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Laguna: Large Apparatus for Grand Unification and Neutrino Astrophysics

| New megaton class, multipurpose detectors will allow to study these fundamental questions I
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v'Laguna => very comprehensive evaluation of all sites, construction and costs

v'Laguna => baselines from 130 km to 2300 km available in Europe = advantage

v'Laguna => allowed to form a strong community in Europe (> 100 physicists and Ing.)

v'Laguna => showed the need to evaluate constraints and costs for the detector options

New program: Laguna-LBNO (one of the two fully financed by EC, SM¢€)
Start September 2011 — End September 2014

oLaguna-LBNO: evaluate costs for detector construction and long term running (> 30y)

oLaguna-LBNO: investigates complementary beam options from CERN
oLaguna-LBNO: deep study of physics potential for the combination detector/site
oLaguna-LBNO: strengthens the community even more:

> 250 physicists, 13 countries, 39 beneficiaries

Focus on 3 options:

1. Shortest baseline (130 km), CERN -> Fréjus: no matter effects; clean measurement of LCPV
2. Longest baseline (2300 km), CERN -> Pyhhdsalmi: matter effect; mass hirarchy, LCPV
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[Laguna-LBNO: Pan European Infrastructure for LLarge Apparatus
Studying Grand Unification, Neutrino Astrophysics and
LLong Baseline Neutrino Oscillations

. 250 participants:
New FP7 2010 DS starting September 15t 2011 Universities & nat. labs
*CERN
mw;lwm Industrial partners
International | Institution Board

Advisory — Chairperson: to be elected
Committee E One delegate per beneficiary
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Technical Board Scientificoard
WP3: WP5: Chair: L. Labarga (UAM) Chair: Th. Pak (APC)
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Focus on 3 options:

1. Shortest baseline (130 km), CERN -> Fréjus: no matter effects; clean measurement of LCPV
2. Longest baseline (2300 km), CERN -> Pyhhédsalmi: matter effect; mass hirarchy, LPCV
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CN2PY (Pyhdsalmi)

LAGUNA-LBNO sites v |nitial : beam from SPS (S00kW - 750kW)
* Long term: LP-SPL + HP-PS - >2MW

New conventional beams to be
considered based on CNGS
experience

< CERN-Fréjus 1s a short
baseline. It offers good
synergy for enhanced physics
reach with B-beam at y=100

4 CERN-Pyhésalmi is the
longest baseline. It offers

nergy for enhanced
1 with a NF

CN2FR (Fréjus) NGS - Umbria
*  HP-SPL +accumulator Beam from SPS (500kW)

5 GeV-4 MW No near detector
possibili
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Memphys LENA Glacier
2 x 330 kt 50 kt 100 kt
220°000 8 or 10” PMT’s | | 55°000 8 PMT’s 1’000 8” WLS-coated cryo PMT’s
27000 cryogenic PMT’s
QE >25% QE >25%
DR 1 to 300 p.e. DR 0.2 MeV to 10 GeV QE > 25%
Time resolution 1 ns Time resolution < ns Time resolution O ns
Low after pulsing Low after pulsing Lifetime > 30 y cryogenic!
Pressure 10 bars Pressure 15 bars
Lifetime > 30y Lifetime > 30y See talk by A. Rubbia

See talk by J. Winter
T. Patzak, APC, University Paris Diderot, TAUP2011, 5 — 9 September 2011, Munich, Germany



Physics channels@

MEMPHYS,

SUPER-BEAMS  BETA-BEAMS

The main goals: search of a non-zero 015 angle or its

@V‘ 130 Km CERN-LSM

@ Lombardi an

measurement; searching for possible leptonic CP violation;

determining the mass hierarchy and the 025 octant.
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LAGUNA-LBNO Pyhasalmi physics prospects and Galcier:

Muon dlsappearance Event rates: CERN SPS 400 GeV
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LENA and beams:

In LENA: High-energy particle tracking based
on Cherenkov-like scintillation light fronts.

Expected detector performance:

"V, selection based on delayed
u-decay electrons:

Vv, rejection >99.96% (95%CL)
r 85% v, acceptance
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standing physics goals




The EU design study “menu”

'LAGUNA s )
EuroNu
-far detector “RI” for
astroparticle and beam physics g -international consortium
-three detector options @ | -low energy MW-superbeam (HP-SPL)
-seven potential sites -beta beam
-excavation costs -neutrino factory
L -industrial links ) 2011 -COsts
) -comparison of facilities

' LAGUNA-LBNO

-international consortium including

EU, Japan and Russia \ )
-two main far sites
-Update E Strat f
-new conventional beam from SPS pdate turopean Sirdiegy 101
Particle Physics

-high energy MW-superbeam (HP-PS)j
-near detector infrastructure
-detector magnetization l

-detector construction and costs )
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July 2010: down-select
sites

Critical
) Decision:
aguna S 2014 7
(funded by EU): 2008 —
2011
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construction
. 2020 — 2025

T. Patzak, APC, Unive y Paris Diderot, TAUP2011, 5 — 9 September 2011, Munich, Germany




Summary

World-wide interest for next generation long-baseline based on the
conventional neutrino beam technology, with longer baselines to address
CP-violation and mass hierarchy, as the next step beyond T2K/NOvVA.

Next generation Neutrino Physics will come from new, megaton scale
underground detectors

Europe has a unique advantage of big choice of sites, detector
technologies and beam options

f—beam is an European invention and provides unreached sensitivity to
LCPV and 013, intensively studied in Euronu

Laguna-Pyhédsalmi beam will be studied in Laguna-LBNO by CERN

A LAGUNA-LBNO staged approach (“pilot project™) will likely be
proposed. Open to all interested !

http://www.laguna-science.eu/
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