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BNL Wide Band. Proton Energy = 28 GeV
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Oscillation Nodes for ∆m2 = 0.0025 eV2
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BNL-HS  2540 km

sin22θ23 = 1.0

∆m32
2 = 2.5e-3 eV2

1 MW 0.5 MT 5yr

No oscillations: 13290 evts

With oscillations: 6538 evts

Bckg in oscillated signal: 1211 evts
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1 MW 0.5 MT 5yr

No oscillations: 13290 evts

With oscillations: 4927 evts

Bckg in oscillated signal: 910 evts
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68, 90, 99 percent contours
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68, 90, 99 percent contours
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Contour definitions:
68 %
90 %
99 % Disfavored at 99% CL.

Spectral Shape Oscillation Analysis
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P(νµ→νe) with 45o CP phase
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P(νµ→νe) L=2540 km
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BNL-HS  2540 km

sin22θij (12,23,13) = 0.8/1.0/0.04

∆mij
2(21,32) = 5.0e-5/2.6e-3 eV2

Matter effects on

νµ to νe CP= 45o

νµ to νe CP = 0o
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P(νµ→νe) with 45o CP phase
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q2 in lab frame of NC (νNπ0) events
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π0 Energy in NC(π0) events
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π0 rejection vs energy
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Background for νµ→νe
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Backg. only νe  70 evts
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sin22θij (12,23,13) = 0.8/1.0/0.04
∆mij

2 (21,32) = 6.0e-5/2.5e-3 eV2

1 MW 0.5 MT 5yr

Total Signal+backg: 346
Total Backg: 146
νe Backg: 70
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sin22θij (12,23,13) = 0.8/1.0/0.04
∆mij

2 (21,32) = 6.0e-5/1.5e-3 eV2

1 MW 0.5 MT 5yr

Total Signal+backg: 402
Total Backg: 146
νe Backg: 70
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90 % C.L. for Sin2(2θ13)
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90 % C.L. for Sin2(2θ13)
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sin22θij (12,23,13) = 0.8/1.0/0.06
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2 (21,32) = 6.0e-5/2.5e-3 eV2

1 MW 0.5 MT 5yr

CP 135o: 652 evts

CP 45o: 514  evts

CP -45o: 368  evts

Backg.: 146 evts
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Effect of δCP in 3 energy bins
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90, 95 % C.L. for δCP vs sin2 2θ13
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90 % C.L. for δCP vs sin2 2θ13
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90 % C.L. for δCP vs sin2 2θ13
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90 % C.L. for δCP vs sin2 2θ13
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90 % C.L. for δCP vs sin2 2θ13
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νµ → νe Oscillation

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

0 1 2 3 4 5 6 7 8 9 10

Eν GeV

P
ro

b
ab

ili
ty

BNL-HS  2540 km
sin22θij (12,23,13) = 0.8/1.0/0.04
|∆mij

2| (21,32) = 6.0e-5/2.5e-3 eV2

Neutrino Running
(NH) Natural  Hierarchy CP=0
(UH) Unnatural Hierarchy CP=0
(UH) Unnatural Hierarchy CP=180

�(i�~g��f�}Fþxý=p(��f�bg�:lx��i��kivmeØrcãbgf N&OrP N�Q�bgo�|�ik����l�m�ikbgj�o(lxo6l cã��j�|�m�ikbgj
b/czj�}q�=mnf�i�j�b�}qj�}�f�~xØ^cãbxf@l���lxo�}��kikj�}
b/c!þ Z M ÿ?��¥£s?¡ª��}òmn��f�}q}ò|���f��x}qo
|qbxf�f�}�o��Hbgj�h m�béf�}�~g����l�f0¥Ílxo�o���ik}qf�lxf�|µ��Ø �Û�F���Qu^i�mn� (�*�+  ÿ �
�¹����lx|µ� � y:i�f�f�l�mni�bgj:lx��¥èlxo�o^��ik}�fnlxf�|µ��Ø � ê �!�-�wu^ivmn� ( *�+  ÿ � �¹f�}qh �5y�l�j�h£i�f�f�l�mni�bgj:lx��¥èlxo�o^��ik}�fnlxf�|µ��Ø
� ê �F���)u^ivmn� ( *�+  ü _ ÿ � �¹������}%�5s�¡ª��}�bxmn��}�fª�:lxf�lx¥Í} mn}�f�oFlxf�}Qi�j�h�i�|�l�m�}qhçikjYmn��}���~g��f�}�s

M T



0

0.001

0.002

0.003

0.004

0.005

0.006

10
-3

10
-2

10
-1

1
Sin22θ13

∆m
2 31

 e
V

2

Im
p

o
ss

ib
le

  f
o

r 
co

n
ve

n
ti

o
n

al
 b

ea
m

B
N

L-
H

S
-N

H

B
N

L
-H

S
-U

H
-C

P
0

B
N

L
-H

S
-U

H
-C

P
18

0 Unnatural Mass Hierarchy
m3<m1<m2
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Anti-νµ → Anti-νe Oscillation
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νe APPEARANCE FROM ∆m21
2 ONLY
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 νµ → νe  FROM SOLAR ∆m21
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To RHIC

400 MeV

800 MeV

1.2 GeV

To Target Station

AGS
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200 MeV

200 MeV Drift Tube Linac

Superconducting Linacs
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