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Neutron detector simulation

« 1 Silicon (100um), 1 Csl (5cm), 1Scintillator (20cm)

- Neutron run : each 5000 event for different energy

- Energy : 3MeV, 5MeV, 7TMeV, 10MeV, 15MeV
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3MeV - 5000 events
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5MeV - 5000 events
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/MeV - 5000 events
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10MeV - 5000 events
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15MeV - 5000 events
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AMDG&PHITS - Kinetic Enerqy
(Charged/Neutron)

ES98d (192G 4+ 12450 PHITS-AMD)

Kin

—— AMD (b=0)
-~ PHITS (b=?)

'

|
;

Km)
-
o

N

8
5

%ﬂr‘:;

evenl)(d N/dE,
=
w

(1/N
)
I

—_— —
Q ; o
o Y
LB ILLLL B R L LR S LA B H‘l:u_é_l__un

10°®

I — l | | l | I l | I — 1 | — L 1 | L

Y

0 200 400 600 800 1000
E., (MeV)

o (MeV)

L Egn " (¥7Sn + 'Sn PHITS-AMD)
: s
_ ILL — AMD (b=0)
. 10-15_ “L‘l - PHITS (b=?)
m'& :
S ﬂ}
5 102 Hﬂ
»° : [
E 1035— L
3 il
10°F
10-5_11111111111]11111111111
0 20 40 60 80 100 120

25,July,2014

Group Meeting



SICsl Geometry

s e Csl(T1) cover polar angle 17.5° ~ 1560°
/.3°< lab < Y .

9x 9 x 0.01 cm® Si (3 x 3 Pad) 17.5° ~ 77.5°: 4 detector pieces

9x 9 x5 cm? CsI (PMT readout) (1 5° interval)

Total 35 detector units

(78°< 6y, <150°)

15x 15x 0.01 cm?® Si (3 x 3 Pad)
15x 15 x 5 cm? CsI (PMT readout)

7/8° ~ 150° : 3 detector pieces
(24° interval)

8units 12units 18units 20units
25° 40° 55°
Y DM, DUy
15units 12units
90° 114°
\VVP
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1string - change to vacuum

: (17.5°<6<32.5°)

: (32.5°<06<47.5°)

: (47.5°<6<62.5°)

: (62.5°<6<77.5°)

: (77.5°<6<102°)

: (102°<6<126°)

: (126°<6<150°)

N_gen(AB)

2.67

1.98

1.71

1.17

1.10

0.56

0.25

N_det(A0)

1.53

1.14

1.14

0.73

0.84

0.37

0.14

Det.CovRange (%)
(simulation)

57.25

57.56

66.88

62.33

76.36

67.47

57.03

Det.CovRange (%)
(geometrical)

58.43

57.62

67.81

65.69

79.11

70.70

64.35

# of particle/
Det.cell/event

0.191

0.095

0.063

0.037

0.056

0.031

0.018

Occupancy

0.0156

0.0077

0.0052

0.0030

0.0046

0.0025

0.0014
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Jihoon Chang

« Study ¢+ & root . making root file, drawing
histogram, understanding tree and so on..

- Geant4 Study : practice with a simple example
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25,July,2014

Jihoon Chang - Scintillator




ang ||

Event Number :

Proton Beam

Lab Size

Detector Size

10000

: 150 MeV
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:15x15x30 cm
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Back- up
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Neutron detector geometry

Neutron detecter size : 15x15x20cms3

Neutron detector
0 :20°~100°

Si-Csl detector ring 1: 20° ~ 28° 20
0:17.5°~150° ring 2 : 28° ~ 36° 30

ring 3 : 36° ~ 44° 36
r=150cm
ring 4 : 44° ~ 52° 43

ring 5: 52° ~ 60° 49

ring 6 : 60° ~ 68° 53

_ g’ r=40cm | "~ y4
.* s ring 7 : 68° ~ 76° 57
> D
ring 8 : 76° ~ 84° 60
——— fing 9 : 84° ~ 92° 61
ring 10 : 92° ~ 100° 61
A ] ] ] ]
$ Non-realistic design - just to see the
transverse scattering of neutrons in Csl detector

plane

Realistic : ¢ = £(45° ~ 135°)

P>

# of Det.
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LAMPS-low detector geometry

e TN View in Geant4
L ‘}‘%@f&uw&'ﬁ:. K
III ! -’__ £ A\‘g.:i'ége' .

o f )

red : Sidetector
blue : Csl detector
green : Neutron detector
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N

eutron detector geomet

5.725°

- Area of detector :

470 x 0.225m2 =10.58 m?

- Area of surface between
B=20°~100°: 15.74 m?

. (10.58/15.74) x 100% = 67.22%
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Neutron detector geometry

Time of Flight

Ex=Eo[(1-v2/c?)"*-1] Eo: rest mass

Ek=Eo[(1-L2/At2c2) " -1]
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PID - NIMROD in Texas A&M

Telescopes Csl
© Range | ¢ Range Silicon Super Length

Ring  degrees degrees ‘ number (thickness) | Telescopes cm

2 3.6-5.0 30 10 (300pm) 2 10.0

3 5.0-7.6 30 10 (300um) 2 10.0

4 8.0-10.8 30 10 (300um) 2 10.0

5 10.8-14.7 30 10 (300um) 2 10.0

6 | 15.3-209 30 5 (300um) 2 6.5
5 (150pm)

7 209276 15 5 (300pm) 2 6.5
5 (150um)

8 | 28.6-35.8 30 6 (300um) 2 6.0
4 (150um)

9 | 358450 15 6 (300um) 2 6.0
4 (150pm)

10 52.7-69.2 - - 140+100m 4.0

11 70.1-86.3 20 1 (300pm) - 3.0
1(5004m)

12 | 93.5-110.8 20 18 (500um) - 28

13 11081284 20 18 (500um) - 2.8

14 | 128.4-1474| 20 18 (5004m) - 2.8

15 | 147.4-167.0| 20 18 (5004m) . 2.8
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Slow Light Output

Csl shape discrimination

86,78Kr+64.58Nj at 35MeV/A - for Z=1,2
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Csl (channels)

PID Csl vs. Si
86,78Kr+54.98Nj at 35MeV/A - for Z=3~10
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PID Csl vs. Si

86,78Kr+64.98Nj at 35MeV/A - for Z=3~7
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PID Csl vs. Si
86,78Kr+64.98Nj at 35MeV/A - for Z

=3~7
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PID - Z distribution

98N at 35MeV/A
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PID - mass distribution

86,78 r+64.58Nj at 35MeV/A
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AMDA&PHITS - Theta Distribution

(Charged/Neutron)
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AMD & PHITS

o)
100% D AMD  :1323n +1243n - (20 MeV/u)
90% Frag. (11.39%) impact parameter : b =0
Nevent:201 O
80%
70% PHITS : 1325n + 1245n - (18.5 MeV/u)
Impact parameter : wide
o)
GOA) Nevent:27201 8
50%
40% “ gamma
- fragment
30% “ proton
20% “ neutron
10%
0%
PHITS
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