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1. Synthèse du projet 

 
 

Nom - Prénom du porteur : POPOV Boris 

 

Laboratoire : LPNHE 

 

Axe thématique : Astrophysique des ondes gravitationnelles et des particules 

 

Acronyme : HK-SIDEREAL 

 

Titre Français du projet: Hyper-Kamiokande, un observatoire unique d’événements rares dans 

l'Univers - Préparation de l'expérience 

 

Titre Anglais du projet: Preparation of the Hyper-Kamiokande experiment – a unique observatory for 

rare events in the Universe 

 

Résumé en Français (10 lignes maximum) : 

L’expérience Hyper-Kamiokande (HK) sera construite au Japon par une collaboration internationale. 

Le détecteur sera constitué de 260000 tonnes d’eau ultra pure, soit cinq fois plus que l’expérience 

existante Super-Kamiokande (SK). La taille gigantesque de HK lui permettra de détecter un nombre 

de neutrinos provenant de différentes sources sans précédent, notamment provenant de rayons 

cosmiques, du Soleil, de supernovae et de faisceaux produit artificiellement par un accélérateur de 

particules existant. En plus de détecter des neutrinos, la possiible désintégration spontanée de 

protons contenus dans l’eau du détecteur pourrait être mesurée, ce qui serait une découverte 

révolutionnaire. Les physiciens du LPNHE à Paris vont contribuer à la fois à la construction du 

détecteur, notamment au système de distribution et synchronisation de l’horloge, ainsi qu’à la 

calibration des données, la reconstruction des évènements et aux analyses de physique. 

 
 

Résumé en Anglais (10 lignes maximum) : 

The Hyper-Kamiokande (HK) experiment will be built in Japan by an international collaboration. The 

detector will hold 260000 tonnes of ultra-pure water – more than five times larger compared to the 

existing Super-Kamiokande (SK). The enormous size of the HK will enable it to detect unprecedented 

numbers of neutrinos produced by various sources — including cosmic rays, the Sun, supernovae and 

beams artificially produced by an existing particle accelerator. In addition to catching neutrinos, it will 
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monitor the water for the possible spontaneous decay of protons in atomic nuclei, which, if observed, 

would be a revolutionary discovery. Physicists from LPNHE-Paris plan to contribute to both the 

detector construction via a precise time distribution and synchronization system and to the physics 

analysis via data calibration and reconstruction. 

 

  



 
 

Dossier de candidature – Appel à projet Allocation doctorale – DIM ACAV+ 2020 4 

2. Données administratives  

 

Porteur du projet : 

Nom :   POPOV                                               Prénom : Boris 

Qualité : Directeur de Recherche (CNRS) 

Adresse : LPNHE – Sorbonne Universite, CC200, Tour 22, 4 Place Jussieu, 75005 Paris 

Téléphone : 01 44 27 61 45                            E-mail :            boris.popov@lpnhe.in2p3.fr  

 
 

Laboratoire : 

Nom du laboratoire et identifiant CNRS : LPNHE – UM 7585 

Nom du directeur / directrice : Zito   Prénom : Marco 

Adresse : LPNHE – Sorbonne Universite, CC200, Tour 22, 4 Place Jussieu, 75005 Paris 

Téléphone : 01 44 27 41 23                             E-mail :            marco.zito@lpnhe.in2p3.fr   

 

Etablissement signataire de la convention: 

Cet établissement devra s’engager à accueillir un stagiaire pendant une période de deux mois 

minimum. 

Nom : Sorbonne Université 

Adresse : 4 place Jussieu, 75005 Paris 

 

École Doctorale francilienne de rattachement : 

Nom et numéro de l’École Doctorale de rattachement : ED STEP’UP (ED 560) 

Directeur / directrice de l’École Doctorale :  

Nom : GIRAUD-HERAUD                                              Prénom : Yannick 

Qualité : Directeur de Recherche (CNRS) 

Adresse : APC, Université Paris Diderot, bâtiment Condorcet, case 7020, 75205 Paris cedex 

Téléphone : 01 57 27 60 83    E-mail :            Yannick.Giraud-Heraud@apc.univ-paris-diderot.fr  

 

Etablissement d’enseignement supérieur de rattachement de l’École Doctorale: 

Nom de l’établissement : Université de Paris 

Président/ Présidente de l’établissement :  

Nom : CLERICI                                                Prénom : Christine 

Qualité : Professeure des Universités 

Adresse : 5 rue Thomas Mann 75013 Paris 

Téléphone : 01 57 27 57 27                E-mail :            secretariat.president@univ-paris-diderot.fr  

mailto:boris.popov@lpnhe.in2p3.fr
mailto:marco.zito@lpnhe.in2p3.fr
mailto:Yannick.Giraud-Heraud@apc.univ-paris-diderot.fr
mailto:secretariat.president@univ-paris-diderot.fr


 
 

Dossier de candidature – Appel à projet Allocation doctorale – DIM ACAV+ 2020 5 

 
 

Co-financement :  

 

Collaborations laboratoires franciliens (obligatoire) : 
SYRTE – Observatoire de Paris 
APC (Memphyno setup) 

 

Collaborations nationales : 
Laboratoire Leprince-Ringuet – UMR 7638 
CEA-Saclay 

 

Collaborations internationales : 
Collaboration international Hyper-Kamiokande (15 pays, 75 labos) 
 

 
 

Partenariats industriels (entreprises, PME, start-up…) :   
MICRONIQUE : https://www.micronique.fr 
RESA : http://www.resa-spatiales.com 
 

 

  

https://www.micronique.fr/
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3. Dossier scientifique à rédiger en Anglais 

Sujet de thèse (2 pages) 
During the last decade the LPNHE-neutrino group has been involved in the T2K experiment which 

uses the Super-Kamiokande (SK) detector to register (anti)neutrino interactions from neutrino and 

antineutrino beams produced by the J-PARC accelerator. Recently, with the final approval of the 

Hyper-Kamiokande (HK) project by the Japanese government and endorsement obtained from the 

LPNHE Scientific Council, the group has also become involved in the HK experiment. The goal is to 

enlarge and to complement our current activities with studies of neutrinos from astrophysical sources 

using data from HK experiment. Indeed, full participation in the HK experiment will open a possibility 

for our group to study solar, atmospheric, supernovae neutrinos and by performing combined analyses 

of accelerator neutrino and antineutrino data with measurements of (anti)neutrinos from natural 

sources. 

Contrary to T2K, which had access only to a subset of SK data in a small time window around the 

neutrino beam spill, the Hyper-Kamiokande experiment has a broad physics program covering many 

areas of particle and astroparticle physics. Based on the proven technology of (Super-)Kamiokande, 

its much larger detector volume and additional improvements in key areas like photosensors and 

near/intermediate detectors make HK a straightforward yet powerful extension of the very successful 

Japan-based neutrino program. 

