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Introduction to Transverse Beam Dynamics
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I.) Magnetic Fields and Particle Trajectories
The Ideal World 



Largest storage ring: The Solar System

astronomical unit: average distance earth - sun
1AE å 150 *10 6 km
Distance Pluto - Sun å 40 AE

AE



HERA Storage Ring:Protons accelerated and stored for 12 hours

distance of particles travelling at about v å c

L = 1010-1011 km 

... several times Sun - Pluto and back

Luminosity Run of a typical storage ring:

Ą guide the particleson a well defined orbit (Ădesign orbitñ)

Ą focus the particlesto keep each single particle trajectory 

within the vacuum chamber of the storage ring, i.e. close to the design orbit.  



Lorentz force *( )F q E v B

Ă  ... in the end and after all it should be a kind of circular machineñ
Ą need transverse deflecting force

typical velocity in high energy machines:
83*10 m

sv c

Transverse Beam Dynamics:

0.) Introduction and Basic Ideas

Example:
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circular  coordinate system

* *LF e v B

condition for circular orbit:
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1.) The Magnetic Guide Field

Normalise magnetic field to momentum:

Dipole Magnets:

define the ideal orbit 

homogeneous fieldcreated 

by two flat pole shoes

convenient units: 
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Example LHC:


