
The n-th Bohr’s orbit radius is  

𝑅𝑛 =  
4𝜋𝜀0ℏ2

𝑍𝑚𝑒𝑒2
𝑛2, 

where the 𝜀0 = 8.85 × 10−12 𝐹/𝑚 is the vacuum permittivity, ℏ = 1.05 × 10−34𝐽 ⋅ 𝑠 is the Plank constant, 

𝑛 is the number of orbit (𝑛 = 2 in the our case), 𝑍 it the charge of the atom’s core (𝑍 = 1 for the atom of 

Hydrogen), 𝑚𝑒 = 9.1 × 10−31𝑘𝑔 is the mass of electron and 𝑒 = 1.6 × 10−19𝐶 it the modulus of the 

electron charge. For the stationary orbit the following condition is met: 

𝑚𝑒𝑣𝑅𝑛 = 𝑛ℏ, 

where 𝑣 is the electron’s speed. One can calculate the frequency as  

𝑓 =
1

𝑇
=

𝑣

2𝜋𝑅𝑛
. 

Thus substituting the expressions for 𝑅𝑛 from the first formula and for 𝑣 from the second one, one obtains 

the expression for the frequency  

𝑓 =
𝑍2𝑚𝑒𝑒4

32𝜋3𝜀0
2ℏ3𝑛3

. 

For the Hydrogen one gets 𝑓 = 8.3 𝑇𝐻𝑧. 
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