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Weak magnet limit: 1<<sκ
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The Thin Lens Dipole 
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Weak magnet limit: 1<<sκ
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Thin Combined Function Bend 
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Extra bending focuses! 

Fringe field has a horizontal 
field component! 

Top view : 

ρ
ε

ε

ε

εε

)tan()tan('''

)tan(''

)tan()tan(

0

00

yyBdsyy

yBy

yByBB

yp
q

yysp
q

yysysyx

===Δ

∂=

∂=∂=

∫

=

== ε

Horizontal focusing with 
ρ
ε )tan(' xx −=Δ

x tan(ε) 

Quadrupole effect with 
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●    The isocyclotron with constant 

Up to 600MeV but 
this vertically defocuses the beam. 
Edge focusing is therefore used. 
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Cyclotrons with edge focusing 
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Variation of Constants 
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Quadratic in 
sextupole strength 

Linear in 
solenoid strength 

Aberration Correction 


