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Simulation Geometry

● We defined the volume shown here 
in SaG4n

● Alphas from the Pb-210 decay chain 
were generated in the resistor 
volume
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Resistor Composition

We get the 
composition 
from the 
manufacturer’s
material 
declaration 
data sheet
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Resistor Composition

The resistor is modelled as 
a homogeneous mixture of 

these components!
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Resistor Composition
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Resistor Composition
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Lead Borosilicate Glass

● 80% SiO2

● 13% B2O3 (can range from 8% to 25%)

● 4%   Na2O

● 3%   Al2O3

These numbers come from the Wikipedia page for Borosilicate Glass
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Simulation Results

Yield: 3.22x10-7

● In Resistor:  3.22x10-7

● In LAr:         2.20x10-10

● In Acrylic:    1.10x10-10
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Most (α, n) occur with Boron and 
Aluminum
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Most (α, n) occur with Boron and 
Aluminum
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Most (α, n) occur with Boron and 
Aluminum

Boron
● 22% of (α, n)
● 0.3% of the mass

Aluminum
● 62% of (α, n)
● 40% of the mass
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Boron is only found in the glass of the 
resistor

This glass is 7.9% of the resistor mass!



13

Can we treat the resistor as 
homogeneous?

● Since lead in the glass will contain Pb-210, we 
are likely underestimating the yield

● What if all the (α, n) occurs with boron in the 
glass?

● Total Yield (Y) : 3.22x10-7

● Boron Yield (YB) : 7.16x10-8
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Worst case senario

Since glass makes up 7.9% of the resistor, we 
can approximate the “corrected” yield as:

 
0.079

YB

Ycorrected = + (Y – YB) = 1.15x10-6
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The resistor’s internal geometry effects 
the (α, n) yield

Since glass makes up 7.9% of the resistor, we 
can approximate the “corrected” yield as:

 
0.079

YB

Ycorrected = + (Y – YB) = 1.15x10-6

Comparison
● Y = 3.22x10-7

● Ycorrected = 1.15x10-6

● The yield increased by a factor of 3.6
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Since glass makes up 7.9% of the resistor, we 
can approximate the “corrected” yield as:

 
0.079

YB

Ycorrected = + (Y – YB) = 1.15x10-6

Comparison
● Y = 3.22x10-7

● Ycorrected = 1.15x10-6

● The yield increased by a factor of 3.6

The resistor’s internal geometry effects 
the (α, n) yield
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Further Work (to be continued...)

● To deal with other alpha energies (from U-238, 
Th-232, Ra-226, and U-235) we are simulating 
each component of the resistor independently
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