JHF-Japan Hadron Facility at Jaeri
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Nuovo complesso di acceleratori a Jaeri Far detector: SuperKamiokande
e Finanziato, in costruzione e Running dal 1996.

e Fasci di test: 2008. Neutrini: 2009. ® 40% coverage ripristinato nel 2007
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Il rivelatore 280 m off-axis

Tracker
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e Spettro v, CC: Tracker, SMRD
e Spettro v, CC: POD, ECAL, Tracker i\:/(ljai\gnet
e Produzione 7° in correnti neutre:
POD, ECAL
e Sezione d’'urto quasi elastici:
Tracker, SMRD »
e Sezioni d’'urto esclusive: Tracker, beam
ECAL, SMRD
A
>MRD Pi-zero
Detector

M. Mezzetto, ” Fisica dei neutrini ”, INFN RoadMap, LNF, 1 Dicembre 2005 21




T2K v, appearance
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Sensitivity to 613
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NOvVA is a Long Baseline experiment using the NUMI beam from Fermilab

Now being used for MINOS (732km) away.

It will be located 810 km from Fermilab at Ash River.

US - Canada

Lake
Michigan

L= L

..........

v, 2 Vv, oscillations 6,5 and the mass hierarchy.



NOvVA Detector

Given relatively high energy of NUMI beam,

decided to optimize NOvA for resolution of the mass hierarchy

Detector placed 14 mrad (12 km) Off-axis of the Fermilab NUMI beam (MINQOS).
At Ash River near Canadian border (L = 810km) : New site. Above ground.

Fully active detector consisting of 15.7m long plastic cells filled

with liquid scintillator: Total mass 30 ktons, 15.7x15.7x130 m.

Each cell viewed by a looped WLS fibre read by an avalanche photodiode (APD)
To one APD pixel
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The Beam
PROTONS: 6.5 x 10%° protons on target per year.

Greatly helped by
» Cancellation of BTeV
» Termination of Collider programme by 2009.

A gain of a factor of > 2 in numbers of protons delivered.

Longer term: Construction of an 8 GeV proton driver: x4

25.2 x 1020 protons on target per year is the goal.



The Beam: x 2

»No antiproton production batches in Main Injector: x 11/9 = 1.22

»No downtime for preparing collider shot.
No time for antiproton transfer from accumulator to recycler. x 1.176

» Transfer time of 12 booster batches to Main Injector (0.8 sec).
Instead transfer them to recycler during Main Injector cycle,
and then transfer in one go (0.067 sec) from recycler to Main Injector. :
2.2 sec/1.467 sec= 1.5

1.22 x 1.176 x 1.5 x 3.4 x 10%° protons/year = 7.3 x 10%° protons/year

Negotiated 6.5 x 10%° protons/year with Fermilab management.
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Evolution of the Double Chooz sensitivity
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already existing cavern.
Experimental sensitivity improved.
See JHEP 605 (2006) 72

Time O: scheduled to be 2008
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Status after the first and second generation: 0,3

MINOS

Chooz Excluded
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Status after the first and second generation: dcp

No hope to see any CP signal at 30
From P. Huber, M. Lindner, M. Rolinec, T. Schwetz and W. Winter,
hep-ph/0412133.

T2K + NOVA T2K + NOVA + Reactor-I|
3 yrsneutrinos + 3 yrs anti-neutrinos T2K + NOvA: 3 yrs neutrinos
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0.2

..and mass

hierarchy
90% CL determination of mass hierarchy
AM’=2410" eV?

From O.Mena et al. hep-ph/0609011
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The SuperBeam way

Proposals based on upgrades of existing facilities:

° T2K = - or T2KK (T. Kajita talk)

e Nora = Super Nova (K. Lang talk)

e AGS Brookhaven = wide band beam fired on a gigantic water Cerenkov

detector.

Proposals based on new facilities
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