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MI 120GeV cycle operations

i Numi target (MINOS Neutrino experiment)
Pbar target (Anti proton production)

Main Injector
(h=588)

Mixed mode

NuMI only
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Proton Plan Goal

Intensity @ injection : 4.3E12 ppp x 11

@ extraction: 4.5E13 ppp
MI cycle rate < 2.2 sec

Total beam power: 400kW  80kW -> Pbar
320kW=> Numi

Total beam loss: < 5%

Bucket #d 84 5I88




11 batch Slip stacking
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11 batch slip stacking on Numi only cycle
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11 batch slip stacking on mixed mode cycle
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Status of 11 batch slip stacking
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Beam losses on 11 batch Slip stacking
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Injection kicker gap loss
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Ramp loss

Extraction kicker gap loss

8GeV lifetime loss




Injection kicker gap loss(1)

One bunch simulation with two rf frequencies

With higher frequency With lower frequency

& 10 & 10
- L N T T L - [
% 10 Py TRl FtH 310
LR Ly = ' " a
ol [5 H _|'El:- .{'lq. | :I'.:-t-:T.-T:".I'_' ) ol [n]
- :.?:_:l'.i;: ..u o T -
] '.1 .
R S ’?‘; " 10
El (n] ) .\.:.'. T LE, .l- L i
AR :-': B T bl 'ﬁ ?
et _ '\': H =} 1
|10 P LA S _ |10
= 10 = 10
N n} N n}
& 10 & 10
o [ nn] == u} = LN [ n) o [ nn] == u} = LN [ n)
I phai?)[ra-:l] phase [rad]
160 buckets +160 buckets



Injection kicker gap loss (2)
Longitudinal simulation for 11 batch slip stacking
+40MeV
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Ramp loss

Acceleration from 8.9GeV to 10 GeV

Before acceleration After acceleration

+200MeV
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Simulation for Injection kicker & Ramp losses (1)

Longitudinal phase tomography with measurement results
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Intensity

Simulation for Injection kicker & Ramp losses (2)

Comparison between measurements and simulation
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Extraction kicker gap loss

Wall current monitor signal @ extraction
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Summary and Plans

11 batch slip stacking scheme have already verified for both mixed
mode and NuMlI-only cycle.

Beam to NuMI target: (Intensity) 4.0E13 (efficiency) 93%o.
Record intensity: 4.6E13 ppp to 120 GeV.

Beam loss issues
Injection Kicker loss
ramp loss
Require small emittance beam from Booster.
Need more beam studies for transverse effects.
extraction kicker loss
Anti damp with MI bunch by bunch damper.
8GeV lifetime loss
Lower chromaticity with damper.
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