Right from the start of their history, the large Water Cherenkov detectors have been particularly 

successful in detecting neutrinos from astrophysical sources. Back in 1987, Kamiokande detected few 

neutrinos emitted by the famous 1987A supernova (SN) explosion, while in 1998 SK observed, for the 

first time, flavour oscillations of neutrinos produced in the atmosphere and in the Sun. The former 

observation opened a new window on neutrino astronomy and other exotic searches such as axion by 

constraining models describing the SN explosion mechanism, while the later proved the existence of 

neutrino oscillations predicted about 40 years earlier by Bruno Pontecorvo. More recently, new results 

from the T2K experiment using the muon neutrino beam from the J-PARC accelerator directed 

towards the SK detector conclusively showed that muon neutrinos transform to electron neutrinos, 

discovering appearance of new neutrino type in neutrino oscillations. 

As the next-generation Water Cherenkov detector, Hyper-Kamiokande with a fiducial volume 8 times 

larger than Super-Kamiokande will start data taking by 2027. A new Cherenkov detector of 260 kton of 

water located 295 km down the muon neutrino beam generated by the J-PARC facility will be 

equipped with 20,000 20-inches photomultipliers (PMTs) with a large quantum efficiency. In addition, it 

is planned to install about 5,000 multi photomultipliers (mPMTs) that will enhance the detector 

capabilities at low energy. Indeed, the main advantage of the mPMTs is their improved timing 

resolution (from 2.6 ns for the 20-inches PMT to 1.6 ns for the 3-inches ones) allowing a reduction of 

the dark noise rate and an improvement of the spatial reconstruction efficiency. 

HK, thanks to its gigantic mass, will detect thousands of electron antineutrinos (via inverse beta-

decay) and electron neutrinos (via elastic scattering) from SN bursts in the galactic center. Using the 

elastic scattering events, it will be possible to reconstruct the direction towards a SN at a distance of 

10 kpc with an accuracy of about 1 degree. The events observed in HK will allow to provide detailed 

information about the time profile and the energy spectrum to further inspect SN explosion 

mechanism. In addition, it will be possible to detect neutrinos also from extra-galactic SN explosions. 

Even for distances of 4 Mpc, we will observe few tenths of neutrinos in HK and, at such distances, one 

SN is expected every three years. HK will also be able to detect the SN relic neutrinos (SRN) that are 

neutrinos produced by all SN explosions since the beginning of the universe. Such neutrinos fill the 

present universe and have a flux of few tens/cm2/sec. The observation of SRN would allow 

understanding how heavy elements have been synthesized in stellar formation. 
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On top of that, HK will collect a large sample of atmospheric high-energy neutrinos. Such 

measurements will complement the long-baseline program and joint analyses between beam and 

atmospheric neutrinos are planned in order to improve the sensitivity to neutrino mass ordering and 

CP violation in neutrino oscillations. Indeed, the matter effects are rather small for the 295 km baseline 

of Tokai to HK making the sensitivity to the mass ordering limited, while atmospheric neutrinos emitted 

on the other side of the Earth and measured at the HK detector have crossed the Earth’s core and 

experienced strong matter effects. Therefore, the HK detector as part of the Japanese long-baseline 

neutrino program will be extremely useful to further constrain neutrino oscillation parameters. 

The success of this experiment relies on the excellent reconstruction of incoming neutrino energies 

and directions using the PMTs. The detection of SN events strongly depends on the reconstruction of 

the associated low-energy events and on the synchronisation of HK PMTs and other experiments 

around the world. Moreover, reconstruction of neutrino interaction vertices in the detector requires an 

accurate timing determination of the event occurrence. It is therefore essential that an excellent clock 

distribution system is built for distributing and synchronising time among all the detectors. Preliminary 

studies indicate that the timing precision should be lower than 1 ns with a maximum jitter of 100 ps 

rms along with the capability of sending data using this link thanks to a sufficient bandwidth. Several 

solutions are under consideration at present, but two of them seem to be the most promising. One is 

based on the CERN White Rabbit (WR) protocol and the other on a custom solution. 

World-wide, several detectors currently running or nearing completion are sensitive to a core-collapse 

supernova neutrino signal in the Milky Way using the so-called SNEWS (SuperNova Early Warning 

System) network. The neutrino burst signal emerges promptly from a supernova's core, whereas it 

may take hours for the first photons to be visible. Therefore, the detection of the neutrino burst from 

the next Galactic supernova can provide an early warning for astronomers. Requiring a coincident 

signal from several detectors will provide the astronomical community with a very high confidence 

early warning of the supernova's occurrence. 

This thesis will be dedicated to the time synchronisation of the photodetectors within the HK far 

detector.  The impact of synchronisation precision on the low energy physics including SN will be 

studied and will provide motivated requirements for HK. From this, the implementation and 

characterization of a suitable solution will be done on several experimental setups in view of later 

integration. New algorithms based on Machine Learning techniques will be developed and tested for 

reconstructing low energy Cherenkov rings induced by SN neutrinos. Finally, the HK detector will be 

integrated into a worldwide network for SN detection. 
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Plan de recherche et calendrier (2 pages) incluant une description claire des collaborations 

This PhD thesis will be co-directed by Mathieu Guigue (MdC Sorbonne Université), member of the 

LPNHE-neutrino group, who has recently obtained a Sorbonne Université “Emergence” grant to work 

on technical developments towards the Hyper-Kamiokande experiment. The work of the student will 

also be coordinated with the development on time synchronisation performed by experienced 

electronics engineer Stefano Russo (PhD Ingénieur de recherche, CNRS) working at LPNHE. 

A detailed research plan is as follows. 

First year: studies and development of a time synchronization system for Hyper Kamiokande 

One of the contributions foreseen by the LPNHE group to the Hyper-Kamiokande experiment is 

related to the communication block and, in particular, to the time synchronization and clock distribution 

for both the large PMTs and mPMTs since it represents a critical part of the experiment and we do 

have, in our electronic group, experts on this kind of technology.  

The experiment's TDCs or FADCs timing synchronization is crucial for precise measurements of 

photon arrival and the actual requirement is set to have timing resolution of the photo-sensors at the 

level of 1 ns with a maximum jitter of 100 ps RMS. The distribution of a clock signal, synchronous with 

the GPS and a local atomic clock, to all Front-End (FE) nodes plus some signals to align FE's local 

counters call for a system structured as a data exchange protocol to transfer physics related 

information or slow control. Several solutions are under consideration at present. One is based on the 

CERN White Rabbit (WR) protocol and the other on a custom solution. 

The White Rabbit protocol developed by CERN implements a fully deterministic gigabit ethernet-

based network for general-purpose data transfer and sub-nanosecond accuracy time transfer. The 

link, from the timing distribution point of view, is structured as single-master-many-slaves using 18 

ports' network switches and has sufficient bandwidth to allow time synchronization and data transfer 

including slow control. A White Rabbit node can be also connected inside a standard Ethernet 

network. A possible architecture for the HK experiment could be constituted by a series of switches, 

the one defined as master receiving the GPS’s signal and distributing the clock to all the others via a 

daisy chain connection. Each switch of the chain can be connected to a maximum of 8 FEs and the 

other ports are used as a link to the data acquisition system. From this description it is clear that the 

White Rabbit represents a very attractive solution for the experiment also considering that the protocol 

is developed and maintained by CERN and the firmware and the hardware designs are distributed 

freely. 

