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In part based on talks of M. Nessi
and L. Whitehead.

AOngoing Projects
ABaby MIND (T2K)
Alcarus and FNAL SBL
AProtoDune

AT2K Upgrade

ANAG1
AThe Near Detector Forum
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Neutrinos at CERN

Three recent activities at CERN on neutrinos

The CERN Neutrmo Pla’tfor' '.
~_The EP Neutrino- Groun.,;

The TH Neutrlno Group' N




2013 European Strateg

'Rapid progress in neutrino oscillation physics, with
significant European involvement, has established a strong
scientific case for a long-baseline neutrino programme 2014: CERN announced
exploring CP violation and the mass hierarchy in the AT
neutrino sector. CERN should develop a neutrino that It W.III reeze all types
programme to pave the way for a substantial European of neutrino beam at CERN
role in future long-baseline experiments. Europe should In favor of world wide
explore the possibility of major participation in leading activities (Japan/US)
long-baseline neutrino projects in the US and Japan.

- CERN NEUTRINO PLATFORM

v" As a support structure for all these activities, where
A CERN expertise can be a VALUE
CERNOSs {

v" As the support Laboratory for all European Groups
interested in a collaborative effort

CERN support for
accelerator-based neutrino v" As a unique R&D and test facility of detectors and

experiments, both short components (hardware and software)
and long baseline

v" As a research group active at these facilities and
later on physics experiments




2018-2020 European Strat

A Officially launched on 11/10/2018

A Request for input from the community by December
18th

A Open European Neutrino Town Meeting 22-24
October @CERN (next week!) to prepare input.

A Open Town Meeting on the European Strategy Update
iIn May 13-16 May 2019 Granada (Spain); preparing of
a strategy document

A Report and conclusions by mid-2020




The Neutrino Platform

* There are six projects currently part of the Neutrino Platform
* NPO1: WA104, ICARUS as a far detector for the FNAL SBN
* NPO2: ProtoDUNE dual-phase WA105 and 3x1x1 demonstrator
* NPO3: PLAFOND, generic R&D framework
* NPO4: ProtoDUNE single-phase
 NPO5: Baby Mind, a muon spectrometer for T2K's WAGASCI detector
* Argon Cube: Modular LArTPCR&D

* Further projectsin the pipeline: T2K ND280 upgrade, DUNE ND,
ENUBET...

* CENF-ND effort for collaboration on near detectors for future long
baseline neutrino experiments



The EP- Neutrino Group

A No Neutrino Experimental Physics (EP) group at CERN since
2001!

A In view of the effort in the established neutrino platform a new
group was created in fall 2016
A EP group focus at present

I Experimental neutrino physics -> take part in experiments. So far
DUNE and ICARUS/SBN at FNAL. Recently joined T2K-upgrade
and limited membership of NA61

I Focal point for activities for the neutrino community in Europe

I Collaborate with the neutrino platform on ProtoDUNE (data
analysis, computing, simulations, reconstruction, beamline
optimization, physics analysi s

I Collaborate with the platform on detectors R&D, test beams

I Liaise with CERN-TH neutrino group on the physics program

I Organize workshops for the Neutrino community
I Recently: Special focus on near detector challenges




The TH- Neutrino Group

A Neutrino Experimental TH effort since spring 2016

A Virtual group, ie most people not at CERN
I Joachim Kopp and Jacobo-Lopez Pacvon plus visitors, expanding..

A TH group focus at present
I Organizing TH Institutes and Workshop

I Examples:
ANear Detector Physics at Neut
https://indico.cern.ch/event/721473/
ANeutrino Platform Week (Janu
https://indico.cern.ch/event/645835/

I So far no strong attention to/ focus on neutrino-nucleus
Interactions

A Liaise with CERN-EP neutrino group on the physics
program.



