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1 Introduction

Vietnam school on Neutrino, organized by Rencontres Du Vi-
etnam and Neutrino Group, Institute For Interdisciplinary Re-
search in Science and Education (IFIRSE) and Japanese profes-
sors, was held at the International Center for Interdisciplinary Sci-
ence and Education (ICISE) [1], Quy Nhon, Binh Dinh, VN
from July 8th—20th 2018. Purpose of the school is to train and at-
tract generations of students and young physicists to the neutrino
physics, especially the neutrino experiments. The school is ex-
pected to support the development of neutrino physics in Vietnam.
The school webpage can be found at [2].

Special theme for the school is neutrino, which was proposed by
Pauli in 1930, but has kept physicists astonished since then and
continue to be one of main streams for exploring the physics be-
yond the description of the Standard Model of elementary parti-
cles. In 2017, a group for neutrino physics was newly launched at
the ICISE center under a Memorandum of Understanding [3]
signed by four Japanese professors (Prof. Tsuyoshi Nakaya
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Figure 1: Vietnam School on Neutrino, a group photo.

(Kyoto University), Prof. Yuichi Oyama (IPNS, KEK), Prof. Ma-
koto Miura (ICRR, The University of Tokyo), and Prof. Atsumu
Suzuki (Kobe University)) and the Rencontres du Vietnam, in or-
der to carry out the neutrino research in the international collabo-
rations in Vietnam. For development of the group, one of the most
important things is to locally build human resource and the Vi-
etnam school on Neutrino started for this purpose in 2017. 19 stu-
dents participated in total, including 10 Vietnamese, 6 Japanese, 1

Indian, 1 Singaporean and 1 Indonesian in this year. They were

Figure 2: Training session for software (top) and hardware (bottom).



educated and trained under supervision by 12 lecturers. Five stu-
dents were female. The most of students had already received B.Sc

in Physics. The school principal was Prof. Yuichi Oyama.

2 School program

The program contained a set of introductory lectures cover-
ing backgrounds of the elementary particle physics and the neu-
trino phenomenology. Other lectures introduced neutrino experi-
ments and methods to detect neutrinos. Tools and methods of data
analyses used in the neutrino experiments were also introduced.
Finally, some selective topics were introduced to students by spe-
cial guests from the participants of the international conference
which has being held at the same time as the school. Hardware and
software training sessions were also included for more practical
approach. To encourage the students to learn actively, exercise and
final presentation on given topics were included. For these activi-
ties, the students were divided into four groups for better connec-

tion and exchange.

2.1 Lectures

The school started with an introductory lecture on the neutrino
physics for the first 50 years (1930-1980) given by Prof. Yuichi
Oyama in order to give a broad picture of the history of the neu-
trino physics. An introduction to Standard Model of the elemen-
tary particles, including the zero-mass of neutrino predicted by
this model, was given by Prof. Nguyen Anh Ky (IOP). One of the
main topics of this school, the neutrino oscillation, which indicates
that the neutrinos have mass and mixing as the lab-based evidence
beyond the description of the Standard Model, was delivered by
Prof. Boris Kayser (Fermilab). To be prepared for the lectures of
the neutrino experiments, an introduction to main concepts in the
neutrino experimental physics was delivered by Dr. Son Cao
(IPNS, KEK). Prof. Yuichi Oyama introduced neutrino experi-
ments from Kamioka to T2K, one of the most seamless and suc-
cessful neutrino programs in the world. Prof. Karol Lang (The
University of Texas at Austin) gave a lecture on “Radiation and
Particle Detectors” to help the students understand what happens
with a particle passing through the detector and how we can detect
and identify neutrino events in the detector. Future neutrino exper-
iments including Hyper-Kamiokande, DUNE, JUNO, etc., were
introduced by Prof. Atsumu Suzuki. Selective neutrino topics
were introduced by special guests: “Solar neutrino experiments”
by Dr. Guillaume Pronost (ICRR, The University of Tokyo); “Ul-
tra-high energy neutrinos” by Prof. Phuoc Ha (Towson Univer-
sity); and “Short baseline neutrino experiments” by Prof. Rachel
Carr (MIT).

2.2 Hardware and software training sessions

A hardware training on a concept for neutrino detector was de-
livered by Dr. Nguyen Minh Truong (Da Nang University of Tech-
nology). The setup for the training included plastic scintillators,
wavelength shifting fibers and silicon photodetectors named
Multi-Pixel Photon Counters (MPPCs). For the first section of the
training session, the students learned how to measure MPPC prop-
erties such as breakdown voltage, dark noise, cross talk, etc. For
the second section of training, students were guided to measure
the cosmic muon rate.

