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DESIGN CRITERIA

Main Injector Parameters:

Np = 6x1010/bunch Vrf = 4 MV
e = 0.25 eV-sec E(Yp) = 144 GeV/sec
Zi/n = 5 + 716/42) Q C= 3319 m

Y = 20.4

Microwave Instability
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Requires AYy =1

Page 2



Microwave Growth Time

T. =
rise

= 5 msec near transition (for Z/n =5 Q @ 4GHz)

Johnsen Effect
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ForY = 1144: Tnon-adiabatic = 0.81msec  Tnon-linear = 0.13 msec

Requires Y = 1/lmsec
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SYSTEM SPECIFICATION

AYi =1
T = 1 msec
To first order:
2
Agqn
A —1-2- =s— 9  where Ag=2X
Tt q Co (Bp)

Second Order Jump (Traditional)

Tune fixed

Beta functions locally disturbed
Dispersion resonantly perturbed but,
Yt varies as second order of perturbation

Schematic-
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First Order Jump (Peggs, Tepikian, Trbojevic)

Tune fixed globally but phase advance redistributed between

Beta functions locally disturbed

Dispersion perturbed naturally

Yt varies as first order of perturbation

dispersive and non-dispersive regions.

Schematic-
First Order Second Order
At F/D (kG) Mmax (M) F/D (kG) NMmax (M)
0 0.0/0.0 2.4 0.0/0.0 2.2
-.5 6.9/2.4 3.0 2.7/2.6 5.6
-1.0 12.3/4.3 3.5 3.8/3.7 7.0
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SYSTEM SPECIFICATION

A =1
T =1 msec

To first order:

2
11 Adng h = AL
RN, -

Second QOrder Jump (Traditional)
Tune fixed
Beta functions lkocally disturbed
Dispersion resonantly perturbed but,
Yt varies as second order of perturbation

Schematic-
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irst Order Peggs. Tepikian, Trbojevic

Tune fixed globally but phase advance redistributed between
dispersive and non-dispersive regions.

Beta fumctioms locally disturbed

Dispersion perturbed naturally

¥, varies as first order of perturbation

Schematic-
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First Onder I Second Order

ATy F/D &G) Nmax (M) F F/D kG) | Mmax (m)

0 0.0/0.0. 2.4 0.0/0.0 2.2

-.5 6.9/2.4 3.0 2.712.6 5.6
l -1.0 12.3/4.3 3.5 3.8/3.7 7.0
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SYSTEM DESIGN REQUIREMENTS

F/D Perturbation = 12.3/4.3 kG

Main quads have [Bdl = 55.5 kG (575 A @20 GeV)

Need to increase/decrease 127/44 A in 1 msec if add to existing
quad:

V=Ldi/dt =165V (OK)

Skin depth (@1 KHz) = 1 cm (OK)

FUTURE DEVELOPMENT

Simulation - Need is borderline
Optimum distribution of perturbation

System design
- Eddy Current effects
- Optimum wave form
- Dedicated magnets?
- Excitation technique
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