NPO5: Baby MIND

A muon spectrometer forthe  Baby MIND moved to East Hall

WAGASCI experiment at T2K o ,
)y Stefania Pandolfi

Moved to Tokal in fall 2017

- A 75-tonne neutrino detector
with a novel magnetization
scheme

- A prototype for a Magnetised
Iron Neutrino Detector (MIND)

' Baby M I N D bu”d at CERN On 14 June, the Baby MIND neutrino detector was moved, module by module,
and now taklng data in TO ka| from Building 180 to Building 157 (East Hall). The succession of coil windings

and (red) iron plates is clearly visible. (Image: Etam Noah/University of Geneva)




A Multi-detector program will address e

S B L @ F NAL the unexplained anomalies which

together could be hinting at new
physics (steriles?)
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ICARUS/SBN

* Strong CERN involvementin the ICARUS refurbishment that took
place at CERN before ICARUS was shipped to Fermilab in 2017

* Leadingrolein the design and construction of the top section of
the Cosmic Ray Tagger (in collaboration with INFN)



o ICARUS/SBN 8

* Responsiblefor the ICARUS warm vessel, cryogenics (in close
collaboration with INFN and FNAL) and monitoring of the cold
vessel

* Responsiblefor the cryostat and cryogenics of SBND

* Ramping up activities on the Fermilab short-baseline neutrino
physics programme

* Main physics opportunitiesin SBN:
* High sensitivity search for sterile neutrinos
* Opportunitiesfor high-statistics cross-section measurementsin SBND

Starting second half of 2019




The DUNE Experime

Sanford Underground
Research Facility

Fermilab
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More than 1100 collaborators Far Detector Technology: LArTPC




DUNE LarTPCs: Step by S

Large demonstrators as prototypes

a scale factor




ProtoDUNE Area

Next step : ~800 ton LAr prototypes

External NPO4

cryogenics SPS : new EHN1-1 experimental area proximity
cryogenics




ProtoDUNE

ProtoDUNEs are a step in the R&D path for the DUNE FD

* Test all of the engineeringsolutions and installation procedures
* Use full-size componentsidentical to those planned for DUNE FD

The ProtoDUNEs are themselves the largest LArTPCs ever built
Large international collaborations for SP and DP

Each protoDUNE contains 800t of LAr
* Validatesingle-phase and dual-phase LArTPC technologies

* Demonstratelong-termperformance and stability
* Validationofcryostat design and cyrogenic systems

* Charged particle test-beams to characterise detector response
with energiesin the region of interest for DUNE (1 to 7 GeV)



ProtoDUNE

* The two ProtoDUNEs are hosted at the EHN1 extention
ProtoDUNE-DP
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ProtoDUNE-SP Keep up to date here: http://cenf-ehn1-np.web.cern.ch/multimedia/images
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ProtoDUNE

* Very large involvementfrom both the Neutrino Platform and the
EP Neutrino group

* The mainfocus formany members of the group for the coming months of
data taking

* Manyimportant leadership roles:
* Hardwareand construction N—ere

* Beam instrumentation —
* Cryostat construction and monitoring ’

* Cathodeconstruction

* Field cage construction

* HV feedthrough testing

* Cold boxesfor APAand CRP testing




ProtoDUNE

* Very large involvement from both the Neutrino Platform and the
EP Neutrino group

* The mainfocus for many members of the group for the coming months of
data taking

* Manyimportant leadership roles:
* Runcoordination
* Computing
* Beam simulation
* Dataquality monitoring
* Eventreconstruction
* Dataanalysis




ProtoDUNE
I_Nominal HV of 180 kV reached

21 Sep 2019

See talk of
RobertoAcciarri




Beamlines to the Proto_

H4-VLE beamline Tl

On paper

Beamlines and
iInstrumentation
were successfully

commissioned it oo line
. — ew beam
in a very short monitors
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The Beame

2 October: first glimpse of the beam (1 GeV Positron)
éVery faint as the purity was only




Double Phase DU

DP ProtoDUNEinstallation ongoing, Cryostat closure foreseen in January 2019
e I



