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Endorsement of the Physics

» Neutrino oscillations are a compelling sign of new physics => neutrino mass

« Understanding the small mass may mean extending the neutrino sector e.g. the
addition of light or heavy sterile neutrino states

* Neutrinos maybe their own antiparticles => lepton number violated and Majorana mass

* Role in matter-antimatter asymmetry of early universe?

» Mixing pattern very different to quarks and must be fully measured




Long Baseline Oscillation Projects

 First priority is completion of measurement of oscillation parameters in particular:
CP-violating phase and the neutrino mass ordering

* Next generation approved projects, DUNE (USA) and Hyper-K (Japan) are
complementary with strong European participation —

* Following 2013 Strategy direct CERN support has come through the Neutrino
Platform and has been very effective: protoDUNE(s), ICARUS refurb. for the FNAL

shortbaseline programme, upgrade of ND280 Near Detector for T2K



LBNF/DUNE

* Prototype DUNE LAr TPC far detectors
(single phase and dual phase) hosted at
CERN'’s Neutrino Platform

 CERN has developed these large scale
cyrostats and will supply the cyrostat for
the first DUNE FD module. Approval to also
supply the 2™ module cyrostat is pending.




Neutrino Cross-Sections and Fluxes

» Oscillation experiments (e.g. T2K, NovA) continue to be reliant on the hadron production
measurements of NA61/SHINE @ CERN. Important it continues and sufficient
manpower is committed from the community. B

« Oscillation programme stands to gain greatly from precision vu'e/v“'e— Nucleus cross

section measurements: p
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nuSTORM & ENUBET

protons —~ (K*, ) —= jdecays  —»v /v — neutrino
detector

Target, sec.
Decay region Hadron dump Proton extraction transfer line,  Neutrino detector
p-dump

Yes. Dumps muons in addition

LD Instrumented. pol[l)ution to a -(v Ve (Flexible) Ves, similar flexibility)
e3 e

Replaced by
nuSTORM straight section of
the ring (180 m).

>300 m from target
(ring straight section)

No. Muons are kept: the most

interesting flux parents. Fast, 100 GeV Yes, similar

* Different concepts,
budget, geometry.

* Main synergy: target
facility, 1°**stage of meson
focusing, proton dump.
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Non-Collider Neutrino Physics

The strategy did not say much about non-collider projects ....

« Has consequences for SHiP which has leading - Decayvesse
discovery potential for HNL below B-mass roive | detecor
« R&D to continue (but at slower pace) Targetand  muon shield

« Expected that the CERN MTP contains fibeaggis- g
funding to continue studies for BDF

Tracker
Spectrometer
Particle ID
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* National FA's and labs clearly have a key role here



..and finally

» The 2013 Strategy for Europe to participate in LBL programmes in Japan and
USA, and not build a European LBL facility, is underway — large European
participation in DUNE and Hyper-K with key leadership roles

« To deliver this, the Strategy emphasises strongly the need to coordinate more
closely national/ERC/CERN-funding in areas of common interest and to exploit
synergies with astroparticle physics (solar, atmospheric, super nova neutrinos)
and even nuclear physics (nucleon decay)
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