Another architecture is based on a custom design that takes advantage from a very specific 

configuration mode present in almost all the high speed serializer-deserializer embedded in modern 

FPGAs. Japanese collaborators are actively developing this mode that allows the realization of a high-

speed point-to-point connection between two nodes using SK technology. 

Recently, we have established close collaboration with physicists from the SYRTE laboratory at the 

Paris Observatory. This is very important for the project described above as SYRTE colleagues have 

already accumulated a significant experience in precise time determination and clock synchronization 

between different locations. The HK experiment could largely profit from this know-how. This is crucial 

for the efficient inclusion of HK detector into the SNEWS network. In addition, a neutrino burst alert 

may be able to serve as a trigger for detectors that are not able to trigger on a supernova signal by 

themselves, allowing extra data to be recorded. Precise timing information will be used later for 

physics analysis.  

The PhD student will work on the characterization of the time synchronisation in the context of HK in 

collaboration with SYRTE and technical teams (including Stefano Russo) at LPNHE. The newly 

designed equipment will then be produced by one of enterprises located in Ile-de-France (e.g. 

MICRONIQUE, RESA). The PhD student will also perform physics analysis to study the impact of 
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precise timing on the quality of reconstructed events in the HK detector especially on low-energy SN 

events. This will require a development of new reconstruction algorithms based on artificial 

intelligence. Performance of those algorithms can be checked using already accumulated SK data.  

Moreover, data transfer, calibration and reconstruction scheme will be worked out using the very 

performant IN2P3 Computing Centre at Lyon.  There is a possibility to contribute on the computing 

aspects by providing storage elements and computing resources to the T2K and HK collaborations, in 

addition to expertise on the distributed computing using DIRAC, a python-based software framework 

for distributed computing. 

2nd year: Characterization and impact of mPMT on HK low-energy physics 

Another possible contribution to the HK project is related to the mPMT development and tests. R&D 

on an alternative photosensor option based on mPMTs modules is actively being carried out by 

several countries (mostly Canada, Italy, UK) with the goal of providing up to a half of the photo-

cathode coverage for HK. Their lower dark rate compared to the large 20-inch PMTs are making them 

great candidates for the detection of low-energy events, in particular increasing the sensitivity of HK to 

the up-turn of the 8B spectrum of solar neutrinos, probing the MSW-LMA prediction in the transition 

region between vacuum and matter-dominated neutrino oscillations. Their design also allows better 

vertex reconstruction especially close to the water tank walls, increasing the detector fiducial volume. 

Participation in the mPMT development and tests is particularly appealing for our group as we could 

profit from the existing KM3NeT expertise, from the developments and tests of the small PMTs for the 

JUNO experiment and from the presence of the Memphyno water tank at the APC laboratory in Paris 

to perform underwater tests of the mPMT modules. 

The Memphyno setup is equipped with two layers of scintillators allowing the identification of cosmic 

muons crossing the water tank where the tested prototype sits. Initial tests have already started using 

a first mPMT prototype from Italy currently installed and taking data in water in the Memphyno setup. 

More mPMTs prototypes are expected to be produced over the next couple of years, and this facility 

will be of great use for a first in-situ characterisation of their performances, while using the SU 

“Emergence” grant recently awarded to develop more detailed characterisation capabilities. 

The second year of the PhD program will thus be dedicated to the underwater tests of the mPMT 

prototypes currently under development using the Memphyno setup at APC. The results obtained with 

these tests could allow the student to further study the impact of the mPMT on the low-energy physics 

accessible for the HK detector and further develop appropriate reconstruction algorithms using 

Machine Learning techniques 

3nd year: Combined oscillation analysis using HK atmospheric and beam data 

The last year of the PhD will be dedicated to the extraction of new physics results from a joint analysis 

of T2K and SK data and to the calculation of the expected sensitivities for HK project from a 

combination of atmospheric and accelerator data. Indeed, the combination of atmospheric data with 

neutrino beam data allows to better constrain the matter effects on the neutrino oscillation, thus 

leading to a better constraint on the neutrino oscillation parameters. The results of this combined 

analysis and the projected sensitivity of the HK experiment will be presented at international 

conferences and in peer-reviewed papers. 

Finally, starting from February 2023, the student will focus on the preparation of the PhD manuscript, 

with an expected defence in September 2023. 
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CV du directeur de thèse (2 pages maximum)  

 

Boris POPOV 

Né en 1968 à Dubna (Russie), de nationalité russe 

Directeur de Recherche au CNRS depuis 2013 

Études 

1991 : diplomé du Moscow Institute of Physics and Technology. 

1998 : Doctorat de l’Université Paris 7 

(recherches d’oscillations de neutrinos dans l’expérience NOMAD au CERN) 

Fonctions 

1991 : physicien titulaire au département de physique des particules élémentaires du 

Laboratoire des Problèmes Nucléaires au JINR à Dubna 

1999-2006 : responsable du groupe neutrinos du Laboratoire des Problèmes Nucléaires au 

JINR à Dubna 

2007-2012 : CDD haut niveau du CNRS (groupe neutrino du LPNHE-Paris) 

2013-aujourd’hui : Directeur de Recherche au CNRS (groupe neutrino du LPNHE) 

2019-aujourd’hui : coordinateur du groupe neutrino du LPNHE 

  

Travaux 

1993-2008 : expérience NOMAD au CERN 

développement des programmes de reconstruction des chambres à dérive 

coordinateur du groupe de travail sur l’identification des électrons 

recherche des oscillations νμ -> ντ dans le canal τ -> eνeντ (thèse de Doctorat) 

mesure de la production de particules étranges et de la polarisation des Λ 

(direction de 2 thèses) 

étude des interactions quasi-élastiques dans NOMAD (direction d’une thèse) 

  

1999-2008 : expérience HARP au CERN 

analyse des données pour K2K et MiniBooNE et réduction d’un facteur 2 des incertitudes de flux 

Membre du steering committee de l’expérience et de son Editorial Board 

  

2006-2020 : expérience NA61/SHINE au CERN 

coordinateur du software et de l’analyse de l’expérience 

premières mesures sur cible mince pour T2K (direction d’une thèse) 

premières mesures sur la cible réplique de T2K (direction d’une thèse) 

 

2007-2020 : expérience T2K au Japon 

conception, construction et installation du détecteur 

coordinateur du groupe de travail sur le faisceau de T2K 
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referee interne pour la publication de découverte des oscillations νμ -> νe dans T2K 

récipiendaire du prix La Recherche 2012 (Physique) au nom de T2K pour cette découverte 

2016 Breakthrough Prize in Fundamental Physics avec Daya Bay, Kamland, K2K & T2K, SNO, 

SK collègues   

  

2018- present: expérience Hyper-Kamiokande au Japon 

conception du détecteur et développement d'un système de distribution et de synchronisation 

de temps 

études de sensibilité physique 
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Liste de publications 

 

1) Constraint on the Matter-Antimatter Symmetry-Violating Phase in Neutrino Oscillations.  

