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Emittance In An Electron Storage Ring

In an el ectron storage ring, with an isomagnetic guide field,
the horizontal emittance of the eectron beam is given by>*
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In general a light source lattice is constructed from ‘basic
cells'. A cell contains dipoles, quadrupoles and sextupoles and is
usually bounded by dispersion free drift spaces for insertion
devices.

To explore the differences between the various types of
lattices it is useful to rewrite (1) as

£2
e= F(nx,lattlce)M m- rad, (5)
J Nd

where Ng is the number of dipole magnets, E isthe energy in GeV.

For afixed Ng & E the main variation in (5) is due to F(ny ,
lattice), since 0 < J, < 3 and is typicaly J » 1-2. The following
table lists the approximate minimum values of F (n,) for several
types of lattices. A redlistic lattice will have a dlightly higher value
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than the theoretical minimums given here. The table also mentions
an example of each lattice type to give the reader an idea of the
basic cdl and the betatron and dispersion functions. The
emittances for these example rings are not necessarily given by the
minimum value.

L attice Type Fmin Ny/cell Example
FODO' 728" 10" 4 2 SPEAR
DBA (Chasman-Green) 236" 10°° 2 NSLSVUV
Isomag. Matched TBA™ | 156° 10 3 BESSY II
Theor. Minimum Emit.” | 784° 106 1

" dispersion suppressers must be added to yield h= 0 insertions

" for the Isomagnetic Matched TBA the center dipoleis 3“3 times
longer than the end dipoles (Le2)

References: He2, Kal, Le2, Ril, Sol, Tel, Wil

Beam Size and Angular Divergence

The horizontal and vertical beam sizes are given by,

sX:\/eXbX+s(29h>2( & Sy =./eby.

The horizontal and vertical angular divergences are given by,
sg=\egy+sahf & s¢=./e,0,,

_1+ai2 _bf _ CEe _ € :
where g = a8, =-—_,6=——,e=——andcis
b; 2 1+c 1+c

defined to be the emittance coupling.




