
 

 

RADIOACTIVE DECAY MODES (D8) 

Decay Mode Symbol Equation Nucleus Changes 

Alpha Emission 𝛼 𝑋𝑍
𝐴 → 𝑋𝑍−2

𝐴−4 + 𝛼2
4  (𝐴 − 4, 𝑍 − 2) 

Proton Emission 
2-Proton Emission 

𝑝 
2𝑝 

𝑋𝑍
𝐴 → 𝑋𝑍−1

𝐴−1 + 𝑝1
1  

𝑋𝑍
𝐴 → 𝑋𝑍−2

𝐴−2 + 2 𝑝1
1  

(𝐴 − 1, 𝑍 − 1) 
(𝐴 − 2, 𝑍 − 2) 

Neutron Emission 
2-Neutron Emission 

𝑛 
2𝑛 

𝑋𝑍
𝐴 → 𝑋𝑍

𝐴−1 + 𝑛0
1  

𝑋𝑍
𝐴 → 𝑋𝑍

𝐴−2 + 2 𝑛0
1  

(𝐴 − 1, 𝑍) 
(𝐴 − 2, 𝑍) 

Electron Capture 𝜀 𝑋𝑍
𝐴 + 𝑒−1

0 → 𝑋𝑍−1
𝐴 + 𝜈𝑒0

0  (𝐴, 𝑍 − 1) 

Positron Emission 𝑒+ 𝑋𝑍
𝐴 → 𝑋𝑍−1

𝐴 + 𝑒+1
0 + 𝜈𝑒0

0  (𝐴, 𝑍 − 1) 

Beta-Plus Decay 𝛽+ 
𝛽+ = 𝜀 + 𝑒+ 

(Combined rate of 𝜀 and  
𝑒+) 

Variable 

Beta-Minus Decay 𝛽− 𝑋𝑍
𝐴 → 𝑋𝑍+1

𝐴 + 𝑒−1
0 + 𝜈𝑒0

0
 (𝐴, 𝑍 + 1) 

Double Beta-Minus Decay 2𝛽− 𝑋𝑍
𝐴 → 𝑋𝑍+2

𝐴 + 2 𝑒−1
0 + 2 𝜈𝑒0

0
 (𝐴, 𝑍 + 2) 

Double Beta-Plus Decay 2𝛽+ 𝑋𝑍
𝐴 → 𝑋𝑍−2

𝐴 + 2 𝑒+1
0 + 2 𝜈𝑒0

0  (𝐴, 𝑍 − 2) 

Beta-Minus-Delayed Neutron 
Emission 

𝛽−𝑛 
𝑋𝑍

𝐴 → 𝑋𝑍+1
𝐴 + 𝑒−1

0 + 𝜈𝑒0
0

 

𝑋𝑍+1
𝐴 → 𝑋𝑍+1

𝐴−1 + 𝑛0
1  

(𝐴 − 1, 𝑍 + 1) 

Beta-Minus-Delayed 2-Neutron 
Emission 

𝛽−2𝑛 
𝑋𝑍

𝐴 → 𝑋𝑍+1
𝐴 + 𝑒−1

0 + 𝜈𝑒0
0

 

𝑋𝑍+1
𝐴 → 𝑋𝑍+1

𝐴−1 + 2 𝑛0
1  

(𝐴 − 2, 𝑍 + 1) 

Beta-Minus-Delayed 3-Neutron 
Emission 

𝛽−3𝑛 
𝑋𝑍

𝐴 → 𝑋𝑍+1
𝐴 + 𝑒−1

0 + 𝜈𝑒0
0

 

𝑋𝑍+1
𝐴 → 𝑋𝑍+1

𝐴−1 + 3 𝑛0
1  

(𝐴 − 3, 𝑍 + 1) 

Beta-Plus-Delayed Proton Emission 𝛽+𝑝 
𝑋𝑍

𝐴 → 𝑋𝑍−1
𝐴 + 𝑒+1

0 + 𝜈𝑒0
0  

𝑋𝑍−1
𝐴 → 𝑋𝑍−2

𝐴−1 + 𝑝1
1  

(𝐴 − 1, 𝑍 − 2) 

Beta-Plus-Delayed 2-Proton Emission 𝛽+2𝑝 
𝑋𝑍

𝐴 → 𝑋𝑍−1
𝐴 + 𝑒+1

0 + 𝜈𝑒0
0  

𝑋𝑍−1
𝐴 → 𝑋𝑍−3

𝐴−2 + 2 𝑝1
1  

(𝐴 − 2, 𝑍 − 3) 

Beta-Plus-Delayed 3-Proton Emission 𝛽+3𝑝 
𝑋𝑍

𝐴 → 𝑋𝑍−1
𝐴 + 𝑒+1

0 + 𝜈𝑒0
0  

𝑋𝑍−1
𝐴 → 𝑋𝑍−4

𝐴−3 + 3 𝑝1
1  

(𝐴 − 3, 𝑍 − 4) 



 

 

Decay Mode Symbol Equation Nucleus Changes 

Beta-Minus-Delayed Alpha Emission 𝛽−𝛼 
𝑋𝑍

𝐴 → 𝑋𝑍+1
𝐴 + 𝑒−1

0 + 𝜈𝑒0
0

 

𝑋𝑍+1
𝐴 → 𝑋𝑍−1

𝐴−4 + 𝛼2
4  

(𝐴 − 4, 𝑍 − 1) 

Beta-Plus-Delayed Alpha Emission 𝛽+𝛼 
𝑋𝑍

𝐴 → 𝑋𝑍−1
𝐴 + 𝑒+1

0 + 𝜈𝑒0
0  

𝑋𝑍−1
𝐴 → 𝑋𝑍−3

𝐴−4 + 𝛼2
4  

(𝐴 − 4, 𝑍 − 3) 

Beta-Minus-Delayed Deuteron 
Emission 

𝛽−𝑑 
𝑋𝑍

𝐴 → 𝑋𝑍+1
𝐴 + 𝑒−1

0 + 𝜈𝑒0
0

 

𝑋𝑍+1
𝐴 → 𝑋𝑍

𝐴−2 + 𝑑1
2  

(𝐴 − 2, 𝑍) 

Beta-Minus-Delayed Triton Emission 𝛽−𝑡 
𝑋𝑍

𝐴 → 𝑋𝑍+1
𝐴 + 𝑒−1

0 + 𝜈𝑒0
0

 

𝑋𝑍+1
𝐴 → 𝑋𝑍

𝐴−3 + 𝑡1
3  

(𝐴 − 3, 𝑍) 

Internal (Isomeric) Transition 𝐼𝑇 𝑋𝑍
𝐴𝑚 → 𝑋𝑍

𝐴 + 𝛾0
0  (𝐴, 𝑍) 

Spontaneous Fission 𝑆𝐹 Variable Variable 

Beta-Plus-Delayed Fission 𝛽+𝑆𝐹 
𝑋𝑍

𝐴 → 𝑋𝑍−1
𝐴 + 𝑒+1

0 + 𝜈𝑒0
0  

Variable 
Variable 

Beta-Minus-Delayed Fission 𝛽− 𝑆𝐹 
𝑋𝑍

𝐴 → 𝑋𝑍+1
𝐴 + 𝑒−1

0 + 𝜈𝑒0
0

 

Variable 
Variable 

Heavy Cluster Emission 
Cluster Decay 

𝑋𝐴  
𝐶𝐷 

Variable Variable 

 

 

Sources: 

- Decay Mode [1] 

- Symbol [1] [2] 

- Equation[2] [3] 

- Nucleus Changes [2] [3] 