By T2K Collaboration (K. Abe et al.), to be published in Nature, 

 [arXiv:1910.03887 [hep-ex]]. 

2) Hyper-Kamiokande Design Report.  

By Hyper-Kamiokande Collaboration (K. Abe et al.). 

 [arXiv:1805.04163 [physics.ins-det]]. 

3) Physics potentials with the second Hyper-Kamiokande detector in Korea.  

By Hyper-Kamiokande Collaboration (K. Abe et al.). 

 [arXiv:1611.06118 [hep-ex]],  PTEP 2018 (2018) no.6, 063C01 10.1093/ptep/pty044. 

4) Measurement of neutrino and antineutrino neutral-current quasielasticlike interactions on oxygen by detecting 

nuclear deexcitation $\gamma$ rays.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1910.09439 [hep-ex]], Phys.Rev. D100 (2019) no.11, 112009 10.1103/PhysRevD.100.112009. 

5) Measurements of hadron production in $\pi^{+}$ + C and $\pi^{+}$ + Be interactions at 60 GeV/$c$.  

By NA61/SHINE Collaboration (A. Aduszkiewicz et al.). 

 [arXiv:1909.06294 [hep-ex]], Phys.Rev. D100 (2019) no.11, 112004 10.1103/PhysRevD.100.112004. 

6) Measurement of the muon neutrino charged-current single $\pi^+$ production on hydrocarbon using the T2K 

off-axis near detector ND280.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1909.03936 [hep-ex]], Phys.Rev. D101 (2020) no.1, 012007 10.1103/PhysRevD.101.012007. 

7) Measurements of production and inelastic cross sections for $\mbox{p}+\mbox{C}$, $\mbox{p}+\mbox{Be}$, 

and $\mbox{p}+\mbox{Al}$ at 60 GeV/$c$ and $\mbox{p}+\mbox{C}$ and $\mbox{p}+\mbox{Be}$ at 120 

GeV/$c$.  

By NA61/SHINE Collaboration (A. Aduszkiewicz et al.). 

 [arXiv:1909.03351 [hep-ex]], Phys.Rev. D100 (2019) no.11, 112001 10.1103/PhysRevD.100.112001. 

8) J-PARC Neutrino Beamline Upgrade Technical Design Report.  

By T2K Collaboration and J-PARC Neutrino Facility Group (K. Abe et al.). 

 [arXiv:1908.05141 [physics.ins-det]]. 

9) Measurement of $\phi$ Meson Production in p + p Interactions at 40, 80 and 158 GeV/c with the NA61/SHINE 

Spectrometer at the CERN SPS.  

By NA61/SHINE Collaboration (A. Aduszkiewicz et al.). 

 [arXiv:1908.04601 [nucl-ex]]. 

10) Performances of a resistive MicroMegas module for the Time Projection Chambers of the T2K Near Detector 

upgrade.  

By D. Attié et al.. 

 [arXiv:1907.07060 [physics.ins-det]], Nucl.Instrum.Meth. A957 (2020) 163286 10.1016/j.nima.2019.163286. 

http://inspirehep.net/record/1758272
http://inspirehep.net/record/1672899
http://inspirehep.net/record/1499045
https://doi.org/10.1093/ptep/pty044
http://inspirehep.net/record/1759879
http://inspirehep.net/record/1759879
https://doi.org/10.1103/PhysRevD.100.112009
http://inspirehep.net/record/1754136
https://doi.org/10.1103/PhysRevD.100.112004
http://inspirehep.net/record/1753109
http://inspirehep.net/record/1753109
https://doi.org/10.1103/PhysRevD.101.012007
http://inspirehep.net/record/1753094
http://inspirehep.net/record/1753094
http://inspirehep.net/record/1753094
https://doi.org/10.1103/PhysRevD.100.112001
http://inspirehep.net/record/1749622
http://inspirehep.net/record/1749613
http://inspirehep.net/record/1749613
http://inspirehep.net/record/1744189
http://inspirehep.net/record/1744189
https://doi.org/10.1016/j.nima.2019.163286
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11) Measurement of the $\nu_{\mu}$ charged-current cross sections on water, hydrocarbon, iron, and their ratios 

with the T2K on-axis detectors.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1904.09611 [hep-ex]], Prog Theor Exp Phys (2019) 10.1093/ptep/ptz070. 

12) Search for heavy neutrinos with the T2K near detector ND280.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1902.07598 [hep-ex]], Phys.Rev. D100 (2019) no.5, 052006 10.1103/PhysRevD.100.052006. 

13) Search for light sterile neutrinos with the T2K far detector Super-Kamiokande at a baseline of 295 km.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1902.06529 [hep-ex]], Phys.Rev. D99 (2019) no.7, 071103 10.1103/PhysRevD.99.071103. 

 14) Search for neutral-current induced single photon production at the ND280 near detector in T2K.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1902.03848 [hep-ex]], J.Phys. G46 (2019) no.8, 08LT01 10.1088/1361-6471/ab227d. 

 15) Research and Development for Near Detector Systems Towards Long Term Evolution of Ultra-precise Long-

baseline Neutrino Experiments.  

By Luis Alvarez Ruso et al.. 

 [arXiv:1901.04346 [physics.ins-det]]. 

16) Future Opportunities in Accelerator-based Neutrino Physics.  

By Andrea Dell'Acqua et al.. 

 [arXiv:1812.06739 [hep-ex]]. 

17) Measurements of $\pi ^\pm $ , $K^\pm $ and proton double differential yields from the surface of the T2K 

replica target for incoming 31 GeV/c protons with the NA61/SHINE spectrometer at the CERN SPS.  

By NA61/SHINE Collaboration (N. Abgrall et al.). 

 [arXiv:1808.04927 [hep-ex]], Eur.Phys.J. C79 (2019) no.2, 100 10.1140/epjc/s10052-019-6583-0. 

18) Search for CP Violation in Neutrino and Antineutrino Oscillations by the T2K Experiment with 

$2.2\times10^{21}$ Protons on Target.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1807.07891 [hep-ex]], Phys.Rev.Lett. 121 (2018) no.17, 171802 10.1103/PhysRevLett.121.171802. 

  19) Measurements of total production cross sections for $\pi^{+}$+C, $\pi^{+}$+Al, $K^{+}$+C, and $K^{+}$+Al 

at 60 GeV/c and $\pi^{+}$+C and $\pi^{+}$+Al at 31 GeV/c.  

By NA61/SHINE Collaboration (A. Aduszkiewicz et al.). 

 [arXiv:1805.04546 [hep-ex]], Phys.Rev. D98 (2018) no.5, 052001 10.1103/PhysRevD.98.052001. 

20) Characterization of nuclear effects in muon-neutrino scattering on hydrocarbon with a measurement of final-

state kinematics and correlations in charged-current pionless interactions at T2K.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1802.05078 [hep-ex]], Phys.Rev. D98 (2018) no.3, 032003 10.1103/PhysRevD.98.032003. 

 21) Measurement of inclusive double-differential $\nu_\mu$ charged-current cross section with improved 

acceptance in the T2K off-axis near detector.  

