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Detector

IMB

Kamiokande

Super−Kamiokande

NUSEX

Frejus

Soudan−2

Mass (kt) kt−yr events (νµ/νe)DATA/(νµ/νe)MC

3.3 water 7.7 935 sub−GeV

2.1 72 multi−GeV

0.88 water 7.7 482 sub−GeV

8.2
6.0 233 multi−GeV

22.5 water 25.5 1883 sub−GeV

25.5 624 multi−GeV

0.15 iron 0.74 50

0.9 iron 1.56 200

0.963 iron 3.9 246

0 0.5 1
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Solar ν Allowed

LSND Allowed

Kamiokande Allowed

BNL E−776 Excluded

KARMEN Excluded
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Idealized proton beam structure
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Full beam (9 bunches + 3σ tails) in 1.1µs

Each bunch approximated by a gaussian with σ=30ns
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Calibrated Beam Intensity
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Beam intensity in data run, Jan.,2000
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Trigger  Hut
Electronics  Hut
PMT Cables
50 cm PMT
20 cm PMT

LINAC  System
Concrete

Ultrapure Water
Rock

0 1m 5m

Veto Counter
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glass multi−seal

cable
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70.7 cm

Outer Detector PMT with Wavelength Shifter Plate
Inner Detector PMT

Black Plastic

70.7 cm

Tyvec bonded to Polyethylene

Space
Dead

Outer

Inner
Detector

Detector
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(Honeycomb panel+ 
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Image intensifier
Micro-Channel-Plate
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Design of a fiber bundle
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*One bundle contains ten fiber blocks (A-E’) 
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Expected νµ flux at 250 km, on axis and far from it
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On axis flux expected

Flux expected 1km (4mr) away

Flux expected 2km (8mr) away

Flux expected 3km (12mr) away
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NUM        287
RUN        381
SPIL     47373
EVENT     2687
DATE   0-Jnk- 0
TIME    0: 0: 0
TOT PE:   29566.6
MAX PE:   539.6
NMHIT :   608
ANT-PE:     0.0
ANT-MX:     0.0
NMHITA:     0

TRG ID :00000001
TMCin:
TMCout:
Q thr. :   0.0
BAD ch.:  masked
SUB EV :  0/ 0

90/00/00:NoYet:NoYet
90/00/00:;R= 1:NoYet
   R  :   Z  : PHI : GOOD
  4.19: -0.20:-2.73:0.706
CANG : RTOT : AMOM : MS
43.0:      0:     0:  0.0
  V= 0.983: 0.160: 0.086

Comnt;

90/00/00:NoYet:NoYet
90/00/00:;R= 1:NoYet
   R  :   Z  : PHI : GOOD
  4.19: -0.20:-2.73:0.706
CANG : RTOT : AMOM : MS
43.0:      0:     0:  0.0
  V= 0.983: 0.160: 0.086

Comnt;
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90/00/00:NoYet:NoYet
90/00/00:NoYet:NoYet
90/00/00:NoYet:NoYet
90/00/00:NoYet:NoYet
90/00/00:NoYet:NoYet
**/05/20:;R= 1:NoYet
   R  :   Z  : PHI : GOOD
 15.50:  4.42: 2.05:0.803
CANG : RTOT : AMOM : MS
42.0:   5966:  1121:  6.2
  V= 0.474:-0.880:-0.021

Comnt;
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90/00/00:NoYet:NoYet
90/00/00:NoYet:NoYet
90/00/00:NoYet:NoYet
90/00/00:NoYet:NoYet
90/00/00:NoYet:NoYet
**/05/20:;R= 1:NoYet
   R  :   Z  : PHI : GOOD
 15.50:  4.42: 2.05:0.803
CANG : RTOT : AMOM : MS
42.0:   5966:  1121:  6.2
  V= 0.474:-0.880:-0.021

Comnt;

