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Particle motion in the ELF wiggler was examined analytically and 

numerically •. Three quadrupole focus i ng schemes - two quadrupoles per meter. 

three quadrupolesper meter _ and conti nuous focusing - were investigated. The 

effects of finite wiggler width was included by assuming the magnetic field in 

the horizontal (wiggle) plane to be 
~. 2 4 .. 
B a [Bo sin (kwz)(l - (IX - BX ) -:,.q(z)x]y. 

Here Bo is the maxillLlm wfggler field. Pw • >Ow ···is'··the wiggler wavelength, 

Q and Ii model· a canputer generated field based on the actual wiggler design, 

and q(z) represents the external quadrupole focusing. 

In the absence of finite width effects (Q=B=6)~ the wiggler is neutral in 

the horizontal pla~~. and external focus ing . is required to transport the beam 

(E .. 5 MeV.! = .(:·'ka, .: AI 30 1f mr-cm) through the wiggler ().w • 10 cm, Bol=i::I 

3-5 kG). This study" shows 'continuous focusing to be superior to the other 

schemes cons idered, •.. ·· .The external quadrupoles create horiZontal· betatron 
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* This work was supported by the Director, Advanced Energy Systems, Basic 
Enerqy Sciences, ··Office of Enerqy Research, U. S. Oepartment of· Energy un­
der Contract No. DE-AC03-76SFOO098. 
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where BQ/LQ is the quadrupole gradient. When (I, 8. ;. O. 

e Bo 
where no D --m-. 

... c 

2m C LQ (1 2 . 3 n 4 _ ( 0 ) a (0) 
e BQ - Q Ckw - ~ k2" Ckw 'w 

The wiggler provides natural small amplitude focusing in the 

'vertical plane which is adequate to overcome the defocusing from th,e quadru-

poles. 

Many nuner1cal calculations have been made. an example ,of which is shown 

in Fig. 1. 
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Fig. 1. Electron orbit in wiggle ,plane, with l = 8, Bo~:= ... : 5 kG, Aw ... 5 cm. 
dx(o) = -D.50. (I III 1.08 x 10-3, e "" 6.68 x 10-S.,.,~.aQ,g'30 G/cm 
dz quadrupole focusing_ ' ":= 
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ABSTRACT 

':1 • 

Particle motion in the ELF wiggler was investigated numerically and 

:;'analytically. A transport system was designed using continuous quadrupole 

.focusing in the wiggle plane and natural wiggle focusing in the non-wiggle' 

plane. 
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* This work was sLpported by the, Director, Advanced Energy Systems, Basic 
Energy':Sciences, ,Office of Energy Research, U. S. Department of Energy un­

. 'der Contract No. DE-AC03-76SF00098. 
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This report was done with support from the 
Department of Energy. Any conclusions or opinions 
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