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Largest storage ring. - The Solar System

astronomical unit:  average distance earth - sun
IAE & 150 *10 ¢ km
Distance Pluto -Sund 40 AE

Sonne
Merkur
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Mars
Jupiter
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Neptun
Pluto
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Luminosity Run:of a typical storage ring:

HERA Storage Ring:Protonsaccelerated andtored for 12 hours
distance of particles travelling at about&r ¢
L = 101%-10" km

... several times SunPluto and back
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A guide the particle®n a well defined orbif Adesi gn or bi t fi)
A focus the particledo keep each single particle trajectory
within the vacuum chamber of the storage ring, i.e. close to the design orbit.



Transverse Beam Dynamics:

0.) Introduction and Basic ldeas

~

A ... 1 n the end and after al/l
A need transverse deflecting force

Lorentz force F= q* O+ Vx B
typical velocity in high energy machin;s:\ V~ C~ 3*10° m
Example:
B=1T — F=qs3+10 a1
S m technical limit for el. field:
m E<l1—
H_J m

equi valentBEel. fiel|d ¢é




The ideal circular orbit

S

circular coordinate system

condition for circular orbit:

\
Lorentz force F.=e*v B
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F_|_B*
centrifugal force Foentr = Y My v > e ‘ P ‘
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1.) The Magnetic Guide Field

Dipole Magnets:

define the ideal orbit
homogeneous fieléreated @
by two flat pole shoes

Normalise magnetic field to momentum:

- | Vs GeV
> B _= =| —— - —
Lk [mz} [ C }
Example LHC:
8.3Vs 8.353*10'M
3 1 2 '
B=83T 1o, ’s

eV/ 2
p  7000:1C° 4 7000:10°m




