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What is FEL ?
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● Photo-cathode gun 
● RF-accelerator sections
● Compression sections 
● Undulator sections 

Rev. Mod. Phys. 88, 015006 – Published 9 March 2016



What is FEL ?
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Why Free electron Laser ?
No, let ask why Laser?

Or why we need Laser?

4NSM 12/05/2020, IPM
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Th.H. Maiman Holding
 the first  Laser
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Orazio Svelto
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Where are Iranaian scientists?
(outliers , M.Gladwell ) 
Now we are backing 



Why FEL ?
Let‘s first  ask what is FEL?
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1985 Iran had two 
FEL scientists 
Amirkabir U
Tarbiat Moallem U

All subjects are so 
old for 1970s
Until 
M.H.Rouhani (2008)
N.S.Mirian (2013)
E. Salehi (2014) 
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What is different between FEL an SR?

Let’s watch LCLS in youtube
X-ray Laser Animated Fly-through - You
Tube

 

https://www.youtube.com/watch?v=pgaG7f96SKM
https://www.youtube.com/watch?v=pgaG7f96SKM


Now, WHY FEL?
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Two class of FEL :

SASE (self-seed, optical 
klystron and ...)

Seeded (HGHG and 
EEHG) 



?
What is the RF-
band of Linac?
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?
What is the RF-
band of Linac?
Please search 
about it 
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Great and powerful Facility in Italy (2010)
Lianc was from CERN, sections to 
sections are different. 
Undulators are apple II (Modern)
Very good scientists 
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https://www.fels-of-europe.eu/ 
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Note :
This is big brother , 
Germans learned a lot from 
Flash,
 let’s say Europeans learned 
a lot by Flash  

https://www.fels-of-europe.eu/
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There are three important concept in FEL 

● How to generate high coherent radiation?
● How to  generate ultra-short pulse FEL?
● How to control and optimise electron beam and radiation 

beam ?
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Which kinds of problems and solution we are dealing with FEL :

❏ How to generate fs and As laser ?  (manipulation e-beam or manipulation of radiation )

❏ How to generate two or multi pulses ? how generate multi color pulses? How change the 
delay between pulses?

❏ How to change the radiation properties (like coherence length or polarization and etc 

❏ How reduce the cost of the FEL facility 
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Echo Enable Harmonic generation (EEHG)
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Self seeding FEL 

We monochromize the radiation from first stage and amplify the 
coherent radiation in second stage. 
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Self seeding FEL 

Submitted Nature photonics, 2023



Generation of short pulse 
with Modulator before SASE

Or superradiant FEL 
Or shaping beam 

Or ...



published



Enhance SASE (modulation electron beam )
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Generation High photon energy for high energy physics study 

Generation of higher than 30 kev photon energy for QCD and QED

Generation of higher than 2 Mev by inverse competition scarring 
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New concepts in FEL field

Plasma accelerators

Plasma lens

Plasma undulators

Crystal undulator 

Diagnostic devices 

Controlling system with new technology and numerical methods. 



Useful links:
The European Cluster of Advanced Laser Light Sources (EUCALL):
https://www.eucall.eu/ 

FELS OF EUROPE 
https://www.fels-of-europe.eu/ 

Thanks for your 
attention

Please think about this field 
think about future

And think about our problems    
34

https://www.eucall.eu/
https://www.fels-of-europe.eu/
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