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150000

| conv2d_8_input | input: | [(None, 250, 40, 1)] |
| InputLayer | output: l [(None, 250, 40, 1)] |

‘ conv2d_8 l input: (None, 250, 40, 1) l
[ convap | output: | (None, 246, 40, 32) |

‘ conv2d_9 | input: | (None, 246, 40, 32) ‘
‘ Conv2D | output: | (None, 242, 40, 32) ‘

[ 1eaky_re_tu_11 | input: | (None, 242, 40,32 |
LeakyReLU | output: | (None, 242, 40, 32) |

[ max_pooling2d_s | input: | (None, 242. 40, 32) |
| MaxPooling2D | output: | (None, 121, 20, 32) |

[ convad_10 [ input: | (None, 121, 20, 32 |
| comv2D [ output: | (None, 117, 20, 16) |

[ teaky re tu_12 [ input: | (None. 117,20, 16) |
| LeakyReLU | output: | (None, 117,20, 16) |

‘ max_pooling2d_6 l input: | (None, 117, 20, 16) l
| MaxPooling2D | output: | (None, 58, 10, 16) |

A
| flatten_3 | input: | (None, 58, 10, 16) |
| Flatten | output: (None, 9280) |

| dense_9 | input: ‘ (None, 9280) |
Dense | output: 1 (None, 64)

| leaky_re_lu_13 | input: l (None, 64) |
LeakyReLU | output: | (None, 64) |

‘ dense_10 ‘ input: | (None, 64) ‘
‘ Dense ‘ output: | (None, 32) ‘

| leaky_m_lu_l4| input: | (None, 32) |
| LeakyReLU | output: l (None, 32) |

‘ dense_11 [ input: | (None, 32)]
‘ Dense ‘outpul:| (None, 1) ‘

225000

[Cconv2a_13_input [ input: | [None, 250, 40. 1)1 |
| tnputLayer | ouput: | [(None, 250, 40. )] |

[ 3 o | e 5003 |

[(max_pooting2a 9 [ input: | avone, 246, 40. 64) |
MaxPooling2D (None, 123, 20, 64)

24_15 | input:_| (None, 123, 20, 64)
None 121 20.3)

[(teaky_re_tu_23 [ input: | oNone, 121,

20.32) |
20,32

[ max_pooling2d_10 [ input: | (None, 121, )
MaxPooling2D | ouput: | (None, 60, 10,32)

[ input:_| (None. 60. 10. 32

Nore 58,1020

[leaky_re_tu 24 | inpu: | (None, 53, 10,21y |
[ LeakyReLU [ ouput: | (None. 58. 10.21) |

[[max_pooling2d_11 | input: | None, 58, 10.21) |
| Maxpooling2p | output: | (None, 29,5, 21) |

[ input: [ (None, 20, 5, 21)
tput: | (None, 3045)

[input_| (None, 3045)
Den

LeakyReLU | ouput: | (None. 16)



Beta emission spectrum [edit]

Beta decay can be considered as a perturbation as described in quantum mechanics, and

thus Fermi's Golden Rule can be applied. This leads to an expression for the kinetic "~
energy spectrum N(7) of emitted betas as follows:[2°] T
£ o
3
N(T) = C(T)F(2,T)pE(Q — T)? P E
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where T'is the kinetic energy, (7} is a shape function that depends on the forbiddenness of

the decay (it is constant for allowed decays), F(Z, T) is the Fermi Function (see below) Beta spectrum of 21%Bi. Epqy = Q

. 2. 1.16 MeV is the maximum energy
with Z the charge of the final-state nucleus, £ = 7"+ mc~ is the total energy,

p= \/(E/nr:)2 — (mc)? is the momentum, and Q is the Q value of the decay. The

kinetic energy of the emitted neutrino is given approximately by O minus the kinetic energy of the beta.

As an example, the beta decay spectrum of 210g; (originally called RaE) is shown to the right.

Fermi function [edit]

:E

The Fermi function that appears in the beta spectrum formula accounts for the Coulomb attraction / repulsion between the emitted

beta and the final state nucleus. Approximating the associated wavefunctions to be spherically symmetric, the Fermi function
be analytically calculated to be:[3°]
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