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Study for intense terahertz radiation developing on the unsaturated
amplification in the free electron laser oscillator
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To investigate the possibility for the unsaturated amplification in FEL
oscillator, we made simulation for the FEL with the energy variation on the electron beam. As the
result, we find that it is diffcult to avoid ceasing the exponential growth. On the other hand, by
changing the beam energy at the end of exponential amplification, the growth rate of the FEL
amplification in strong signal region will be speed up comparing with the constant energy case. In
addition, experimentally we investigated the optical loss of the FEL resonator. It is an important
parameter for the FEL amplification and its saturation.



FEL

FEL
FEL

THz
FEL

(S. Suemine, K. Kawase, et al., Nucl. Instrum. Meth. in Phys.
FEL

Res. A 773 (2015), 97 - 103)

(RF)
RE (K. Kawase
et al., Nucl. Instrum. Meth. in Phys. Res. A 679 (2012), 44 - 53)
FEL FEL
FEL
FEL

IMES TR KIESHRE
1or T T T T T T T T ] o T T T T T T T T T T ]
. EI#«JL#—’&E&HD :
E‘fﬂﬁﬁiTL’*i\T rILF— ; ﬂ #aFN I m E
L i =) >
SR S0 ] w :
T 7] T wishusz ]
0 | | | ] —10: I 1 L 1 ]

2 g) 2 2 ‘Bp 2
FEL
FEL

FEL

FELO(B.W.J. McNEeil et al.,

Proc. FEL2006, p. 59 (2006), https://www.astec.stfc.ac.uk/Pages/FELO-Software.aspx)

FEL




FEL

FEL

70 um 90 um

@ (b)
I T T T TT ] 300
3 T ok =
10l i 4 F ]
g -’! E 200 3
5L . - g - E
ig ; . 10 ; §150:— —:
m"% . * 10 é _100; ;
7‘ - E“ ‘1|0‘ Pul‘se‘nu‘ml;er‘ ‘2‘0 ‘EIS‘ - Ia‘a: n: 20 40 60 aoPuIse‘?\?Jmhelzo ]
FEL (@)
(b)
Round-trip loss inside the FEL resonator
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