Cadmium & paraffin plate for thermal neutron shielding Donghyun

e Purpose : Simulate how thicker shielding material is needed

% Simulate as simple as possible
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Cadmium & paraffin plate for thermal neutron shielding
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Filtering neutron only

1. Length of plate : 20 cm * 20 cm
(G4box M1 A| ot vio|Zio| U={5HH 26l £|=Z Z8f, gLt O] AlE|0|Mof|M 2 & 813)
2. Hole diameter of shielding material : Length of plate * 0.4 =8 cm
3. Particle Gun
3.1 particle : neutron
3.2 energy : 25 meV

3.3 position : Length of plate * 0.9 2| LHollM random
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Cadmium & paraffin plate for thermal neutron shielding
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—> Cadmium for neutronsshielding looks good but..
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Paraffin beam on 10/100/1000
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Cadmium beam on 10/100/1000




Paraffin&Cadmium

FirSt, We CannOt Use 80mm cadmium due tO itS price (and Cd is a toxic, it is not clear whether it can be purchased )

Paraffin(C, H,, +») => hydrogen-rich -> suitable to stopping neutron

- Left figure -> neutrons are absorbed in paraffin
Cadmium -> good substance in view of shielding but -> high N_th cross-section
substance -> not stopping neutron -> make many secondary gamma




Paraffin&Cadmium _ Et sixj7x|e| oF..
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- If there is not enough space available when using GEM detector
- Cadmium is good -> but it would be better to lay a layer of Cd + Pb layer
- Now, we don’t know the exact E of gamma or something
- More detail energy of gamma & generate process will be conducted next week

- If we don’t care space when using GEM detector
- Paraffin is good
= Also, more detail simulation will be conducted next week
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Cadmium Process Thickness

Cadmium 0.1 mm
The run is 10000 neutron of 25 meV

Process calls frequency
Transportation= 2703 hadElastic= nCapture=

Cadmium 0.2 mm
The run is 10000 neutron of 25 meV

Process calls frequency
Transportation= 822 hadElastic= nCapture=

Cadmium 0.5 mm
The run is 10000 neutron of 25 meV

Process calls frequency
Transportation= 34 hadElastic= nCapture=

Cadmium 1 mm
The run is 10000 neutron of 25 meV

Process calls frequency :
Transportation= hadElastic= nCapture=

Cadmium 2 mm
The run is 10000 neutron of 25 meV

Process calls frequency
Transportation= hadElastic= nCapture=
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Paraffin Process Thickness

Paraffin 1 mm
The run is 10000 neutron of 25 meV

Process calls frequency :
Transportation= 8427 hadElastic= 2745 nCapture=

Paraffin 4 mm
The run is 10000 neutron of 25 meV

Process calls frequency :
Transportation= 8370 hadElastic= 13915 nCapture= 134

Paraffin 10 mm
The run is 10000 neutron of 25 meV

Process calls frequency :
Transportation= 8038 hadElastic= 39562 nCapture= 397

Paraffin 80 mm
The run is 10000 neutron of 25 meV

Process calls frequency :
Transportation= 7552 hadElastic= 169518 nCapture= 1654
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ANES..

The run is 10000 neutron of 25

Process calls frequency
Transportation= 849

List of generated particles:

B1l1l: 9 Emean =
Li7: 1328 Emean =
alpha: 1328 Emean =
e-: 780 Emean =

gamma: 2278 Emean

711.04 eV
849.71 keV
1.4895 MeV
3.413 keV

268 keV

( 9.2659 meV --> 6.3991 keV)
( 832.3 keV --> 1.014 MeV)

( 1.4718 MeV --> 1.777 MeV)
( 806.34 eV --> 283.64 keV)
( 1.0019 keV --> 11.454 MeV)

£ 9IX|0|M, S UKL oLX| £E A K= SALICE,
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