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GeneralStrategy
Eventratecalculation

� Efficiencies

� Backgrounds

� Energy response

Data

� Appearancechannels

� Disappearancechannels

� Energy information

� Externalinformation
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GeneralStrategy
Analysis

� Systematics

� Correlations

� Matterdensityuncertainties

� Degeneracies

Comparison

� Parametersof interest

� Figure(s)of merit

� Risk function
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Commercial

GeneralLongBaseline
ExperimentSimulator

GLoBESis asoftwarepackagedesignedfor

Simulation

Analysis
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Commercial - continued
Featuresinclude

� Accuratetreatmentof systematicalerrors

� Arbitrary matterprofile & uncertainties

� Arbitrary energy resolutionfunction

� Singleandmultipleexperimentsimulation

� Simple � � calculation

� Inclusionof externalinput

� Projectionof � � (minimization)

� ...
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Commercial - continued
Example– � � projections
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Commercial - continued
GLoBEShasbeenusedfor simulating

� MINOS, CNGS

� Reactorexperiments

� JHF-SK

� NuMI off-axis

� JHF-HK

� Neutrinofactory

� -beam
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Commercial - continued
GLoBESis developed,documentedandmaintained
by

� Patrick Huber

� ManfredLindner

� WalterWinter

GLoBESwill beavailablesoon
http://www.physik.tu-muenchen.de/

�

globes/
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-Beamsimulation

Spectrumin nucleusrestframe

 �� � � � � � � � � � � � ��

Two isotopes

��� � � � ��� � �� � � �  � !" �

� � � �# ��� � �� $ � �  � % " "

This correspondsto thesocalledlow-  setup!
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-Beamsimulation
Problem:Therearedifferencesin theliterature!

Unoscillated � � and

� � � CCeventratesper
&(' )

� � � � �

J.Bouchez,et al. 32.9 4.5
hep-ex/0310059

J.Burguet-Castell,et al. 25.7 1.9
hep-ex/0312068

We usethevaluesof hep-ex/0310059asreference!
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-Beamsimulation
Signaleventsat * +-, �/. �0� � � " � %.

and

1 � "

� � BG

��� � BG
hep-ex/0310059 5130 397 612 1
ourcalculation 5126 397 616 1

� Total rates

� Appearance
channels

� . systematic

� $ $" " & ' ) exposure
� �

onatm.params.
� % "

onsol.params.

243 567 8 9;: <=?> 6A@ B 5
,

243 557 8 C: <=?> DA@ B 5

,

E FHG 5JI K 5 6 8 <
and E FHG 5JI K7 5 8 =ML N
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Signalevents

* +, �. � � � � " � %

and

1 � "

� -beam JHF-HK NuFact-II
S 4967 13171 69985

BG 397 2140 95.2
S/BG 12.5 6.2 735

��� -beam JHF-HK NuFact-II
S 477 9377 15342

BG 1 3326 180
S/BG 477.5 2.8 85.2
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OP -sensitivity
How to computethe

� � �-sensitivity

Simulatedatawith

Includestatisticalerrors

Includesystematicalerrors

Includecorrelations

Includedegeneracies
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OP -sensitivity
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OP -sensitivity
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CP effects

Therearefour specialvaluesof theCPphase
1

:

� CPconservation–

1 � " and

1 � Y

� maximalCPviolation–

1 � � Y Z.
and

1 � Y Z.

Physicspotentialcanbedescribedby

� Sensitivity to maximalCPV

� Sensitivity any CPV

� Accuracy in

1
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Maximal CPV
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Any CPV
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Comparison– OP -sensitivity
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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

10

_6 10
_5 10

_4 10

_3 10

_2 10

_1
Truevalueof sin22 13

2

0

2

T
ru

e
va

lu
e

of
C

P

pr
eli

m
ina

ry

10

_6 10
_5 10

_4 10

_3 10

_2 10

_1
Truevalueof sin22 13

2

0

2

T
ru

e
va

lu
e

of
C

P

P. Huber– p.21/22



Conclusion

� Resultsarepreliminary

Understandingthedifferencesin theliterature

Only low- option

-beamis inbetweenNuFactandSuperbeam

Somewhatcloserto Superbeam

Only a relatively modestNuFactwasused

Medium/High- setupseemsmorepromising

thereis moreto come...

P. Huber– p.22/22



Conclusion

� Resultsarepreliminary

� Understandingthedifferencesin theliterature

Only low- option

-beamis inbetweenNuFactandSuperbeam

Somewhatcloserto Superbeam

Only a relatively modestNuFactwasused

Medium/High- setupseemsmorepromising

thereis moreto come...

P. Huber– p.22/22



Conclusion

� Resultsarepreliminary

� Understandingthedifferencesin theliterature

� Only low-  option

-beamis inbetweenNuFactandSuperbeam

Somewhatcloserto Superbeam

Only a relatively modestNuFactwasused

Medium/High- setupseemsmorepromising

thereis moreto come...

P. Huber– p.22/22



Conclusion

� Resultsarepreliminary

� Understandingthedifferencesin theliterature

� Only low-  option

� -beamis inbetweenNuFactandSuperbeam

Somewhatcloserto Superbeam

Only a relatively modestNuFactwasused

Medium/High- setupseemsmorepromising

thereis moreto come...

P. Huber– p.22/22



Conclusion

� Resultsarepreliminary

� Understandingthedifferencesin theliterature

� Only low-  option

� -beamis inbetweenNuFactandSuperbeam

� Somewhatcloserto Superbeam

Only a relatively modestNuFactwasused

Medium/High- setupseemsmorepromising

thereis moreto come...

P. Huber– p.22/22



Conclusion

� Resultsarepreliminary

� Understandingthedifferencesin theliterature

� Only low-  option

� -beamis inbetweenNuFactandSuperbeam

� Somewhatcloserto Superbeam

� Only a relatively modestNuFactwasused

Medium/High- setupseemsmorepromising

thereis moreto come...

P. Huber– p.22/22



Conclusion

� Resultsarepreliminary

� Understandingthedifferencesin theliterature

� Only low-  option

� -beamis inbetweenNuFactandSuperbeam

� Somewhatcloserto Superbeam

� Only a relatively modestNuFactwasused

� Medium/High-  setupseemsmorepromising

thereis moreto come...

P. Huber– p.22/22



Conclusion

� Resultsarepreliminary

� Understandingthedifferencesin theliterature

� Only low-  option

� -beamis inbetweenNuFactandSuperbeam

� Somewhatcloserto Superbeam

� Only a relatively modestNuFactwasused

� Medium/High-  setupseemsmorepromising

thereis moreto come...

P. Huber– p.22/22


	Outline
	General Strategy
	General Strategy
	Commercial
	Commercial - continued
	$�s {�eta }$-Beam simulation
	$�s {�eta }$-Beam simulation
	$�s {�eta }$-Beam simulation
	Signal events
	$�s {	heta _{13}}$-sensitivity
	$�s {	heta _{13}}$-sensitivity
	CP effects
	Maximal CPV
	Any CPV
	Comparison -- $�s {	heta _{13}}$-sensitivity
	Comparison -- maximal CPV
	Comparison -- maximal CPV
	Comparison -- maximal CPV
	Comparison -- maximal CPV
	Comparison -- any CPV
	Conclusion

