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LARGE MAGNETIC DETECTOR
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Exploded view
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Dimension: radius 10 m, length 20 m
Mass: 40 kt iron, 500 t scintillator



Machine vs detector

Neutrino event rate o« B}

x detector mass

® Machine energy is the primary cost driver (~ 40%)

e Muon cooling is the secondary cost driver (~ 20%)

Machine ~2x10°US $
40 kt magnetic detector ~0.1x10" US $

Major mismatch !

Invest into a better and more massive detector, and relax on
energy and intensity of the machine?




Intensity reduction?

Power on target? 9%
Pion capture? 3%
Muon cooling? 20%

Compensation by detector mass possible !

Energy reduction?

e Neutrino event rate oc E?

e CP-violation studies require a broad spectrum of neu-
trino energies to resolve between ¢;, CP-violation, and
matter effects

e good ‘wrong-sign’ muon detection wants E, = 10 GeV

e ‘near-detector’ neutrino physics wants E, > 50 GeV

Not. straightforward !

A possible compromise?

Machine: energy, intensity down —0.6 x 10" US §
Detector: mass, resolution up (0.1 x 10" US $
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Figure 1: European long-baseline candidates
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Fig. 2: CC event rates, in units of 10°, as function of Lab-frame neutrino spectra, for several detector and beam configurations.

The dashed lines on the left include cuts on the final-state muon (E, > 3 GeV) and on the final-state hadronic energy (Ehaa >
1 GeV). The solid lines have no energy-threshold cuts applied. The three set of curves correpsond to different detector radiuses
(50, 10 and 5 cm, from top to bottom).



"NEAR - DETECTOR' NEUTRING PHYSICS

— UNPOLARIZED NUCLEON JTRUCTURE FUNCTIONS

.p A/«(J-f}dx -x0.00135  (NuleV)
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— POLARIZED NUCLEON JTRUCTURE TUNCTIONS
— NUCLEAR EFFeCTS (heavy farpets w.rt # D)

— Sin'6, FRoM ve  SCATTELING

A(4n'6,) ~ 0.0002
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— S/NGLE-CHARM EXCITATION +DECAY
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M. DINAN, A.K. MANN 1773

Off-axis kinematics

pr, = 7(p*cos©* + Bp”)

pr = p sin®*
o — E 1 sin©*
L 41+ cosO*’
2 *
EV(R) i s 9
R
1+{¥7)
2
1+ (D))

The decisive feature is:

at the ‘magic’ angle
O =1jy.
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Figure 5.3: Typical charged curent and neutral current v, interactions with
energies ~ 5 GeV as detected in a fine grained calorimeter with the longitudinal
sampling of 1/3 X, and the transverse sampling od 3 em.

Ix2w0.25 m absorber block (fused pellets or filled box)
supporiing RPC chamber

Figure 5.4: Modular detector design: 20 x 20 m? planes constructed by stacking
absorber modules, active detectors supported by the absorber.






Oscillatory term of v, — 1,
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Figure 1:
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'Near-detector' neutrino physics at a neutrino factory:
M. Mangano et al., hep-ph/0105155

Physics with stopped muons at a neutrino factory
J. Aysto et al., hep-ph/0109217

Off-axis initiative at Fermilab
http://www.numi-fnal.gov/fnal_minos/new_initiatives/loi.html

Off-axis initiative at CERN
http://home.cern.ch/dydak/oscexp.ps




