
(a,	  n)	  neutron	  yield	  
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Neutron	  yield	  in	  Teflon	  
Chemical	  composiAon	  of	  Teflon(C:F	  =	  24:76)	  

teflon	  =	  new	  G4Material(	  "teflon",	  2.16*g/cm3,	  2	  );	  
teflon-‐>AddElement(	  natC,	  1	  );	  
teflon-‐>AddElement(	  natF,	  2	  );	  

	  

U238	  in	  Teflon,	  total	  neutron	  yield:	  23	  (/ppm/g/y)	   Th232	  in	  Teflon,	  total	  neutron	  yield:	  7.77	  (/ppm/g/y)	  



Thoughts	  on	  AmBe	  validaAon	  	  
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Fig. 9. Comparison between MC and data in energy deposition spectrum.

tion to building the geometry of the experiments in the simulation, the AmBe

source generator needs to be implemented correctly.

5.1 AmBe neutron generator

Because of the position of the AmBe source is very close to the germanium

detector, the gamma rays emitted from the source have more chance to enter

the germanium detector and cause contamination in the region of interest (670

keV ∼ 760 keV). Hence, in the simulation, it is necessary to take into account

all potential gamma rays emitted from the AmBe source.

Two reactions shown in Eqs. 9 and 10, occur in the AmBe source:

241Am →237 Np+ α + γ (9)

9Be+ α →12 C + n+ γ. (10)

Where, Eq. 9 shows that
241

Am decays to
237

Np emitting alpha particles and

gamma rays of different energies and Eq. 10 presents the reaction between al-

pha particle and
9
Be. The energy of gamma rays emitted from Eq. 10 depends

on the resulting state of
12
C, which are 4.43 MeV (1st excited state) and 7.65

13

12C	  excited	  states:	  
	  ground	  state	  
	  4.4MeV	  state	  
	  7.66MeV	  state	  	  

Table I 
Details of the neutron sources used in the measurements 

source Description Neutron emission rate 
[SC’] 

Americium-beryllium 370 GBq ‘“Am(~u.n) neutron source in an Amersham Inter- 2126x10’ 
national Plc Xl4 capsule (code AMN25). (Stainless steel 
cylinder, 30.0 mm diameter by 60.0 mm long) 

Americium-beryllium 37 GBq ‘J’Am(cu.n) neutron source in an Amersham Interna- 2.424x 10” 
tional Plc X3 capsule (code AMN22). (Stainless steel cylin- 
der. 22.4 mm diameter by 31.0 mm long) 

Americium-boron (natural boron) 37 GBq “‘Am(u,n) neutron source in an Amersham Interna- 4.516X 10’ 
tional Plc X3 capsule (code AMN22). (Stainless steel cylin- 
der. 22.4 mm diameter by 31.0 mm long) 

Neutron energy (MeV) 

Fig. 4. Measured neutron energy spectrum from the 370 GBq 
Am-Be neutron source normalized to unit fluence, (un- 
certainties are due to counting statistics only). 
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Fig. 5. Measured neutron energy spectrum from the 37 GBq 
Am-Be neutron source normalized to unit fluence, (un- 
certainties are due to counting statistics only). 
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Fig 6. Two-parameter representation of the total energy E, 
versus the energy in the proportional counter AE, (a) using 
the 37 GBq Am-Be source, and (b) using the 37 GBq Am-B 
source. 

Neutron Spectra Am-9Be(Alpha,N)

Am-9Be(Alpha,N)

Neutron Spectra Calculation:
C (En,Ea)dEn =

� Ea
0 n(En,Eα)dEn

σ
dEa/dx dEa

En = a+bcos(θ )
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Neutron Spectra Am-9Be(Alpha,N)

Am-9Be(Alpha,N)
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Assumption: Emission in CM Frame is isotropic.

T.J. McElroy 9Be(Alpha,N) Neutron Spectra

T.J.	  McElroy,	  University	  of	  Alberta,	  2010	  Measurement:	  J.	  W.	  Marsh,	  NIMA366(1995)340	  

241Am	  alpha:	  
5.388	  	  	  0.016	  
5.443	  	  	  0.130	  
5.486	  	  	  0.845	  
5.511	  	  	  0.0022	  
5.545	  	  	  0.0034	  



Cross	  SecAon	  and	  Stopping	  Power	  

From	  Talys	  calculaAon	  
From	  astar	  program:	  
hcp://physics.nist.gov/PhysRefData/Star/Text/ASTAR.html	  


