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Whether 

14

C is a significant background source or not 

depends on its activity and concentration

We can compute 

14

C activity from its 

half-life, which is 5730 years.

It results to be: 0.165 TBq/g

[1]

It obviously depends on the 

carbon age.

In terrestrial biomatter (worst case 

scenario) it is around 1 part per 

trillion carbon atoms

[2]



Simulating 10

6 

events in the gas we get the total 

14

C decay spectrum

In the signal region 

([0-20] keV) we have

2.41 x 10

7 

events per year



How old we want the carbon to be in order to get a total number 

of background events per year lower than the 10

5 

threshold?

Each half-life (5730 years) of time since the last carbon 

activation process would decrease the activity of a factor e 

N/e

m

 = 10

5 

m = ln(N/10

5

) = ln(2.41 x 10

2

) = 5.48 half-lives

Carbon should be older than 30.000 years, at least, to be a 

negligible source of background.



CCl2F2 + 2 HF → CF4 + 2 HCl

CCl4 + 2 HF → CCl2F2+ 2 HCl

CH4 + 4 Cl2 → CCl4+ 4 HCl

Let’s follow carbon step by step in its production process*

*This is the way CF

4

 is produced on an industrial scale. 

Other reactions can be involved in the production process, but we assume to be in the most probable case.

How old will our carbon probably be?



But where does methane come from?

The largest reservoir of methane is under the seafloor in the form 

of methane clathrates and natural gas

[3]

.

The typical age of such stocks is way much higher than 

30.000 years since their origin is geological

[4]

.

https://en.wikipedia.org/wiki/Methane_clathrate
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