90/00/00:NoYet:NoYet
90/00/00:NoYet:NoYet
90/00/00:NoYet:NoYet
90/00/00:NoYet:NoYet
90/00/00:NoYet:NoYet
**/05/20:;R= 1:NoYet
   R  :   Z  : PHI : GOOD
 15.50:  4.42: 2.05:0.803
CANG : RTOT : AMOM : MS
42.0:   5966:  1121:  6.2
  V= 0.474:-0.880:-0.021

Comnt;

NUM          1
RUN      10235
SUBRUN     176
EVENT 29059115
DATE  2001-May-20
TIME    6:25:52
TOT PE:    9591.5
MAX PE:    29.5
NMHIT :  3285
ANT-PE:    26.8
ANT-MX:     2.5
NMHITA:    29

RunMODE:NORMAL
TRG ID :00000111
T diff.:0.160E+06us
FEVSK  :81002803
nOD YK/LW: 2/ 2
BAD ch.:  masked
SUB EV :  0/ 3
Dec-e:  1( 1/ 0/ 0)
CT16:**********e12
RN: 5726SP:   32444
GPSDIF:   0.61298us
NHITAC:         2
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90/00/00:NoYet:NoYet
90/00/00:NoYet:NoYet
90/00/00:NoYet:NoYet
90/00/00:NoYet:NoYet
90/00/00:NoYet:NoYet
**/04/28:;R= 1:NoYet
   R  :   Z  : PHI : GOOD
 11.20:  7.66:-2.92:0.834
CANG : RTOT : AMOM : MS
42.1:   3147:   596: -3.0
  V= 0.305:-0.950:-0.070

Comnt;
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90/00/00:NoYet:NoYet
90/00/00:NoYet:NoYet
90/00/00:NoYet:NoYet
90/00/00:NoYet:NoYet
90/00/00:NoYet:NoYet
**/04/28:;R= 1:NoYet
   R  :   Z  : PHI : GOOD
 11.20:  7.66:-2.92:0.834
CANG : RTOT : AMOM : MS
42.1:   3147:   596: -3.0
  V= 0.305:-0.950:-0.070

Comnt;

90/00/00:NoYet:NoYet
90/00/00:NoYet:NoYet
90/00/00:NoYet:NoYet
90/00/00:NoYet:NoYet
90/00/00:NoYet:NoYet
**/04/28:;R= 1:NoYet
   R  :   Z  : PHI : GOOD
 11.20:  7.66:-2.92:0.834
CANG : RTOT : AMOM : MS
42.1:   3147:   596: -3.0
  V= 0.305:-0.950:-0.070

Comnt;

NUM          1
RUN       8071
SUBRUN      41
EVENT  5487540
DATE  1999-Nov- 6
TIME   15:17: 5
TOT PE:    5646.8
MAX PE:    39.2
NMHIT :  2115
ANT-PE:    31.5
ANT-MX:     9.8
NMHITA:    29

RunMODE:NORMAL
TRG ID :00000111
T diff.: 644.    us
FEVSK  :81002803
nOD YK/LW: 2/ 3
BAD ch.:  masked
SUB EV :  0/ 1
Dec-e:  0( 0/ 0/ 0)
CT16:   4.84007e12
RN: 2150SP:    2394
GPSDIF:   0.42297us
NHITAC:         3
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KS probability = 43.1%
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POT vs events

KS probability = 22.6%
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POT vs events

KS probability = 11.2%
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Contour definitions:
68 %
90 %
99 %

Disfavored at 90% CL.

Observed/Expected Counts Oscillation Analysis
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Contour definitions:
68 %
90 %
99 %

Disfavored at 90% CL.

Observed/Expected Counts Oscillation Analysis
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Contour definitions:
68 %
90 %
99 %

Disfavored at 90% CL.

Observed/Expected Counts Oscillation Analysis
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Contour definitions:
68 %
90 %
99 % Disfavored at 68% CL.

Spectral Shape Oscillation Analysis
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Contour definitions:
68 %
90 %
99 % Disfavored at 99% CL.

Spectral Shape Oscillation Analysis
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