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48508	
  level	
  of	
  Homestake	
  
Table 1
The component and compositon of Homestake rock sample is listed in the table.
Neutron yield induced by (α, n) reaction from 238U and 232Th radioactivity are also
given. Neutrons with energy greater than 0.1MeV are collected.

Rock Component Composition

(Sample 278-2) (% weight)

SiO2 43.7

T iO2 1.22

Al2O3 13.6

FeO 12.7

MnO 0.13

MgO 7.0

CaO 7.9

Na2O 2.87

K2O 0.21

P2O5 0.07

H2O 10.7

232Th(α, n) Yield 0.34/g/ppm/y

238U(α, n) Yield 0.86/g/ppm/y

2.2 (α, n) Reactions Induced Neutron

The decay of 238U , 232Th and their daughter products will produce MeV α
particles as well as gamma rays. The contamination from 238U and 232Th
induce the neutron production through (α, n) reaction in the rocks.

The thick target yield (α, n) interaction for an α-particle projectile was cal-
culated using an equation generated by Heaton et al.[2] as below:

Yi =
∫ R

0
niσi(E)dx =

NA

Ai

∫ E0

0

σi(E)

Sm
i (E)

dE, (1)

where R refers to a range of the α-particle in the materials. ni is the number of
atoms per unit volume of element i, and σi is the microscopic (α, n) reaction
cross-section for an α-particle with the energy E and E0 stands for the initial
energy. Sm

i is the mass stopping power of element i, Ai is the atomic mass of
element i and NA is Avogadro’s number.

In the case of an α-decay chain in secular equilibrium in a particular host

3
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Muon	
  flux	
  at	
  4850-­‐level	
  of	
  Homestake	
  



Simula@on	
  of	
  mu-­‐induced	
  neutrons	
  at	
  
4850-­‐level	
  

•  Rock	
  sample	
  at	
  4850-­‐level.	
  
•  20m*20m*20m	
  cavern	
  with	
  7m	
  rock	
  coverage.	
  
•  Input	
  muon	
  spectrum	
  from	
  MUSUN-­‐DUSEL-­‐4850
(6.46e-­‐9cm-­‐2s-­‐1).	
  

20m	
  7m	
  

4	
  


