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RSH electronics Geant 4 – Monte Carlo Particle Flux

RSH electronics: Detector Schematics
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CSA: Charge Sensitive Amplifier

+: passive sum network

SH: SHaper amplifier

DGSH: Dual Gain SHaper amplifier

Detector A (top):  
    Center: A1 telescope
    Middle + Outer: A2 telescope

Detector B (middle): 
   Center: B telescope
   Middle: Anticoincidence
   Outer: Unused (bias only)

Detector C (bottom): 
     Center: C telescope
     Middle: Anticoincidence, Crosstalk
     Outer: BC430 anticoincidence readout

Th1

th
P

T
10

00
R

?

Th1R

A2_Low
A2_High

A1_Low
A1_High

B_Low
B_High

F1

C_Low
C_High

C2

R? -70V

 CSA

U?

 CSA

U?

 +
U?

 CSA

U?
 CSA

U?

shaper

U?

F
IL

E
:

R
E

V
IS

IO
N

:

D
R

A
W

N
 B

Y
: 

P
A

G
E

O
F

T
IT

LE
ABCDEFGH

1
2

3
4

5
6

7
8

9
10

11
12

ABCDEFGH

1
2

3
4

5
6

7
8

9
10

11
12

I
I

$R
C

S
fil

e:
 c

al
or

im
et

er
.p

s,
v 

$

S
te

ph
an

 B
ˆ¶

ttc
he

r

$R
ev

is
io

n:
 1

.1
 $

 $
D

at
e:

 2
00

6/
01

/2
5 

15
:4

4:
20

 $

M
S

L 
R

A
D

 c
al

or
im

et
er

 fr
on

t-
en

d 
ci

rc
ui

t d
ia

gr
am

CSA: Charge Sensitive Amplifier

+: passive sum network

SH: SHaper amplifier
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RSH electronics Geant 4 – Monte Carlo Particle Flux

RSH electronics: Amplifier Schematics, Power Consumption
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I 17 charge sensitive amplifiers, 4 mA FET bias, AD8005.

I 17 shaper amplifiers, AD8005.

Power consumption: 375 mW
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RSH electronics Geant 4 – Monte Carlo Particle Flux

RSH electronics: Pulse Shapes
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RSH electronics Geant 4 – Monte Carlo Particle Flux

Geant 4: Model

20 GeV iron ion (blue)

I Round geometry (not hexagonal).

I Aluminum housing, 1mm.

I Teflon spacers between scintillators.

I No PIN detectors.
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RSH electronics Geant 4 – Monte Carlo Particle Flux

Geant 4: Results

I Stopping Charged Particles.

I Penetrating Charged Particles.

I Neutral Particles.

I Dosimetry.
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RSH electronics Geant 4 – Monte Carlo Particle Flux

Geant 4: Stopping Charged Particles

dE/dx (SSD-A) and geometry factor versus total energy deposit
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RSH electronics Geant 4 – Monte Carlo Particle Flux

Geant 4: Stopping Charged Particles

”Böhm Plot”
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RSH electronics Geant 4 – Monte Carlo Particle Flux

Geant 4: Penetrating Charged Particles

Energy loss and geometry factor of penetrating charged particles
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RSH electronics Geant 4 – Monte Carlo Particle Flux

Geant 4: Penetrating Charged Particles

Ratio of energy loss in neutron channel and CsI crystal
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RSH electronics Geant 4 – Monte Carlo Particle Flux

Geant 4: Neutral Particles

Detected energy vs particle energy matrix
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RSH electronics Geant 4 – Monte Carlo Particle Flux

Geant 4: Neutral Particles
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RSH electronics Geant 4 – Monte Carlo Particle Flux

Geant 4: Dosimetry

I Silicon Total Dose: Add all energy deposits in SSD-A.

I Silicon LET: dE/dx spectrum with SSD-A & SSD-B
coincidence.

I BC-430 Total Dose: Add all energy deposits in the neutron
channel.
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RSH electronics Geant 4 – Monte Carlo Particle Flux

Interplanetary Particle Flux

E. Böhm
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RSH electronics Geant 4 – Monte Carlo Particle Flux

Surface Proton and Electron Flux

Protons and Electrons

E. Böhm
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RSH electronics Geant 4 – Monte Carlo Particle Flux

Surface Neutron and Gamma Flux

Neutrons and Gammas

E. Böhm
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RSH electronics Geant 4 – Monte Carlo Particle Flux

Surface Alpha and Heavy Ion Flux

Alphas and Heavier

E. Böhm
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RSH electronics Geant 4 – Monte Carlo Particle Flux

Surface Fluxes from Protons and Electrons

Primary Protons and Electrons

E. Böhm
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RSH electronics Geant 4 – Monte Carlo Particle Flux

Surface Fluxes from Alpha and Iron

Primary Helium and Iron

E. Böhm
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RSH electronics Geant 4 – Monte Carlo Particle Flux

Count Rate Estimate

Telescope:

I Geometry Factor of the Telescope ≈ 1 cm2 sr,
I particle Fluxes ≈ 10 cm−2sr−1s−1maximum,

I  ≈ 10 counts/second.

Neutral Particles:

I Geometry Factor of the Detector ≈ 40 cm2 sr,
I particle Fluxes ≈ 20 cm−2sr−1s−1maximum,

I  ≈ 1000 counts/second.

Dosimetry:

I Geometry Factor of the BC-430 detector ≈ 200 cm2 sr,
I  ≈ 2000 counts/second.
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