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7.2.6 Pulsed Magnets
G.H. Schrider, CERN
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With a magnet inductance L,,. the filling time o

the magnet is
bn = Lm/ 4

FB 12 By, j[auons For an ideal sysicin

llglblc M &e ﬁﬂuwing equations hold. The
;hck strength required to produce an angle 0 [rad]
for momenlum plGeViclis

: K[T~m|=6p/o3 (D
W th a magnetic aperturc width w and height h,

magnedic length Ly, can approximately be de-

lu'mincd from the magncl inductance,
& Lu = pto (w/h) b ®)

and the magnet filling time ¢,,, lEq.(4)],

I = ht,,,Z/puur ()]
Furthermore, with a magnctic flux deasity of |
B = pogll/2hZ (10)
and a kick strength of
- K = Ny.Bl,, (i

the theoretical requircd number of magnets be-
comes

NH; = 2N h//[lul,"l’ ' (l2)

tor risctime and ncg-
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KICKER for the SLC ELECTRON DAMPING RING
L. Bartelson, C. Crawford, J. Dinkel, Q. Kerns, J. Howell, S.
*Ferm1 National Accelerator Laboratory

The SLC electron damping ring requires two kickers

each providing a kick at 1. to pairs of

. electron bunches spaced 61.63 nsec apart. The exact

shape of the kick is unimportant, but the specifi-

cation of Figure 1 applies to the field the bunches
see.
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To meet this specification, a coaxial magnet with
a characteristic 1lpedance of 12.5 ohms was designed
to produce a a ki ‘The energy to
generate and maintain this ¢ld 1s stored in a pair
of 50 ohm coaxial cables each 145 £ft. long. These
cables are pulse charged to M{ , then switched
across the magnet with a pair of thyratroms, illus-
trated in Figure 2. The installation is shown in
Figure 3.
The magnet is a trave111ng-wawe -kicker in which
- the E-field is electrostatically shielded {from the
beam pipe which sees only the B-field. It generates a

J0Q0C field in a w at 2600 amps.
Stackpole 2285 ferrite was se ected
A _STACEIVS
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Fig. 1 - Cooling systems. From top to bottom: pre-
cooling (150-500 MHz), stack tail cooling (250-500 MH:z)
and stack core cooling (1-2 GHz). Ap cooling is de-
coupled from H cooling by placing the kickers where the
dispersion is zero or (for precooling) using two sets
of kickers at a spacing of half s betatron wavelength.
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The very large emittance of the injected p beam

- demands an unusually large kicker aperture height, vary
ing ac.:cordmg.to the local By, and similarly large use-
tul field region width varying with Bg. The separation

angle and hence kick strength (Table 1), The. )5 ns

geeded is det_':e.minédz-by ‘the kick strength, vertical mag-
set aperture and svailable pulse current; Fig. 1 shows

_ that _the length' has to be ‘split between two locations, |
wpstream and dowtistream-of a lattice ‘Tocus¥ing quadrupvle;

Kicker | Kicker
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Fig. 1. Beam trajectories in injection kicker region.
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