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Research at IFIRSE G\ icise

» Simons Astrophysics group (SAGI)
» Environment group

» Neutrino physics group

Neutrino lab Group meeting room



Research at IFIRSE G\ icise
s*Hardware work at IFIRSE:
* MPPC and some equipments at the neutrino lab.
e Data readout and analysis
* Develop the light cone for SiPM photosensor

Waveform measured at 5V Pulse Generator
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Research at IFIRSE
+*Hardware work at J-PARC:

 Take beamshift at J-PARC.
e Beamloss monitor during beamline operation.

* Investigate beamline profile by beam inducing
fluorescence (BIF).

4 - < i; £E .
VN neutrino group at J-PARC

Vertical
profile

.....................................

25000
- Fit width = 7.44

20000

15000—

Z Position (mm)

10000— -

50001

Bl Lo gl b aa Lo o aaalaaaalaaaaled
—~40 -30 -20 10 0 10 20 30 40 40 -30 -20 -10 0 10 20 30 40
X Position (mm) X Position (mm)

Beam profile from BIF

Work in the tunnel, J-PARC




Research at IFIRSE 6N icise

s»* Software work : ROOT, GLoBES, GEANT4, NEUT,...

** Neutrino phenomenology: CPviolation, Mass hierarchy, CPTviolation, 6,3 octant,

m,, spectrum
v Master thesis:

Resolving the octant of leptonic mixing angle 653
with Hyper-K experiment and the impact to the

VA % to exclude 0,, wrong octant

CP violation measurement.
v" PhD thesis:

Neutrino mass spectrum:

hints from neutrino oscillation, cosmology, betadecay -
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Research at IFIRSE \5)
» Software work : ROOT, GLoBES ~
s*Some topics: CPviolation, Mass hierarchy, CPTviolation, 8,3 octant, m, spectrum

Neutrinomassspectrum with the present

neutrinodata VCTP47
P. T._Qm'(:n"". S. Cao! T. Hong Van®, T. V. Ngo!

Unstitute For Interdisciplinary Research in Science and Education, Quy Nhon

University of Science and Technology, Hanoi, Vietnam, *Institute of Ph

Characterizing the octant resolving of mixing angle [Neutrinos MMM [Mass hierarchy

s & R = 3 G - g « Neutrinos (v, v,, v;) are clementary parti- | | o Figure 1 describes distributions of the clements’ amplitude of the Majorana neutrino mass matrix
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« Neutrino oscillation discovered by Super- | | calculated for two case of the neutrino MO.

Hyper-Kamiokande experiment CP violation measurement enies e ey Mo D
tory 2001, and others resulted in the existence
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Hanoi, Vietnam;
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dard Model description.
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Ibaraki, Japan; 'Institute of Physics (IOP), VAST, Hanoi, Vietnam: ‘Tezpur University, Assam, India; X G o From the eventrate spectrum of T2K for FHC mode [3]. we calculate .
o Discovery of neutrino oscillation (Super-Kamiokande 1998, Sudbury Neu- Vo> and 1, — v, probabilities and get ORg,, considering at 3 energy - - . — b
Neutrino & Neutrino Oscillation Results b mix” This slinomencn 5 Heyand dcsition of th Standard Meilil o e R 20— OBI2L - Ui Figure 1
leptons mix. This phenomenon is beyond description of the Standard Model T2K real data. At the bost-fit value sin?fy, = 0.512 - 0.0435. we get % 5
Neittotans o disidary ot st B e e G s oW s bl b S ol s e e iV s eNeutrino oscillation is & quantum mechanic phenomenon where one v, e
R R e A TS R i e S R B A T e e A R type of neutrino fiavor can invert into othens when traveling. Probability i e mass spectrum is based on sources: 0410 £0.170 0.L41 £ 0011 (185 4 0038
interact only via the weak force; come into three flavors. That neutrinos normal hierarchy (NH) and inverted hierarchy (IH). We use both v, — B e B S T B e depends on three mixing 1. Cosmology Plank + BAO, 2018 MU = 014 L0011 0908 £0.0M 04N L0137 | Vit y
have mass is the anly palpable evidence beyond the Standard Model ve appearance and v, — v, disappearance samples in this simulation. The angles (6, 2); 00 CP-viclaking Flsss 2o b mass square sptiiiss 5 282 O.185 4 0.088 0494 £ 0.137 1 ;
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one CP-violating phase dcp, two mass square s e 2 where £y ~ sin® fcassio ~ 0.05
= it indicates some unknown s - - 22
()= Uabies < 0.8V (st 0% O.L.) o For both cases of the neutrino MO, the matrix elements are in O(1). No hierarchy pattern is found

v. E,. propagation distance L, and matter density which neutrino
in neutrino compared to quarks Y. 1y, Vi type in which hierarchy pattern is clear [3].

passed through. p: . ) s exactly equal to 7/4, or in the lower Figure 3:Left is spectrum of T2K data [3] and right is ORa,, with T2K real data. 3 Noutrino lese douhle bete|(Afias decar)
P = f (002,013,003 6cp: Amiy, Amiy - E,, L. p) 2 /4. The future experiments like 2. Impacts of 4, octant resolving to CP violation measurement LamLAND-Zen, 2016:
Hyper-K. DU e this ambisuity
& R . The statistical significant of CPV' measurcment (SScpy) depends on the 4 :
The p — 7 symmetry & 655 mixing angle ; octant resolving in Hy I’l‘l‘-f\?\"llUk“»lld(‘r ratio of Rep and the statistic uncert (v — v.) (Figure. 4) mig = Z”r-"'m O I e B | Rk G piachind cospiolity s =, mus < 0,060V [4], (,,,_,) < 0.04eV [5] and Normal MO
i " i Hyper-Kamiokande (Hyper-K) [1], effectively 8 times larger than Super-K 7 Pw = v) — P = v Rep » assumed, we provide the patterns of the neutrino mass matrix elements for two extreme cases in
If 6, is maximal (0 = 7/1) it indicates some unknown i — 7 221 and P P ) TP o) T Theaey o In this work, we explore neutrino mass spec- | | Fig. 2 with 6cp = 0 (left) and 3¢p = —/2 (right). The sensitivity of 02 to nentrino mass spectrum
trum using data from the above sources. is shown in Fig.3 for non-maximal 3 # 7/4 (left) and 0z = 7/1 (right).

exchange symmetry since the mass matrix can he rewritten as

Revisit the octant ambiguity and resolvability of the leptonic mixing angle 0,
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Daily life in Quy Nhon G\ icise

» Interfere between mountain and
sea: go swimming, hiking,
fishing,....

» Friendly and kindly local people

» Free fresh air

» Fresh and cheap sea foods
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Some words to say about life of PhDstudent at IHRSE??77?

® COmfortable

O Peaceful

—

i Scientific

An ideal place for living and doing research



Ifyouwant to enjoy neulnno physics, beach lifein ICISE, sashimi in Japan.
Comewith us, your dreams become true.
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Thank you for your attention

Welcome to Quy Nhon



