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High-Gain Harmonic Generation 

> Operation principle 

∆𝐸 
𝜎𝐸 

Bunching factors: 

𝑏𝑛 = 𝑒𝑥𝑝 −
1

2
∙
(2𝜋)2𝑛2𝑅56

2 𝜎𝐸
2

𝜆2𝐸0
2 ∙ 𝐽𝑛

2𝜋 𝑛 ∆𝐸 𝑅56
𝜆 𝐸0

 

high-gain FEL 

𝑛: harmonic number  

𝑅56 

𝑅56= 70 µm 
𝜎𝐸 = 50 𝑘𝑒𝑉 

∆𝐸 = 500 𝑘𝑒𝑉 

at 7th harmonic 
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Layout at FLASH 
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FEL gain at 38 nm (7th harmonic) 

∆𝝀 = 𝟎. 𝟐 𝒏𝒎 

mean pulse energy: (12.5 ± 12) 𝜇𝐽 

maximum pulse energy: 𝟕𝟓 𝝁𝑱 

estimated gain length: ~0.9 𝑚 

∆𝝀
𝝀  ~ 𝟓. 𝟐 ∙ 𝟏𝟎−𝟑 


