Muon Based Neutrino Source
Neutrino Factory

A. Sessler

January 29, 2001




\QW\‘\
wd L. A. Sessler presentation, March, 2001

L = 2800 km, sin226,,=0.04
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Figure II: The required number of muon decays needed in a neutrino factory to
observe v, — v, oscillations in a 50 kt detector and determine the sign of om?,
and the number of decays needed to observe v, — v, oscillations in a few kt
detector, and ultimately put stringent limits on (or observe) CP violation in the
lepton sector with a 50 kt detector. Results are from Ref. 51.
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Induction linac No.1

100 m
drift 20 m

Induction linac No.2

80 m

drift 30 m
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Tablel: Parameter®f the protondriver

Enegy 24 GeV
protonsperbunch ~ 1.7 103
bunchegerfill 6

time betweerextractedbunches| =~ 20 ms
repetitionrate 2.5 Hz
rmsbunchlength <3 ns
beampower >1 MW
normalizedemittancg(95%) mmmrad 100
normalizedemittancgrms) mmmrad 17

Finite time betweerbunchesds requiredfor anumberof reasons:

e To allow time to refill the RF cavities in the acceleratingsystemsandavoid excessve beam
loading;

e To avoid the needfor multi pulsingof theinductionlinacs;and

¢ toallow theliquid targetto bere-establishedfterits assumedlispersaby thepreviousbunch.
It is this requirementhat setsthe minimum spacing: The time requireddependon the jet
velocity and otherparametersandis not yet known. The numberof 20 msis a reasonable
startingassumption An evenseparatiorof bunchesat 15 Hz would alsobe even better but
would requireanaccumulatoring.
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Transverse & Long Emittance
(Normalized)
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particletype pu
P,...=0.3GeV/c
P.min=0.15 GeV/c
first trans\erseemittancecutoff=0.0095(m rad)
secondrans\erseemit cutoff=0.015(m rad)
longitudinal emit cutoff=0.15 (m)
RF frequency = 201.25 MHz
0. of macro-particles 5000

450
length (m)

Ratio of u’s over protons along the cooling channel.

Total; first e cut and second e cut.




n
E:oﬁNQwWQ&o: >

. Sessler presentation, March, 2001

Cooling cell
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Main parameters relevant to acceleration.




\QW\‘\
wd L. A. Sessler presentation, March, 2001

Initial momentum

Initial kinetic energy

210 MeV/c
129.4 MeV

Initial acceptancenorm

Initial acceptance;on g, ApLy/my

Initial momentum spread ¢,,1;, Ap/p

Initial full bunch length, L,

157 mm

2037 mm
+0.275
+372 mm

Bunches per pulse
Particles per pulse

Bunch frequency
Acceleration RF frequency

Time structure of beam

67

3 x 1012

201.25 MHz

201.25 MHz

6 pulses separated by 20 ms

repeating every 400 ms

Average beam power

150 kW
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Layout of the acceleration systems.
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«—— Straight Section =4 x Arc = 211.892m ——»

Arc =52.973 m for
Reff = 16.86 m

245.6 m total length
Production Straight Section (Downward Beam)

Ls
Arc (Includes Dispersion Suppressor)

Return Utility Straight Section (Upward Beam)

Schematic of the Storage Ring
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Plan View Section A-A

(@
Full coil overlap Single coil for half field,
gives the full field, B = 3.5T, but G=25T/m

B=7T,but G=0 .
A \.vw Section B-B

e B=35T
_ v syi44 G=25T/m

[ B | Skew Quad

_.-V> _..V B
Elevation View Net result is to use space which is
normally wasted between coil ends.

View of a proposed new magnet for the Storage Ring




