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General Strategy

Eventratecalculation
 Efficiencies
« Backgrounds
 Enegy response

Data
« Appearancehannels
» Disappearancehannels
* Enegy information
« Externalinformation
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General Strategy

Analysis
« Systematics
» Correlations
» Matterdensityuncertainties
* Degeneracies
Comparison
« Parameter®sf interest
 Figure(s)of merit
» Riskfunction
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Commercial

Generalong Baseline
ExperimentSimulator

GLoBESIs a softwarepackagealesignedor
« Simulation
WA EWAE
« Comparison

of neutrinooscillationexperiments

P. Huber—p.5/22



Commercial - continued
Featuresnclude

» Accuratetreatmenbf systematicaérrors
 Arbitrary matterprofile & uncertainties
 Arbitrary enegy resolutionfunction
» Singleandmultiple experimentsimulation
» Simpley? calculation
* Inclusionof externalinput

» Projectionof x? (minimization)
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Commercial - continued
Example—y? projections

Correlationbetweersin’ 26,3 anddcp Projectionontosin22913—axis
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Commercial - continued
GLoBEShasbeenusedfor simulating

 MINOS, CNGS

* Reactorexperiments

« JHF-SK

* NuMI off-axis

* JHF-HK

* Neutrinofactory

* f5-beam
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Commercial - continued

GLOoBESIs developed,documente@ndmaintained
by

» Patrick Huber

* ManfredLindner

o WalterWinter

GLoBESwill beavailablesoon
http://ww. physi k. t u- nuenchen. de/ gl obes/
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B-Beamsimulation

Spectrumn nucleusrestframe

x EX(Q — E))v/(Q — E))? — m2

Two isotopes

U, :  YHe, Q =3.5MeV, v =60,
v, :  ®Ne, Q=34MeV, v =100

This corresponds$o the socalledlow-v setup!
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B-Beamsimulation

Problem:Therearedifferencesn theliterature!

Unoscillatedv, andy, CC eventratesperkt y

I/G DG
J.Bouchezgt al. 32.9 4.5
hep-/0310059

J.Burguet-Castelletal. | 25.7 1.9
hep-&/0312068
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Unoscillatedv, andy, CC eventratesperkt y

I/G DG
J.Bouchezgt al. 32.9 4.5
hep-/0310059

J.Burguet-Castelletal. | 25.7 1.9
hep-&/0312068

We usethevaluesof hep-&/031005%9%sreference!
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B-Beamsimulation

Signaleventsatsin® 26;5 = 0.12 andd = 0

v, BG| v, BG
hep-/0310059| 5130 397|612 1
ourcalculation | 5126 397|616 1

e Total rates

* Appearance
channels

» 2% systematic
Am2, =3-103%eV? Am2, =7-107%eV?,

sin? 20,3 = 1 andsin® 26,5 = 0.8

* 4400kt y exposure
» 5% onatm.params.
» 10% onsol.params.
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Signal events
sin 20153 = 0.1 andé = 0

v | f-beam| JHF-HK | NuFact-I|
S 4967 | 13171 | 69985
BG 397 2140 95.2
S/IBG| 12.5 6.2 735
v | p-beam| JHF-HK | NuFact-I
S 477 9377 15342
BG 1 3326 180
SIBG| 477.5 2.8 85.2
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0.3-sensitvity

How to computethe 6;3-sensitvity
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0.3-sensitvity
How to computethe 6;3-sensitvity
» Simulatedatawith ;5 = 0
estatisticalerrors

esystematicaérrors
ecorrelations

nc
nc
nc
nc

uc
uc
uc

uc

edep

eneracies
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0.3-sensitvity

Sensitivitiy Plots

systematics  correlations  degeneracies

in2
sin“20,

statistical limit limit for limit for sin?26,, from

(all parameters fixed)  (sin?20,;) *THIS* experiment only
B l—————

synergies = combine
with other experiments
=» gain more than statistics
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0,3-sensitvity
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CP effects

Therearefour specialvaluesof the CP phase):

e CPconseration—90 =0andd =«
« maximalCPviolation—¢ = —n/2 andd = + /2

Physicspotentialcanbe describedy

« Sensitvity to maximalCPV
« Sensitvity any CPV
« Accurag in o
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Maximal CPV
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Comparison— 6+3-sensitvity

Sensitivityto sinf 26,3 at 90% cl
~2005 | JHF-SK
JHF-SK
‘ NuM!

] Reactor|I

JHF-HK
[—Beam

NuFactl|

1073 1072 107t
Sir122913
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Comparison— maximal CPV
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Comparison— maximal CPV
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Comparison— maximal CPV
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Comparison— maximal CPV
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Comparison—any CPV
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Conclusion
» Resultsarepreliminary
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therels moreto come...
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