By T2K Collaboration (K. Abe et al.). 

http://inspirehep.net/record/1730502
http://inspirehep.net/record/1730502
https://doi.org/10.1093/ptep/ptz070
http://inspirehep.net/record/1720956
https://doi.org/10.1103/PhysRevD.100.052006
http://inspirehep.net/record/1720591
https://doi.org/10.1103/PhysRevD.99.071103
http://inspirehep.net/record/1719344
https://doi.org/10.1088/1361-6471/ab227d
http://inspirehep.net/record/1713608
http://inspirehep.net/record/1713608
http://inspirehep.net/record/1709337
http://inspirehep.net/record/1687433
http://inspirehep.net/record/1687433
https://doi.org/10.1140/epjc/s10052-019-6583-0
http://inspirehep.net/record/1683307
http://inspirehep.net/record/1683307
https://doi.org/10.1103/PhysRevLett.121.171802
http://inspirehep.net/record/1672945
http://inspirehep.net/record/1672945
https://doi.org/10.1103/PhysRevD.98.052001
http://inspirehep.net/record/1654927
http://inspirehep.net/record/1654927
https://doi.org/10.1103/PhysRevD.98.032003
http://inspirehep.net/record/1648384
http://inspirehep.net/record/1648384
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 [arXiv:1801.05148 [hep-ex]], Phys.Rev. D98 (2018) 012004 10.1103/PhysRevD.98.012004. 

  22) First measurement of the $\nu_{\mu}$ charged-current cross section on a water target without pions in the 

final state.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1708.06771 [hep-ex]], Phys.Rev. D97 (2018) no.1, 012001 10.1103/PhysRevD.97.012001. 

 23) Measurement of neutrino and antineutrino oscillations by the T2K experiment including a new additional 

sample of $\nu_e$ interactions at the far detector.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1707.01048 [hep-ex]], Phys.Rev. D96 (2017) no.9, 092006, Erratum: Phys.Rev. D98 (2018) no.1, 019902. 

 10.1103/PhysRevD.98.019902, 10.1103/PhysRevD.96.092006. 

  24) Measurement of $\bar{\nu}_{\mu}$ and $\nu_{\mu}$ charged current inclusive cross sections and their ratio 

with the T2K off-axis near detector.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1706.04257 [hep-ex]], Phys.Rev. D96 (2017) no.5, 052001 10.1103/PhysRevD.96.052001. 

 25) Measurement of meson resonance production in $\pi ^-+$ C interactions at SPS energies.  

By NA61/SHINE Collaboration (A. Aduszkiewicz et al.). 

 [arXiv:1705.08206 [nucl-ex]], Eur.Phys.J. C77 (2017) no.9, 626 10.1140/epjc/s10052-017-5184-z. 

  26) Measurements of $\pi ^\pm $ , K$^\pm $ , p and ${\bar{\text {p}}}$ spectra in proton-proton interactions at 

20, 31, 40, 80 and 158  $\text{ GeV}/c$ with the NA61/SHINE spectrometer at the CERN SPS.  

By NA61/SHINE Collaboration (A. Aduszkiewicz et al.). 

 [arXiv:1705.02467 [nucl-ex]], Eur.Phys.J. C77 (2017) no.10, 671 10.1140/epjc/s10052-017-5260-4. 

 27) Measurement of the single $\pi^0$ production rate in neutral current neutrino interactions on water.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1704.07467 [hep-ex]], Phys.Rev. D97 (2018) no.3, 032002 10.1103/PhysRevD.97.032002. 

 28) Updated T2K measurements of muon neutrino and antineutrino disappearance using 1.5$\times$10$^{21}$ 

protons on target.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1704.06409 [hep-ex]], Phys.Rev. D96 (2017) no.1, 011102 10.1103/PhysRevD.96.011102. 

29) Search for Lorentz and CPT violation using sidereal time dependence of neutrino flavor transitions over a 

short baseline.  

By T2K Collaboration (Ko Abe et al.). 

 [arXiv:1703.01361 [hep-ex]], Phys.Rev. D95 (2017) no.11, 111101 10.1103/PhysRevD.95.111101. 

30) Combined Analysis of Neutrino and Antineutrino Oscillations at T2K.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1701.00432 [hep-ex]], Phys.Rev.Lett. 118 (2017) no.15, 151801 10.1103/PhysRevLett.118.151801. 

 31) Two-particle correlations in azimuthal angle and pseudorapidity in inelastic p + p interactions at the CERN 

Super Proton Synchrotron.  

By NA61/SHINE Collaboration (A. Aduszkiewicz et al.). 

 [arXiv:1610.00482 [nucl-ex]], Eur.Phys.J. C77 (2017) no.2, 59 10.1140/epjc/s10052-017-4599-x. 

https://doi.org/10.1103/PhysRevD.98.012004
http://inspirehep.net/record/1618338
http://inspirehep.net/record/1618338
https://doi.org/10.1103/PhysRevD.97.012001
http://inspirehep.net/record/1608615
http://inspirehep.net/record/1608615
https://doi.org/10.1103/PhysRevD.98.019902
https://doi.org/10.1103/PhysRevD.96.092006
http://inspirehep.net/record/1605123
http://inspirehep.net/record/1605123
https://doi.org/10.1103/PhysRevD.96.052001
http://inspirehep.net/record/1600971
https://doi.org/10.1140/epjc/s10052-017-5184-z
http://inspirehep.net/record/1598505
http://inspirehep.net/record/1598505
https://doi.org/10.1140/epjc/s10052-017-5260-4
http://inspirehep.net/record/1594905
https://doi.org/10.1103/PhysRevD.97.032002
http://inspirehep.net/record/1593925
http://inspirehep.net/record/1593925
https://doi.org/10.1103/PhysRevD.96.011102
http://inspirehep.net/record/1516187
http://inspirehep.net/record/1516187
https://doi.org/10.1103/PhysRevD.95.111101
http://inspirehep.net/record/1507465
https://doi.org/10.1103/PhysRevLett.118.151801
http://inspirehep.net/record/1489238
http://inspirehep.net/record/1489238
https://doi.org/10.1140/epjc/s10052-017-4599-x
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 32) Proposal for an Extended Run of T2K to $20\times10^{21}$ POT.  

By Ko Abe et al.. 

 [arXiv:1609.04111 [hep-ex]]. 

 33) Sensitivity of the T2K accelerator-based neutrino experiment with an Extended run to $20\times10^{21}$ 

POT.  

By T2K Collaboration (Ko Abe et al.). 

 [arXiv:1607.08004 [hep-ex]]. 

 34) First measurement of the muon neutrino charged current single pion production cross section on water with 

the T2K near detector.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1605.07964 [hep-ex]], Phys.Rev. D95 (2017) no.1, 012010 10.1103/PhysRevD.95.012010. 

 35) Measurement of Coherent $\pi^{+}$ Production in Low Energy Neutrino-Carbon Scattering.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1604.04406 [hep-ex]], Phys.Rev.Lett. 117 (2016) no.19, 192501 10.1103/PhysRevLett.117.192501. 

