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Outline
» Task from meeting at CERN
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« Open points

P. Huber — p.2/24



Experiments

« JHF phase 11

« SPL

* #-beam ~ = 100 and L = 130 km
e (#-beam v = 350 and L = 700 km

» neutrino factory with £, = 20 GeV and
L =1000km

» neutrino factory with £, = 50 GeV and
L = 3000km
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Experiments

We agreed on
« 10 years of total running time

» water Cherenkov detector with 500 kt fiducial
NERS

» magnetized iron calorimeter with 100 kt

* (3-beam v = 100 has 1.1/2.8 x 10'® ions per year
* (3-beam v = 350 has 1/1 x 10 ions per year

» neutrino factory has 10%! decays per year
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Benchmark points

The oscillation parameters were decided to be
Ams, =24 x107%eV?, Am3, =79 x 107°eV?,

Sil’l2 (923 — 044, SiIl2 (912 =0.3.

G. L. Fogli, et al., arXiv:hep-ph/0506307.
Moreover we wanted to look at two parameter fits

(20, 2dof, i.e. Ay? = 6.18) of only the appearance
channels for 25 points in the log sin” 26,3-5-plane:

sin® 2615 = {107*,5 x 107*,107°%,5 x 1073, 102}
bcp = {—90°, —45°,0°,45°,90°}
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JHF







#-beam ~ = 100
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Neutrino factory 20 GeV




Neutrino factory 50 GeV




Comparison at sin® 26,3 = 10~*

= = = = NF 20GeV@1000km
NF 50GeV@3000km
B—beam y=100
S—beam’y=3
SPL
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Comparison at sin® 263 = 103

= = = = NF 20GeV@1000km
NF 50GeV@3000km
B—beam y=100
B—beam y=350
SPL
JHF
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Comparison at sin” 26,3 = 102

= == = = NF 20GeV@1000km
NF 50GeV@3000km
p—beam y=100
B-beam y=350
SPL
JHF

R
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Threshold

Neutrinos Antl neutrinos

fi gure taken from PH, M. Lindner, W. Winter, Nucl. Phys. B 645 (2002) 3.

gray histogram taken from A. Cervera, et al., Nucl. Phys. B 579, 17 (2000)
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Threshold

fi gure taken from PH, M. Lindner, W. Winter, Nucl. Phys. B 645 (2002) 3.
Oscillation parameters on this and the next dlide are:

Amz, =3 x107%eV?, Ams, =3.7x 107°eV?,

sin® fy3 = 0.5, sin®f5 = 0.28.
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Threshold

Ein=4 GeV
Ein=7.5 GeV

0.0007  0.001

fi gure taken from PH, M. Lindner, W. Winter, Nucl. Phys. B 645 (2002) 3.
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Energy response

NF 50GeV @ 3000km
sin?20,3=10"3

Ocp=—45°

20 bins

0.0005 0.001 0.002 ) 0.0005 0.001 0.002 . 0.0005 0.001 0.002 0.005 0.01
S n2 2013 S n2 2013 Si n2 2013
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Energy response

Energy resolution, binning & intrinsic ambiguity

AE/E=0.05

AE/E=0.15

AE/E=0.25
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Correlations at sin” 26,3 = 10~

From here on v, and v, disappearance included
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Corréationsat sin® 20,3 = 1073

— O COIT.

e U COIT.

no solar
no atm.
no matter
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Correationsat sin® 20,3 = 102

— O COIT.

s fU| COFT.

no solar
no atm.
no matter
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Summary
The performance/analysis result depends on many
factors
» detector threshold
* energy response — binning and resolution
« systematics (not covered here)
» correlations
« number of channels

e variation of parameters like central value of
Am3,; (not covered here)
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Open points
 Database of assumptions & results — CVS?

« What would we like/need to know from the
» detector working group
» accelerator working group

* How are we going to divide the work load?

 Parameters of interest, performance indicators,
figure of merit

« Stability of result needs to be better understood

* What can be done this week, what needs to be
done later
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