We had two software trainings sessions: one with Super-Kami-
okande software for classifying muon-like Cherenkov ring and e-
like ring and one with a neutrino event generator. The former was
supervised by Prof. Makoto Miura. To support the students for this
training, an overview lecture on Super-Kamioka, for its detector
and software, was given. The students connected to a computing
machine of Super-Kamiokande to scan the simulated neutrino
events by eyes and compare them to the truth. The latter part of
the software training session was for a neutrino event generator,
called NEUT, guided by Prof. Nguyen Thi Hong Van (IOP &
IFIRSE). The special and unique role of the neutrino event gener-
ator was introduced and the students accessed to a computing ma-
chine at IOP to generate neutrino events with a given flux and an
interaction model. They practiced an analysis with the MC sample

at the end of the session.

2.3 Exercise and final presentation

Different topics were assigned to four groups at the very begin-
ning of the school. The students worked on these topics during the
school under supervision by the lecturers. On the last day of the
school, all groups presented their results. A special award from
Prof. Takaaki Kajita (ICRR, The University of Tokyo), 2015 No-
bel Laureate in Physics, was given to a student group with the

most outstanding presentation.

Figure 3: Life & culture experience for students.
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2.4 Auditing an international neutrino conference

In the second week of the school, the students were allowed to
audit the International Symposium on Neutrino Frontiers held at
the ICISE center from July 16th—19th 2018. The symposium,
chaired by Prof. Tsuyoshi Nakaya, covered the current landscape
and vision of the future development of the neutrino physics, with
the fundamental impacts in particle physics, astrophysics, cosmol-
ogy and nuclear physics. This was a good chance for the students
to have a broad view on the neutrino physics, exchange ideas and

get advices for their career path.

3 Life experience in Vietham

Vietnam has a long history and unique culture. As
many places in Vietnam, Quy Nhon is in a great pace of
development and modernization. Dynamics, energetics,
and spirit for self-improvement are burning in blood of
the young generation of Vietnam and it is not difficult for
foreign students to realize this. It may be good for stu-
dents from other countries to have experiences in such

environment.

4 Future prospects & Acknowledgement

We plan to continue this school series for the next couple of
years to enhance the contents.

We thank Rencontres Du Vietnam for the foundation. We also
thank KEK, Japan for donating the equipment for the hardware
training session and Japanese neutrino physicists for the continu-

ous supports.
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6 Report from participants #2 (Pintaudi)

On our arrival at the Qui Nhon airport, we were greeted by some
school organizers who took us to a very lively banquet at the Sea-
gull Hotel. This was only the beginning of the Vietnam School on
Neutrino, organized by both Vietnamese and Japanese professors
at the ICISE center [1] with the aim of fostering the growth and
development of the Vietnamese neutrino physics community.

The main purpose of the school was to gather some of the Viet-
namese students who were most keen on physics and introduce
them to the new and fascinating world of neutrino physics. With
this goal six graduate school students coming from Japanese uni-
versities whose research subject lies within the boundaries of neu-
trino physics were selected to participate in the school (I count
myself in that number even if [ have Italian citizenship): the Japa-
nese professors and the Japanese students would then help the Vi-
etnamese students understand the basics of neutrino physics and
make them “breathe” in the atmosphere of Japanese neutrino
physics community.

This school was also very useful and stimulating even for us, the
students from Japan. We learned a lot about many theoretical and
experimental topics, ranging from the history of neutrino experi-
ments to the future outlooks of the neutrino physics. I really
acknowledge the efforts by the lecturers to make the lessons ac-
cessible to students from various levels and backgrounds. Actually,
we were a very heterogeneous group with students from under-
graduates to Ph.D. students like me, however the lecturers man-
aged to teach every one of us something and, at least, arouse the
interest towards the fascinating world of the neutrino physics.

The lecturers from all around the world were scientists at the top
of their fields. The content of the lectures was never boring and
full of interesting details. If there are any young Japanese students
reading this article and considering going to VSoN next year, |
really advise them to take a look at the web page of the school [2]
where all the slides are available. While I feel the urge to warn the
future students (both Japanese and Vietnamese) that the School
purpose is not to teach the whole neutrino physics in two weeks
(this would be impossible considering that many students had
never even taken a proper course in Quantum Field Theory), but
just give a glimpse of that world and say “This kind of interesting
stuff exists. Consider going to graduate school or become a re-
searcher if you want to know more!”

As a closing remark, I really would like to express my apprecia-
tion and gratitude to the Vietnamese students, organizers and
ICISE staft. They welcomed us really warm-heartedly and treated
us like kings. Especially the food (including the fruits) were mind-
blowing tasty and delicious. I am looking forward to the next time

that I can visit this marvelous country.
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