 36) Measurements of $\pi ^\pm $ differential yields from the surface of the T2K replica target for incoming 31 

GeV/c protons with the NA61/SHINE spectrometer at the CERN SPS.  

By NA61/SHINE Collaboration (N. Abgrall et al.). 

 [arXiv:1603.06774 [hep-ex]], Eur.Phys.J. C76 (2016) no.11, 617 10.1140/epjc/s10052-016-4440-y. 

 37) Measurement of double-differential muon neutrino charged-current interactions on C$_8$H$_8$ without 

pions in the final state using the T2K off-axis beam.  

By T2K Collaboration (Ko Abe et al.). 

 [arXiv:1602.03652 [hep-ex]], Phys.Rev. D93 (2016) no.11, 112012 10.1103/PhysRevD.93.112012. 

 38) Measurement of Muon Antineutrino Oscillations with an Accelerator-Produced Off-Axis Beam.  

By T2K Collaboration (Ko Abe et al.). 

 [arXiv:1512.02495 [hep-ex]], Phys.Rev.Lett. 116 (2016) no.18, 181801 10.1103/PhysRevLett.116.181801. 

 39) Production of $\Lambda $ -hyperons in inelastic p+p interactions at 158 ${\mathrm{GeV}}\!/\!c$.  

By NA61/SHINE Collaboration (A. Aduszkiewicz et al.). 

 [arXiv:1510.03720 [hep-ex]], Eur.Phys.J. C76 (2016) no.4, 198 10.1140/epjc/s10052-016-4003-2. 

 40) Measurements of $\pi ^{\pm }$ , $K^{\pm }$ , $K^0_S$ , $\varLambda $ and proton production in proton–

carbon interactions at 31 GeV/c with the NA61/SHINE spectrometer at the CERN SPS.  

By NA61/SHINE Collaboration (N. Abgrall et al.). 

 [arXiv:1510.02703 [hep-ex]], Eur.Phys.J. C76 (2016) no.2, 84 10.1140/epjc/s10052-016-3898-y. 

 41) Multiplicity and transverse momentum fluctuations in inelastic proton–proton interactions at the CERN Super 

Proton Synchrotron.  

By NA61/SHINE Collaboration (A. Aduszkiewicz et al.). 

 [arXiv:1510.00163 [hep-ex]], Eur.Phys.J. C76 (2016) no.11, 635 10.1140/epjc/s10052-016-4450-9. 

 42) Measurement of the muon neutrino inclusive charged-current cross section in the energy range of 1–3 GeV 

with the T2K INGRID detector.  

By T2K Collaboration (K. Abe et al.). 

http://inspirehep.net/record/1486612
http://inspirehep.net/record/1478189
http://inspirehep.net/record/1478189
http://inspirehep.net/record/1465650
http://inspirehep.net/record/1465650
https://doi.org/10.1103/PhysRevD.95.012010
http://inspirehep.net/record/1448099
https://doi.org/10.1103/PhysRevLett.117.192501
http://inspirehep.net/record/1431983
http://inspirehep.net/record/1431983
https://doi.org/10.1140/epjc/s10052-016-4440-y
http://inspirehep.net/record/1421157
http://inspirehep.net/record/1421157
https://doi.org/10.1103/PhysRevD.93.112012
http://inspirehep.net/record/1408741
https://doi.org/10.1103/PhysRevLett.116.181801
http://inspirehep.net/record/1397634
https://doi.org/10.1140/epjc/s10052-016-4003-2
http://inspirehep.net/record/1397003
http://inspirehep.net/record/1397003
https://doi.org/10.1140/epjc/s10052-016-3898-y
http://inspirehep.net/record/1395611
http://inspirehep.net/record/1395611
https://doi.org/10.1140/epjc/s10052-016-4450-9
http://inspirehep.net/record/1394549
http://inspirehep.net/record/1394549
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 [arXiv:1509.06940 [hep-ex]], Phys.Rev. D93 (2016) no.7, 072002 10.1103/PhysRevD.93.072002. 

 43) Fixed-target hadron production experiments.  

By Boris A. Popov, EPJ Web Conf. 99 (2015) 02002 10.1051/epjconf/20159902002. 

 44) Measurement of the electron neutrino charged-current interaction rate on water with the T2K ND280 $π^0$ 

detector.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1503.08815 [hep-ex]], Phys.Rev. D91 (2015) 112010 10.1103/PhysRevD.91.112010. 

 45) Measurement of the $\nu_{\mu}$ charged current quasielastic cross section on carbon with the T2K on-axis 

neutrino beam.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1503.07452 [hep-ex]], Phys.Rev. D91 (2015) no.11, 112002 10.1103/PhysRevD.91.112002. 

 46) Upper bound on neutrino mass based on T2K neutrino timing measurements.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1502.06605 [hep-ex]], Phys.Rev. D93 (2016) no.1, 012006 10.1103/PhysRevD.93.012006. 

 47) Measurements of neutrino oscillation in appearance and disappearance channels by the T2K experiment with 

6.6×10$^{20}$ protons on target.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1502.01550 [hep-ex]], Phys.Rev. D91 (2015) no.7, 072010 10.1103/PhysRevD.91.072010. 

  48) Measurement of the ν$_μ$ charged-current quasielastic cross section on carbon with the ND280 detector at 

T2K.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1411.6264 [hep-ex]], Phys.Rev. D92 (2015) no.11, 112003 10.1103/PhysRevD.92.112003. 

 49) Search for short baseline $\nu_e$ disappearance with the T2K near detector.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1410.8811 [hep-ex]], Phys.Rev. D91 (2015) 05110 10.1103/PhysRevD.91.051102. 

 50) Neutrino oscillation physics potential of the T2K experiment.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1409.7469 [hep-ex]], PTEP 2015 (2015) no.4, 043C01 10.1093/ptep/ptv031. 

  51) Measurement of the Inclusive Electron Neutrino Charged Current Cross Section on Carbon with the T2K 

Near Detector.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1407.7389 [hep-ex]], Phys.Rev.Lett. 113 (2014) no.24, 241803 10.1103/PhysRevLett.113.241803. 

 52) Measurement of the inclusive $\nu_{\mu}$ charged current cross section on iron and hydrocarbon in the T2K 

on-axis neutrino beam.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1407.4256 [hep-ex]], Phys.Rev. D90 (2014) no.5, 052010 10.1103/PhysRevD.90.052010. 

 53) Measurement of the neutrino-oxygen neutral-current interaction cross section by observing nuclear 

deexcitation $\gamma$ rays.  

