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AmBe neutron source

M
Am-Be source according to ISO 8529
0,040
R1 = 0,035 1
'.-aelded_x3 _\ o b [ JJFJLLl ‘g
e | _ 1 £ 0,025 I
. . . ) 3 g 0,020 h [ LL A k=
vo;d volume filled with — -2 -] I 1N | LL.J"L 'é:::
stainless steel spacer — 8 0,015 _a
engraving 8! g ooe -I'| CE
—_— = 0,005 L Q
active element E 1] 1 2 3 4 5 [ 7 8 9 10 11 12 CQ“
N : Energy (MeV) g
L b g
welded |/ 3 S
P64 o &
k5
* Neutronsgenerated from AmBe disk with standard %
* Simplified geometry in GEANT4: ISO spectrum S
. . . =
e Capsule: stainless steel cylinder with 6.4mm « 59 keV gammas from 241Am decay to 23’Np (~105 =
2

diameter, 17.6mm height gammas per neutron)

* AmBe source: cylinder made of homogeneousmix ., 4 33 MeV gammas from a +°Be > 12C* +n (~58%)
of AmO, and Be, 4mm diameter, 4mm height

DO

https://www.sciencedirect.com/science/article/abs/pii/S0969804307001200


https://rifj.ifj.edu.pl/handle/item/217

GEANT4 geometry setup

Copper shielding, 4 cm thickness on all sides

100x50x50 cm?3 polyethilene box, 2 lead blocks 20x10x5 cm?, PE blocks below LIME

Containermade of concentric boxes: 1cm PC + 1mm Al + 5cm PU foam + 1mm Al (inner to outer layer)
Hall made of rock (1m thickness), 25x6.5x11.5 m3

Virtual surfaces for DAMA, the gallery and the control room, through which the fluxes are computed
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Event rate [s-1]

Event rate in detector

E: :;rd:gesm:im% eutons * 59 keV gammas are expected to induce less g

10t A (B neutone) than 2 ER/s with 4cm of copper g
g

e Secondary events produced by neutronsand 5

4.4MeV gammas induce 0.3 ER/s A

107 « <8280 ER/hr (<4320 ER/hr above 20 keV) =
* Neutrons from AmBe source induce 0.065 g

NR/s = 234 NR/hr (122 NR/hr above 20 keV) ~

£

107 g
* Possible contribution of lead radioactivity: :

<1l.e-6 events/s per Bqg (<2.3e-3 events/s §

Wi e if 100Bqg/kg) E

0 50 100 150 200 250 300 350 2

Energy [keV]




Flux [cm-2 s-1]
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Control room
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- 59keV gamma
- 4.4MeV gamma

Secondaries from AmBe neutrons
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Flux [cm-2 s-1]
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. Control room neutron flux

Entries 31310
Mean 497.7
Std Dev 974.9
Integral  1.303e-05
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Flux [cm-2 s-1]

TIR gallery
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DAMA area
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Flux summary

 Controlroom:

* 0.043 gammas/cm?/s (8% wrt environmental flux)

e 1.303x10 neutrons/cm?/s (5 times environmental flux)
* Tunnel:

* 0.019 gammas/cm?/s (3% wrt environmental flux)

e 7.17x10°® neutrons/cm?/s (2.6 times environmental flux)
* DAMA:

* 0.0016 gammas/cm?/s (0.3% wrt environmental flux)
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. DAMA area neutron flux

Flux [cm-2 s-1]

e 2.39x10°¢ neutrons/cm?/s (1.07x10¢ below 100 eV) - 86% of 107 e 1007
. - Std Dev 495.7
environmental flux i ntegral  1.9090-05

 Can we add more polyethylene? 108
* Simplest case: 100x60x60 cm3 PE shield, the flux in the
DAMA area becomes 1.91x10® n/cm?2/s (9.16x107
below 100 eV) - 69% of environmental flux
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