERRR sttt iaantnaaaiiniatanina it tainiiinis [ X
File MakeMGA
r Logical VYolume r Visattrib ir General Info.
Append H Insert || Delete | ‘ Create H Del | Title CMStrackgdst
Name Material YisAth :"-"?51 Uers}llon dat !
ENTT Aluminurm Vis1 al||2 ¥is2 frestion_ gate
ENTZ Alurminum YisT Syis3 |[|creation_time
TS A luminum isT »yic4 || creator [desorgher
ENTS Aluminum Uiz IE:E: : Name_STEP CMStrackstep
ENTS Silicon YisZ ®yicr
ENTE Silicon YisZz
ENTY Silicon YisZ
ENTS Silicon YisZz
ENTS Iron Yis3
ENT10Q Iron Yis3
EMT11 Iron Vis3
ENT1Z Iron Yis3
EMT12 Copper Visd
ENT14 Copper Yizg
EMT15 Copper Visd
ENTI1E Copper Yizg =
r Materials
‘ Check Materials |
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MGA Interface (2)

e R Materials B e e T W I ¢
File Elements
Scraich‘ Create || Delete |
Use Marre f z Density Unit State Temp Unit Press Unit
Used Aluminum 13 26.9815.. |27 gicma kstateln.. 27315 kelvin 1.0 atmosph..
Used Silicon 14 28.0855 |2.33 g/cm3 kStateUn... |273.15 kelwin 1.0 atmosph..
Used Iran 2B 55.845 7.87 gfcm3 kstateUn.. [273.15 kelvin 1.0 atmosph..
Used Copper 29 £3.54E 2.96 gfcm3 kStateUn.. |273.15 kelvin 1.0 atmosph...
C ...... M —— create ........................................................................ || ..... DE|EtE
lse Marre Elements Density Unit State Termp Unit Press Unit
Used polystyrens |H:8 C:8 1.05 g/cm3 kStateSolid |273.15 kelvin 1.0 atmosphe..
Used acrylic H:1 C:1 N1 (1,19 g/cm3 kStateSolid |273.15 kelvin 1.0 atmosphe...
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MGA Test
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Radioactive Decay Module (RDM)

Geant4 Hadronic physics model
for the simulation of radioactive
decay
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SHe Radioactive Source

T,,=119 ms

8He —» 8Li+e+v
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Spallation Nucleus Production

10-300 MeV proton beam
on
Aluminium target

Spallation nuclel

G4PreCompoundModel
as hadronic
Inelastic model

Neutron Number N
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Neutron Number N
i o0 :- I 3 3 - 1 3

Resulting Radioactivity

Radioactive Nuclel

oroduction Resulting 3* decay

number of B* decays

B 10 12 14
Profon Number 2
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Neutron Mumber N

Geant4.3.2 RDM Test

10 radioactive decay chains

Computing time (Ss)
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Geant4.4.0 RDM Test

10 radioactive decay chains

Computing time (Ss)
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Low Energy EM Model
100 keV electrons on 20 pm Al

Geant4.3.2 Geant4.4.0
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SREM : G4 vs G3

Distribution

50.8 MeV protons at normal incidence 50.8 MeV protons at normal incidence
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SREM Proton Detection

Cdlibration Measurements
‘PIF proton beam @ 300 MeV

‘Different degraders

Proton Spectrum Afier Aluminium Degrader
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SREM proton detection

300 MeV protons at normal incidence 300 MeV protons at normal incidence
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SREM Proton Detection

50.8 MeV protons at normal incidence

S0.8 MeV protons at normal incidence

0.6 E Geant4 Simulation Resulis n.6 -— Geant4 Results Witheut Degrader
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Counts/Fluence (cm’)

SREM Proton Detection

100 MeV protons at normal incidence

Geant4 Simulation Results
Calibration Measurements

Counts/Fluence (crm’)

100 MeV protons at normal incidence
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Counts/Fluence (cm’)

SREM Proton Detection

300 MeV protons at 30" incidence

Crenntd Sinulation Resulis
Measurements Scaled to(xd S11
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SREM Proton Detection
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SREM Electron Detection
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SREM Electron Detection

"Sr radioactive source on topof D1
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Solar Neutron Tracking Telescope
(SONTRAC)

Neutron detection in 30-250 MeV energy range

Scintillating fiber block
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Detection mechanism

single np scattering
double np scattering
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SONTRAC Simulation
5.10° normal incident neutrons

Single np elastic scattering mode
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