By T2K Collaboration (K. Abe et al.). 

https://doi.org/10.1103/PhysRevD.93.072002
http://inspirehep.net/record/1390238
https://doi.org/10.1051/epjconf/20159902002
http://inspirehep.net/record/1357001
http://inspirehep.net/record/1357001
https://doi.org/10.1103/PhysRevD.91.112010
http://inspirehep.net/record/1355549
http://inspirehep.net/record/1355549
https://doi.org/10.1103/PhysRevD.91.112002
http://inspirehep.net/record/1346260
https://doi.org/10.1103/PhysRevD.93.012006
http://inspirehep.net/record/1343108
http://inspirehep.net/record/1343108
https://doi.org/10.1103/PhysRevD.91.072010
http://inspirehep.net/record/1329784
http://inspirehep.net/record/1329784
https://doi.org/10.1103/PhysRevD.92.112003
http://inspirehep.net/record/1325548
https://doi.org/10.1103/PhysRevD.91.051102
http://inspirehep.net/record/1319174
https://doi.org/10.1093/ptep/ptv031
http://inspirehep.net/record/1308519
http://inspirehep.net/record/1308519
https://doi.org/10.1103/PhysRevLett.113.241803
http://inspirehep.net/record/1306617
http://inspirehep.net/record/1306617
https://doi.org/10.1103/PhysRevD.90.052010
http://inspirehep.net/record/1285732
http://inspirehep.net/record/1285732
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 [arXiv:1403.3140 [hep-ex]], Phys.Rev. D90 (2014) no.7, 072012 10.1103/PhysRevD.90.072012. 

 54) Measurement of the intrinsic electron neutrino component in the T2K neutrino beam with the ND280 detector.  

By T2K Collaboration (K. Abe et al.). 

[arXiv:1403.2552 [hep-ex]], Phys.Rev. D89 (2014) 092003 10.1103/PhysRevD.89.092003, Phys.Rev. D89 (2014) 

099902  10.1103/PhysRevD.89.099902. 

 55) Precise Measurement of the Neutrino Mixing Parameter \theta_{23} from Muon Neutrino Disappearance in an 

Off-Axis Beam.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1403.1532 [hep-ex]], Phys.Rev.Lett. 112 (2014) no.18, 181801 10.1103/PhysRevLett.112.181801. 

 56) NA61/SHINE facility at the CERN SPS: beams and detector system.  

By NA61 Collaboration (N. Abgrall et al.). 

 [arXiv:1401.4699 [physics.ins-det]], JINST 9 (2014) P06005 10.1088/1748-0221/9/06/P06005. 

 57) Recent Results from the T2K Experiment.  

By K. Abe et al., Nucl.Phys.Proc.Suppl. 246-247 (2014) 23-28 10.1016/j.nuclphysbps.2013.10.060. 

 58) The mass-hierarchy and CP-violation discovery reach of the LBNO long-baseline neutrino experiment.  

By LAGUNA-LBNO Collaboration (S.K. Agarwalla et al.). 

 [arXiv:1312.6520 [hep-ph]], JHEP 1405 (2014) 094 10.1007/JHEP05(2014)094. 

 59) Observation of Electron Neutrino Appearance in a Muon Neutrino Beam.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1311.4750 [hep-ex]], Phys.Rev.Lett. 112 (2014) 061802 10.1103/PhysRevLett.112.061802. 

 60) Measurement of negatively charged pion spectra in inelastic p+p interactions at $p_{lab}$ = 20, 31, 40, 80 

and 158 GeV/c.  

By NA61/SHINE Collaboration (N. Abgrall et al.). 

 [arXiv:1310.2417 [hep-ex]], Eur.Phys.J. C74 (2014) no.3, 2794 10.1140/epjc/s10052-014-2794-6. 

 61) Measurements of production properties of $K_S^0$ mesons and Λ hyperons in proton-carbon interactions at 

31 GeV/ c.  

By NA61/SHINE Collaboration (N. Abgrall et al.). 

 [arXiv:1309.1997 [physics.acc-ph]], Phys.Rev. C89 (2014) no.2, 025205 10.1103/PhysRevC.89.025205. 

 62) A Precision Measurement of Charm Dimuon Production in Neutrino Interactions from the NOMAD 

Experiment.  

By NOMAD Collaboration (O. Samoylov et al.). 

 [arXiv:1308.4750 [hep-ex]], Nucl.Phys. B876 (2013) 339-375 10.1016/j.nuclphysb.2013.08.021. 

 63) Measurement of Neutrino Oscillation Parameters from Muon Neutrino Disappearance with an Off-axis Beam.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1308.0465 [hep-ex]], Phys.Rev.Lett. 111 (2013) no.21, 211803 10.1103/PhysRevLett.111.211803. 

 64) Evidence of Electron Neutrino Appearance in a Muon Neutrino Beam.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1304.0841 [hep-ex]], Phys.Rev. D88 (2013) no.3, 032002. 10.1103/PhysRevD.88.032002. 

https://doi.org/10.1103/PhysRevD.90.072012
http://inspirehep.net/record/1285359
https://doi.org/10.1103/PhysRevD.89.092003
https://doi.org/10.1103/PhysRevD.89.099902
http://inspirehep.net/record/1283852
http://inspirehep.net/record/1283852
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https://doi.org/10.1088/1748-0221/9/06/P06005
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https://doi.org/10.1016/j.nuclphysbps.2013.10.060
http://inspirehep.net/record/1273594
https://doi.org/10.1007/JHEP05(2014)094
http://inspirehep.net/record/1265069
https://doi.org/10.1103/PhysRevLett.112.061802
http://inspirehep.net/record/1257740
http://inspirehep.net/record/1257740
https://doi.org/10.1140/epjc/s10052-014-2794-6
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http://inspirehep.net/record/1253404
https://doi.org/10.1103/PhysRevC.89.025205
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http://inspirehep.net/record/1250311
https://doi.org/10.1016/j.nuclphysb.2013.08.021
http://inspirehep.net/record/1246143
https://doi.org/10.1103/PhysRevLett.111.211803
http://inspirehep.net/record/1226807
https://doi.org/10.1103/PhysRevD.88.032002
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  65) Measurement of the inclusive $ν_μ$ charged current cross section on carbon in the near detector of the T2K 

experiment.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1302.4908 [hep-ex]], Phys.Rev. D87 (2013) no.9, 092003 10.1103/PhysRevD.87.092003. 

  66) Energy dependence of identified hadron spectra and event-by-event fluctuations in p+p interactions from 

NA61/SHINE at the CERN SPS.  

By NA61/SHINE Collaboration (Maciej Rybczynski et al.). 

 [arXiv:1301.3360 [nucl-ex]], PoS ConfinementX (2012) 207 10.22323/1.171.0207. 

 67) Hadron production experiments.  

By Boris A. Popov. 

 [arXiv:1212.1030 [hep-ex]], Nucl.Phys.Proc.Suppl. 235-236 (2013) 135-14210.1016/j.nuclphysbps.2013.04.003. 

 68) T2K neutrino flux prediction.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1211.0469 [hep-ex]], Phys.Rev. D87 (2013) no.1, 012001, Addendum: Phys.Rev. D87 (2013) no.1, 

019902 10.1103/PhysRevD.87.019902, 10.1103/PhysRevD.87.012001. 

  69) Expression of Interest for a very long baseline neutrino oscillation experiment (LBNO).  

By A. Stahl et al.. 

 70) Pion emission from the T2K replica target: method, results and application.  

By NA61/SHINE Collaboration (N. Abgrall et al.). 

 [arXiv:1207.2114 [hep-ex]], Nucl.Instrum.Meth. A701 (2013) 99-114 10.1016/j.nima.2012.10.079. 

