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... the agreed 2013 European Strategy :

“Rapid progress in neutrino oscillation physics, with significant
European involvement, has established a strong scientific case
for a long-baseline neutrino programme exploring CP violation
and the mass hierarchy in the neutrino sector. CERN should

develop a neutrino program to pave the way for a substantial
European role in future long-baseline experiments. Europe
should explore the possibility of major participation in leading
long-baseline neutrino projects in the US and Japan.”



Our interpretation

v' no new vbeams at CERN !

v’ vbeams in the US and in Japan

v’ A structure at CERN to foster an active
involvement of Europe and CERN in the US and

Japanese new facilities

= Neutrino Platform as a CERN project



CERN v Platform Mandate (2014)

Assist the various groups in their R&D phase (detectors and
components) in the short and medium term

Give coherence to a fragmented European Neutrino Community

Provide to the v community a test beam infrastructure (charged
particles)

Bring R&D at the level of technology demonstrators in view of
major technical decisions

Continue R&D on v beam, as a possible base for further
collaborations

Support the short baseline activities (infrastructure & detectors)
Support the long baseline activities (infrastructure & detectors)



The v Platform is organized through a
system of MOUs

Memorandum of Understanding

for providing a framework for developing a Neutrino Program
at CERN

between

The EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH, an
Intergovernmental Organization having its seat at Geneva, Switzerland,
(‘CERN,’), as the Host Laboratory,

on the one hand,
and

The FUNDING AGENCIES/INSTITUTIONS PARTICIPATING IN THE
NEUTRINO PHYSICS RESEARCH PROJECTS AT CERN (‘the Neutrino
Institutions’),

on the other hand,

(collestively “the Parties”)

Preamble

(a) Asendorsed by the CERN Research Board at its meeting of August 28th,
2013 and detailed in Annex 1, CERN has decided to develop a Neutrino
Program at CERN (‘the Neutrino Program’) to pave the way for a
substantial European role in future Long-Baseline Experiments and
explore the possibility of major participation of Europe in leading Long-
baseline Neutrino Projects in the United States and Japan;

(b) The Neutrino Institutions, including possibly CERN, wish to collaborate
in the research and development (R&D) and construction of prototypes,
equipment and related infrastructure for the Neutrino Program and have
obtained the support of their Funding Agencies to enable them to

How to getin?

- Present to the CERN SPSC a LOI
or an expression of interest

- When approved by the CERN RB,
we prepare together an MOU
(addendum) which defines all
responsibilities and resources
needed

- Then a CERN experiment is
created (NPO1, NPO2,NPO3,
NPO4, NPO5, ...), with all
privileges and requirements

https://edms.cern.ch/document/1353815
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FNAL SBN: ICARUS detector

Reshaped at CERN, transported to FNAL in
2017. It is now being closed!

It will be cooled and filled in May 2019 and
then the commissioning phase will start
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__ Double Phase LAr TPC (DUNE far)

3m?3 demonstrator constructed and commissioned (JINST_047P_0618)

high voltage
feedthrough

6x6x6 m3 large prototype is
being assembled, it will be
closed in January 2019 and
operated in Spring 2019 in
the CERN nord area (EHN1)




Installed, cooled, filled and now in
operation on the SPS test beam since
mid September 2018
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Commissioning with beam in anti-neutrino
mode at J-PARC: 9 March - 31 May 2018

8-bunch beam structure clearly seen in neutrino interactions recorded by
Baby MIND
(J-PARC nu beam spill has 8 bunches)
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T2K Near detector upgrade (ND280)

CERN SPSC P357

» Re-design of the upstream part of ND280

» Down-stream tracker (FGD+TPCs) unchanged
» 2 tons plastic scintillator target : super-FGD (sFGD)
» two horizontal TPC (hTPC)

» Time-of-Flight (ToF) all around

beam




T2K near detector upgrade : High Angle TPC

Design based on the successful operation of the existing TPCs
_ _ single-volume box field cage
Two new horizontal TPCs with : i

Drift volume
> 2 volumes of 2.0 (w) x 0.8 (h) x 2(drify m® .
> 8 resistive MMs per volume
» cathode voltage at 25kV (E field of 275 V/c

Module Frame

12K gas: 95% Ar, 3% CF4, 2% Isobutane Re;istive Micromegas
> ~ 4% Xo material budget = mesh =

» momentum resolution better than 10% at 1 GeV

Muon track
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12K near detector upgrade : SuperrGD

first prototype: 24 cmx8 cm x 48 cm
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Darkside 20k

A LAr*® TPC (~40tons) in a protoDUNE
It will be installed in Gran Sasso (It)
Concept to be extended to 300 tons



Sofar very good response and an
impressive level of activities

v’ Large test beam facility created, with a substantial R&D
infrastructure (EHN1 nord area, b185, b182)

v’ Most of the initial projects (ICARUS, protoDUNEs, BabyMIND
are a success and are or are becoming part of new
experiments outside CERN

v A few more are just starting (T2K near detector upgrade,
Darside-20k). A call for new ideas should converge soon

v A coherent European approach is now visible

v CERN is now active and visible on several experiments
outside CERN

v’ The platform concept seems to work



A step by step approach : “large demonstrators”

a scale factor
of ~ 25



Several technical challenges have been
approached and solved

v’ Large membrane cryostats
v’ ppt type of purity LAr cryogenics

v’ Large data acquisition systems (in synergy with LHC upgrade)
v’ Slow control infrastructure (CERN JCOP type)

v/ 300 KV HV system and large field cages

v’ Cold front end electronics in LAr

v’ Large data handling

v A new type of warm magnets
v’ Integration of large facilities




The Platform concept

It seems to be effective

It gives access to external users (not necessarly
already at CERN) of CERN infrastructure and
specific technical knowhow

An effective way to bring in new ideas on
fundamental research not directly related to the
LHC program

A way to start new collaborations and bring in
CERN as a collaborating partner (outside CERN)

It might extend to other fields of fundamental
science in an effective way

A message to pass to the EU-2020 Strategy ?



