Mu SR Ki cker System

The Muon Storage Ring has need of an injection kicker
systemthat will deflect the incom ng beamon orbit. The
mai n paraneters for the system are:

Type - Hor i zont al

Cl ear Gap — 308 mm(w) by 246 nm(h)
I ntegral BL - 0.6 Tesla-Meters

Field Flattop - 2.0 nsec

Field Fall - 4.0 nsec

Field Variation - 10%

Rep Rate - 15 Hz

The proposed system has two engi neer defined limts
that will be treated as design criteria. Qur experience
has suggested that the maxi num system vol tage shoul d be
l[imted to 50k volts and the maxi mum swi tch tube current
should be limted to 5k anps. These two requirenments inply
the systemi npedance of 5 ohns.

The above constraints are such that the peak field
will be:

B =M lua B... = 0.0255Teda

And the total length of the nmagnet systemw || be:

Length= i Length = 23 .5 Meters

max

On a per neter basis the inductance, capacitance and
the field drift time of the nmagnet is:

L=m’ 1"%’ L =1.573mH / meter
c :z_L2 C = 62.93F / meter
drift=J/L" C drift = 0.315 sec/ meter
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From t he above nunbers, we are tenpted to install two
12 meter magnet strings each driven by a pulser. We wl|
take a conservative approach at this point and assune that
the kicker systemw ||l be made up from four 6 neter nmagnet
strings each driven by a pul ser

Figure 1 is included as a proposal for the cross
section of the magnet. The mechanical design for the
support structure and vacuum vessel is non-existent and
will need to be addressed for the next |evel design. The
actual magnet |ength and nunber of pulsers will need to be
nail ed down at that tine.

The PFEN that will be used to drive each nmagnet wl |
have:

Z, =5.0W Length = 2.25m sec

A SPICE sinulation of both the PFN and magnet has been
conpl eted and the normalized magnet input/output voltage
and normalized integral of field is included for reference.
Figure 2 is a sinplified schematic of the kicker system
t hat was nodel ed in SPI CE.
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Figure 1 - Proposed Magnet Cross Section
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PFN Par anet ers:
C - Cs = 0. 0253UF, L. - L = 0.4518uH

Coupling Coefficient, k = 0.2, (20%

0. 35uH
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Transmi ssion Line T. is to be nade up
of 10 - RQ&20 cables installed
from PFN Pul ser to Magnet.

Z = 5.0 ohns

MAGNET Par amet ers:
C. - Cx = 0.01573uF, GCs = 0.007865uF

L. - Lx = 0.39325uH, NO Coupl i ng

( R = 10 ohns, Field is the Sum(li - [|2)
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Sinplified D agram of Miu SR Ki cker System
(used for SPICE Simulation)

\LAA
oll v
NO)

Figure 2 -
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Spi ce Sinulation of Mu SR Ki cker System
PFN, 16 Cel| (20% Coupling), Zo = 5.0 ohns,
Magnet, 24 Cell (NO Coupling) Zo = 5.0 ohnmns,

6 Meters, (RELTOL = 0.00001)
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