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Infrared 
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Seed  

Seed 1 

Modulator Radiator 

2= 
1
/n, n=2 

• Seed Sources: 

– 400 nm in BBO crystal (high seed energy) 

– 266 nm & 160 nm generated in gas 

Cascaded FEL tested with both seed configurations 

Seed  Seed  

L. Giannessi, Channeling 2010 



Seed @ 266 nm generated in Ar, ~50 nJ (±20nJ) 

6 UM 266 nm 

Spectrometer slit @ 5 um - CCD saturated with nb filter @ 266nm, 17% 

T 

Seed  

Amplification  20x 
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Adjustable delay 

up to 4m 

Delay line 



Seed 1 

Modulator Radiator 

2= 
1
/n, n=2 

• Seed @ 266 nm, 50 nJ 5-4-3 UM tuned @ 266 nm – 1-2-3 UM tuned @133 nm 
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Seed 1 

Modulator Radiator 

2= 
1
/n, n=2 

Seed 1 

Modulator Radiator 

2= 
1
/n, n=2 
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The seed @ 266 measured 1 day 

before shows the same double 
peak structure 

Seeded FEL – 4 nJ 
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GENESIS 

Simulation 

Seed Energy < 0.5 uJ 

~ 0.7 uJ 

 ~ 3 uJ 

~ 9 uJ 
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Harmonic 

emission 

suppressed by 

energy spread 

Harmonic  

pulse 
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Observation of 11° harmonic at 37nm 

11h 10h 9h   8h      7h          6h               5h                         4h                                         3h              2h          1h  

Measured energy per pulse,  

spot size & and bandwidth  
of the first 11° harmonics 



Seed 1= 400nm 

Modulator Radiator 

2= 200 nm 

Energy jitter mainly due to e-beam energy jitter 
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Large energy jitter –> large energy fluctuations 

Correlation Energy – Spot size 

Correlation Energy – Linewidth 

Redshift 

Structure in the  

spectrum 

Indication of  

saturation @200 nm 
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66 nm 
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