  71) First Muon-Neutrino Disappearance Study with an Off-Axis Beam.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1201.1386 [hep-ex]], Phys.Rev. D85 (2012) 031103. 10.1103/PhysRevD.85.031103. 

72) Measurement of Production Properties of Positively Charged Kaons in Proton-Carbon Interactions at 31 

GeV/c.  

By NA61/SHINE Collaboration (N. Abgrall et al.). 

 [arXiv:1112.0150 [hep-ex]], Phys.Rev. C85 (2012) 035210 10.1103/PhysRevC.85.035210. 

 73) A search for single photon events in neutrino interactions.  

By NOMAD Collaboration (C.T. Kullenberg et al.). 

 [arXiv:1111.3713 [hep-ex]], Phys.Lett. B706 (2012) 268-275 10.1016/j.physletb.2011.11.049. 

  74) Measurements of the T2K neutrino beam properties using the INGRID on-axis near detector.  

By K. Abe et al.. 

 [arXiv:1111.3119 [physics.ins-det]], Nucl.Instrum.Meth. A694 (2012) 211-223 10.1016/j.nima.2012.03.023. 

  75) Results from hadroproduction experiments.  

By Boris A. Popov. 

 [arXiv:1106.4380 [hep-ex]]. 

 76) Indication of Electron Neutrino Appearance from an Accelerator-produced Off-axis Muon Neutrino Beam.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1106.2822 [hep-ex]], Phys.Rev.Lett. 107 (2011) 041801 10.1103/PhysRevLett.107.041801. 
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https://doi.org/10.1103/PhysRevC.85.035210
http://inspirehep.net/record/946100
https://doi.org/10.1016/j.physletb.2011.11.049
http://inspirehep.net/record/945863
https://doi.org/10.1016/j.nima.2012.03.023
http://inspirehep.net/record/914525
http://inspirehep.net/record/913765
https://doi.org/10.1103/PhysRevLett.107.041801
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 77) The T2K Experiment.  

By T2K Collaboration (K. Abe et al.). 

 [arXiv:1106.1238 [physics.ins-det]], Nucl.Instrum.Meth. A659 (2011) 106-135 10.1016/j.nima.2011.06.067. 

 78) Measurements of Cross Sections and Charged Pion Spectra in Proton-Carbon Interactions at 31 GeV/c.  

By NA61/SHINE Collaboration (N Abgrall et al.). 

 [arXiv:1102.0983 [hep-ex]], Phys.Rev. C84 (2011) 034604 10.1103/PhysRevC.84.034604. 

 79) Time Projection Chambers for the T2K Near Detectors.  

By T2K ND280 TPC Collaboration (N. Abgrall et al.). 

 [arXiv:1012.0865 [physics.ins-det]], Nucl.Instrum.Meth. A637 (2011) 25-46 10.1016/j.nima.2011.02.036. 

 80) Measurements of Forward Proton Production with Incident Protons and Charged Pions on Nuclear Targets at 

the CERN Proton Synchroton.  

By HARP Collaboration (M. Apollonio et al.). 

 [arXiv:1006.1223 [hep-ex]], Phys.Rev. C82 (2010) 045208 10.1103/PhysRevC.82.045208. 

 81) HARP and NA61 (SHINE) hadron production experiments.  

By HARP and NA61 Collaborations (Boris A. Popov for the collaboration). 

AIP Conf.Proc. 1189 (2009) no.1, 97-104 10.1063/1.3274196. 

 

 

  

http://inspirehep.net/record/912952
https://doi.org/10.1016/j.nima.2011.06.067
http://inspirehep.net/record/886780
https://doi.org/10.1103/PhysRevC.84.034604
http://inspirehep.net/record/879626
https://doi.org/10.1016/j.nima.2011.02.036
http://inspirehep.net/record/857228
http://inspirehep.net/record/857228
https://doi.org/10.1103/PhysRevC.82.045208
http://inspirehep.net/record/841551
https://doi.org/10.1063/1.3274196
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4. Avis motivé de la direction du laboratoire et signature :  

Le projet expérimental Hyper-Kamiokande sera un formidable outil d’exploration et de découverte 

des neutrinos du cosmos grâce à sa grande masse fiducielle et à son excellente sensibilité avec 

une gamme en énergie allant de quelques MeV à plusieurs dizaines de GeV. Il sera ainsi 

extrêmement performant pour la détection des neutrinos des supernovas par effondrement 

gravitationnel, qu’on pourra suivre dans le moindre détail de l’explosion grâce à la détection de 

plusieurs dizaines de milliers d’événements (pour une SN dans notre galaxie). La détection du 

fond diffus de supernovas, des neutrinos solaires et des neutrinos atmosphériques, et la 

recherche de désintégration du proton permettront d’élargir le domaine scientifique couvert par cet 

instrument astrophysique exceptionnel. 

Le groupe Hyper-Kamiokande du laboratoire a une solide expérience dans la détection et l’étude 

des neutrinos notamment grâce à son activité dans le projet T2K au Japon qui a permis des 

avancées importantes dans le domaine. Le groupe et les services techniques du LPNHE 

travaillent à la préparation de l’expérience Hyper-Kamiokande, notamment avec le développement 

de la synchronisation de l’électronique des photomultiplicateurs, ce qui permettra d’optimiser la 

sensibilité du détecteur.   

La thèse proposée combine une activité expérimentale au plus près du dispositif de détection 

avec des développements d’analyse des données sur la base des outils informatiques les plus 

sophistiqués. Cela permettra une formation scientifique solide et complète à l’étudiant. 

Je soutiens fortement ce projet. 

 

Marco Zito 

LPNHE UMR 7585 
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5. Suggestion d’experts extérieurs :  

 

Afin d'accélérer le traitement des dossiers, les proposants peuvent suggérer deux noms (avec 

leurs coordonnées complètes et précises) d'experts localisés en dehors de l'Île-de-France (en 

France ou à l’étranger) et susceptibles de réaliser l'expertise du projet. 

La coordination du DIM se réserve le droit de choisir les experts parmi les propositions qui leur 

sont faites ou d'autres sources. 

 

Coordonnées de l’expert n°1 

Nom - Prénom : Sanchez Federico       

Fonction : Professor 

Organisme : Geneva University 

Adresse : 24, quai Ernest-Ansermet, CH-1211 Genève 4, Switzerland 

Téléphone : +41 223796227        

E-mail : Federico Sanchez Nieto <Federico.SanchezNieto@unige.ch> 

Spécialité : Neutrino physics 

 

Coordonnées de l’expert n°2 

Nom - Prénom : Mezzetto Mauro       

Fonction : Dr 

Organisme : INFN-Padova 

Adresse : Department of Physics and Astronomy of Padova University, Via Francesco Marzolo, 8, 

35131 Padova PD, Italy 

Téléphone : +39 0499677147        

E-mail : mauro.mezzetto@pd.infn.it 

Spécialité : Neutrino physics and astrophysics 

 

 


	Appel à projets DIM ACAV+ – Année 2020
	Allocations Doctorales – Dossier de Candidature

