
 

 

Answer on  Question #55054, Physics / Astronomy | Astrophysics 

An electron is “wiggling” in one dimension such that its position is x(t) = Acos(wt). What is the 

average power radiated by the particle? Note how it scales with the wiggle frequency w? 

Answer 

The average power radiated by the particle is 

𝑃 =
2𝑒2〈𝑎2〉

3𝑐3
, 

,where e – charge of an electron, a – average acceleration of an electron, c – speed velocity. 

𝑎 = 𝑥̈ = −𝐴𝜔2 cos(𝜔𝑡). 

〈𝑎2〉 = 〈𝐴2𝜔4𝑐𝑜𝑠2(𝜔𝑡)〉 =
𝐴2𝜔4

2
〈1 + cos⁡(2𝜔𝑡)〉 =

𝐴2𝜔4

2
 

𝑷 =
𝒆𝟐𝑨𝟐𝝎𝟒

𝟑𝒄𝟑
⁡→ 𝑷⁡~⁡𝝎𝟒. 
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