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AmBe neutron source

M
Am-Be source according to ISO 8529
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* 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
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https://www.sciencedirect.com/science/article/abs/pii/S0969804307001200


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

e Simulated neutrons following standard ISO AmBe spectrum
* Neutron rate: 200 n/s (assumed isotropically emitted)

"

MW&}L o 1

T T [ L1
50 10

150 200 250 8
Energy [keV] g
. 2
Out_flux_neutrons QOut_flux_gammas . Energy_deposit_NR %s
X10 =
=0 =10t E - [ : S
] E ) F @2 g Energy_deposit_ NR G
o c Out_flux_neutrons o B Out flux_gammas 2l Entries 364 =
£ C . £ - Entries 651619 N =)
.E, L Entries 270199 % 105 Mean 1061 i Mean 63.67 =
2 o5 Mean 7122 2 8 Std Dev 1017 25 Std Dev 64.5 -
E Std Dev 1222 iy Integral _0.0002706 I Integral  0.0516 o
B Integral  0.0001032 108N ' I N
: g TN il S
106 - M"”‘”‘*’kamm ‘ i o
E 107 } - B0
E 8 Co 1.5H g
5 i, y E
%\ - MW‘H ! r f ! 2
LW 10° < ’W}” i g &
107 = i E 'WW 1 :
= i “,WMM,\M WW & E ( ’ .8
B ! i <
L WWWWWM%* U] wi 10° 0.5 5
. | E r g
10° = C — 5
SEETI RN RN ERE N RN FEENE EEE N AR EER R I R b b b b b by b b b by 0’ II}HM}WMMHINHHI}H}IHH }HIN 2
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 50 100 150 200 550

Energy [keV] Energy [keV] Energy [keV]




Flux [cm-2 s-1]

_‘
3
&

—
3
(=]

1077

Gammas simulation

About 10° 59keV gammas per neutron emitted — 59 keV gamma rate:
2x107 gammas/s

0.58 gammas per neutron emitted — 4.4 MeV gamma rate:

116 gammas/s
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Summary

* Qutgoing gamma flux: 0.284 gamma/cm?/s (environmental flux 0.56 gamma/cm?/s)
* QOutgoing neutron flux: 1.e-4 neutrons/cm?/s (environmental flux 2.7e-6 neutrons/cm?/s)

Event ratesin the detector above 1 keV:

* 240 ER/s (from 59keV gamma) + 1 ER/s (from radioactivity of LIME components and environment)
* 134 ER/s above 20 keV (from 59keV gamma)

e 0.066 NR/s (from AmBe source)
* 0.048 NR/s above 20 keV (from AmBe source)
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