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q Topics to be covered F

7]Coherent Sources of
Electromagnetic Radiation From
«Free» Electrons

7]A) Undulator based Free Electron
Lasers

7]B) Cerenkov, Smith Purcell...

7]C) Coherent Autoresonance
Ma<er (CARM)Y ENEA
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What is a Free Electron
Source?

A Tool to transform the kinetic
energy of an electron beam
Into electromagnetic radiation
with Laser-like properties

hinh intancityys emMmall ralatinia



A) An accelerator Capable of
providing an e-beam with
«Suitable» characteristics

B) A device acting as active

joperating




at I1s the Role of the
accelerator?

An RF Accelerating system brings to a
relativistic Energy E an electron Beam

of current | P.[MW]= E[MeV ][ A]
'  e-pbeam IS
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RF Power W]

-+« GRAAL 1D code
~— CSPOT code from MIT
--- Semi-Analytical curve with saturation regime
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Scaling and optimization

Svetoslav Bajlekov
Merton College, Oxford
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What about
FRASCATI
LABS?

TOKAMA SPARC- Free-
K IRIDE electron Laser
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Gyrotron

o . ° ’ °
Current Principal Sources driven by low energy and high-
current beam

— Y ~ 1.05-1.1; |, ~ 50-100+%
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...a significant present and an
fernarant future

(a) (b) (c)

Japan:TE;, s  Russia: TEy;,, EU: TE;, o-coax

170 GHz gyrotrons for ITER 140 GHz gyrotrons for W7-X
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G. Dattoli et al. / Physics Reports 739 (2018) 1-51
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G. Dattoli et al. / Physics Reports 739 (2018) 1-51
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2| Electron Power to Radiation Field (the intrinsic efficiency i

langen...)
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Preliminary design elements (TDR
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y(m)

Courtesy of F. Ciocci, Ivan Spassovsky & Emanuele Di Palma
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?

ECRH is important for advanced TOKAMAK

research

?

Effective source of highly localized and

controlled heating and current drive

?

Coupling of power to the wave is easy

?

Power density can be very high (~109 W/m2)

?

Pinpoint localization of EC power support

stabilization of MHD

?

ITER needs 25 MW at CW operation




high efficiency due to “auto-resonant”
compensation

comparable efficiency with gyrotrons and
more stable against the excitation of parasitic
modes

operation far from cutoff should reduce fields
at cavity walls

operation at lower values of magnetic field.






