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Since July 2012
Mandate started from Sep. 2012 at Alushta, since July as an interim PC with Stefano.

• Meetings : 50 PC and 22 CM

– 2012 : 4 PC + 3 CM (since July)

– 2013 : 10 PC + 7 CM

– 2014 : 10 PC + 4 CM

– 2015 : 8 PC + 4 CM

– 2016 : 8 PC + 2 CM

– 2017 : 8 PC + 1 CM

– 2018 : 2 PC + 1 CM (Today)
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Alushta meeting, Sep. 2012

Photo taken at Yalta



Years of overview : 2012-14
• Major objective was to renew efficiency and BG with full 

chain.

– Ever since OPERA proposal, efficiencies and BGs were patched 

here and there, but not fully renewed.

• As a result of renewal, we could deliver these papers.

– Electron neutrino : JHEP 1307 (2013) 004

– Second tau paper : JHEP 1311 (2013) 036

– Third tau paper : Phys.Rev. D89 (2014) no.5, 051102 (3.4s)

– Charm paper : Eur.Phys.J. C74 (2014) no.8, 2986

• New normalization based on located events

– To cope with three different strategy (2008-9,2010,2011)
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Years of overview : 2014-16
• To achieve 5 sigma discovery

– With a limited mass and limited PoT, what we can do? 

– Further improvements of efficiency and reduction of BG.

– With a great effort also on scanning coordination.

• As a result, we could deliver these papers.

– Fourth tau : PTEP 2014 (2014) no.10, 101C01 (4.2s)

– Sterile paper : JHEP 1506 (2015) 069

– Fifth tau : Phys.Rev.Lett. 115 (2015) no.12, 121802 (5.1s)

• More than 100 citations today

• We could deliver this result before Nobel Prize 2015 

• Thanks to big progress on scanning and analysis
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Phys.Rev.Lett. 115 (2015) no.12, 121802
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Dating back to ‘97
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Years of overview : 2016-18
• Major objectives 

– For nue : Fully updated efficiency evaluation and with full data.

– For tau : New strategy with looser cut using multivariate analysis 

with full statistics

• We delivered

– New nue : Submitted to JHEP on 30th/Apr. (arXiv:1803.11400)

– Final tau : Phys.Rev.Lett. 120 (2018) no.21, 211801 (6.1s)

– Charge multiplicity : Eur.Phys.J. C78 (2018) no.1, 62

• Also, many other papers are published since 2012

– Neutrino velocity (2012data) : JHEP 1301 (2013) 153

– AMM paper : JINST 11 (2016) no.07, P07022

– Muon charge ratio : Eur.Phys.J. C74 (2014) 2933
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Appreciation to young people
(some of them are not young anymore)

• Those who worked for event analysis

– Event location, decay search, cross check, dedicated special 

event analysis, track follow down, muon charge determination

• Those who worked for MC chain (OpEmuRec)

– Code development, event production, efficiency and background 

evaluation

• Those who worked for background reduction and 

understanding

– Hadron interaction test experiment, muon LAS evaluation, charm 

detection efficiency

• Without these young people’s contribution, we could not 

achieve our goal.
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PC meetings since last CM
• We had seven PC meetings since March 2017 CM on Video

• PC meeting 18/5/2017

– https://indico.cern.ch/event/639378/

– Double vertex event, marginal event, numu disappearance, Open Data viewer, 

nue paper status, strategy for nutau and nue combined analysis and electron 

search in ECC.

• PC meeting 13/6/2017

– https://indico.cern.ch/event/644952/

– Numu disappearance, marginal event analysis, combined analysis, nue internal 

note and Open Data.

• PC meeting 14/7/2017

– https://indico.cern.ch/event/652139/

– Nue paper editor’s propposal, marginal event toward paper, numu

disappearance, combined analysis, cosmic ray annual modulation and nue

search in ECC.

• PC meeting 5/9/2017

– https://indico.cern.ch/event/661676/

– As same as above
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PC meetings since last CM
• We had seven PC meetings since March 2017 CM on Video

• PC meeting 24/11/2017

– https://indico.cern.ch/event/681726/

– Nue paper draft status, cosmic ray annual modulation toward paper, marginal 

event paper and double vertex event paper.

• PC meeting 26/04/2018

– https://indico.cern.ch/event/724114/

– Cosmic ray annual modulation, non-standard interaction, CERN Open Data

• PC meeting 17/05/2018

– https://indico.cern.ch/event/728948/

– Combined analysis, numu disappearance, Slides for the seminar at LNGS on 

May 22nd.
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HIGHLIGHTED OVERVIEW

Since last CM (March 2017) 
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Objectives for 2018
• Combined analysis paper

– We can explore all oscillations from nm.

• nm  nt appearance

• nm  ne appearance

• nm  nm disappearance

• Cosmic ray annual modulation paper

– Already sent to internal referees

• Double vertex paper

– Contents are approved in PC meeting, only editorial work.

• NSI (Non Standard Interaction) and LIV (Lorentz Invariance Violation)

• Data and Software preservation

• Additional physics outputs
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Agenda
• Data related

– Data and Software preservation : Cristiano

– CERN Open Data Portal : Sergey

• Papers in preparation and running analysis
– nutau and nue combined analysis : Matteo

– numu disappearance analysis : Budimir

– cosmic annual modulation : Alessandro

– Double vertex paper status : Chiara, Gabriele

• Analysis for future papers
– nue analysis in ECC : Hayakawa

– Charm analysis : Mustafa

– Non-Standard interaction and Lorentz Invariance Violation : Alessandro
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20 years of dream has accomplished


