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Figure 5: On and off-axis beams for the low and ium energy NuMI horas configuration.
A full beam simulation was made using the GEANT based GNuMI Monte Carlo.
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Figure 9: Beam composition for positive (+) and negative (-) horn currents. left: for the
a low energy configuration at L = 735 km and R = 10 km. right: for the a medium energy
configuration at L = 900 km and R = 12 km.

and opening angle should be “close” to optimal. We, therefore, will do all our analyses for
a baseline of 900 km and at a radius of 11.5 km.

the picture. Nonetheless, the FOM is flat enough ‘%hat any “reasonable” choice of baseline

3.1 NuMI Off-Axis Beams With A New Proton Driver

The Proton Driver design described in [23, 24] will allow us to bring the NuMI neutrino
beam power up from 0.4 MW to 1.6 MW. This design is based on an 8 GeV circular machine
with a circumference of 473.2 m, and it will provide 2 x 10" protons per pulse instead of the
assumed 5 X 102 of the current booster. In addition, the total luminosity could be further
increased by 30% if the current linac gets a 200 MeV upgrade. In this case, we would get
3 x 103 protons per pulse. This machine is estimated to cost US$160M.

An alternative design made out of only a linac to accelerate protons up to 8 GeV, using
SNS and Tesla style superconducting cavities, is under consideration {25)].

4 Detector Simulation and T:‘.F(pected Signal Efficien-
cies
To determine our v, — v, detection capabilities, we are considering a highly segmented iron-

scintillator detector. A full study of the expected detector performance, event reconstruction
efficiencies, and background contamination was performed.

The detector is made up of 4.5 mm thick iron foils (one quarter of one radiation length)

16
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Figure 3: Two-sigma confidence level regions in the (Am2, x |Uc(?), (|Uesl? x sin?#6y3),
and (Am?2, x sin®f,3)-planes obtained after 120 ktoniyears of “neutrino-beam data™ (dark
squares) combined with 300 kton-years of “antineutrino-beam data” (light [green] circles) for
the following input value for the mixing parameters (indicated by the [blue] stars): Am?; =

3 x 1072 V2, |U,s|?> = 0.008, and sin® f53 = 0.5.

na-fqﬁ)z o



NA 0.0050.31 LI | 10}4| T 7 10;51 T T 10;61 1. T IO:
E (00]0: J SRR — ................. .............. =
£ 0.003 - ............................... _‘_E
NE 0.002 Eoeree [E— frrverecsesesnres S =
J ; .
~— 0001 ............. ... ............. :
0 ’ ]
-0.001 f- — RN 0.3 -
-0.002 ..... ., .
-0.003 - .............. %- 3
-0.004 |- * ------------- . e :
o “0.008 [ =t | e ~10.005
2 . :
= i 1 10 U2
B g -
-2 ]
0B 3
= .
-3
10 E
FJ"“l“.;n-l.ul'“l.".l".l.“-l"T”‘l"'l”"l"’;."i“-;-ul.”;"' :

03 04 0.5 0.6 0.7
sin°0,,

Figure 4: Two-sigma confidence level regions in the (Am?; x |Uesl?), ([Ues|? x sin? 6y3),
and (Am?, x sin® f,3)-planes obtained after 120 kton-years of “neutrino-beam data” (dark
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the following input value for the mixing parameters| (indicated by the [blue] stars): Am?, =

3 x 1073 eV?, |U,s)? = 0.008, and sin? 53 = 0.35.
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Figure 5: Two-sigma confidence level regions in the (Am?2; x |Usl?), (JU.3l? x sin®fy3),
and (Am?; x sin® y3)-planes obtained after 120 kton-years of “neutrino-beam data” (dark
squares) combined with 300 kton-years of “antineutrino-beam data” (light [green] circtes) for
the following input value for the mixing parameters (indicated by the [blue] stars): Am?2, =
3 x 1073 eV?, |U3|? = 0.008, and sin® 6,3 = 0.65.
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