TUPO42

FELTY

ANALYSIS OF UNDULATOR RADIATION WITH ASYIVIIVIETRIC

BEAM AND NON-PERIODIC MAGNETIC FIELD

Hussain Jeevakhan, National Institute of Technical Teachers’ Training and Research, Bhopal, India

Ganeswar Mishra, Physics Department, Devi Ahilya University, Indore, India

Abstract

Harmonic undulator radiation at third harmonics with non periodic constant magnetic
field has been analysed. Symmetric and asymmetric electron beam with homogeneous
spread has been used to present viable solution for the resonance shift inherited in
undulator with constant magnetic field. The out coming radiation, recovers shifts in
resonance and regain its intensity with asymmetric electron beam and harmonic field.

S0 mm

-
H\—*l\'—\lhm

UNDULATOR FIELD  H = [Hk, boHy(sink, + Asink;)z, 0]

Velocity of electron
K K cos(hl) .

K e = cos(,) +4°

1 1/A\° A
i— cos(ZQp) + > (7) cos(ZlQp) + (7) cos(1 + Z)Qp} t + (kQ,t)?

Schematic of one Period of harmonic

Undulator(/=3)

KK, (100t K?Kk2Q,t3
2y2(1 £ D, P 6}

Electron trajectory along z direction,

4.0x10’
Z K
7 BAVAY ——0.0000
3.2x10" 1 S - -+ - 0.00004
o — ~ -0.00008
o, --+=-0.00012

Intensity- AU

2.94 2.97 3.00 3.03 3.06 3.09

Frequency Spectrum at third harmonic
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Frequency Spectrum at third harmonic
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Parameters Value/ Symbol Parameters Value/ Symbol
Undulator parameter _ DoeHo -1 Number of periods N=100
Qpmgc
Electron bean relativistic y=20 Total time for L
parameter transverse 2
Undulator wavelength A=5cm Undulator frequency Q,, Q
Additional periodic harmonic [=3 Unit Interaction =T
field number Time
Energy spread parameter | x = 4No =0.0] | Emission frequency 2,
Harmonic field parameter K,=0-0.075 Mean Energy =0- 0.0017
Magnitude of constant k= 0-0.00012 | rms energy spread o
magnetic field

»The present analysis gives solution both for intensity enhancement
along with resonance shift of radiation sitmultaneously.

» The harmonic field can be generated by the addition of shims in the
planar undulator structure.

»The constant magnetic field inherently present due to earth's
magnetic field or error in the design of the undulator modifies
spectrum of which can be compensated by using asymmetric electron
beam
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