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Thanks Prof. Ite A. Yu for giving me this opportunity to study
abroad in Technical University of Darmstadt. | am very glad
can do the experiment in Prof. Thoms Halfmann’ s lab
(Nonlinear Optics and Quantum Optics) and happy to work
with Dr. Thorsten Peter and Alexander Bruns. We make a
significant progress in the research of " Biphoton
generation in Biphoton generation via four-wave-mixing
process from cold atomic system in a hollow-core fiber

(HCPCR)" .

- BHEEAIRS N
In their lab, they have demonstrated a high optical depth
beyond 1000 with a cold atomic ensemble in HCPCF [1]. We
aim to do the biphoton generation via four-wave-mixing
process in the HCPCF system.

= BESMRIEZEEEE (RA)

For the first two months, | start familiar with the system and
Thorsten Peter to do the time-of-flight
measurement [2]. For the remaining eight months, | set up

assist Dr.

the optics for four mixing process and do the biphoton
measurement with Alex. | am very glad to have such
awesome experience of researching with them.

During the research in this year, we have successfully
measured the biphoton signal which has the signal-
background ratio is around 10. This is the first biphoton
source based on cold atomic ensemble in HCPCF system. So,
we will write a paper about it after optimizing some technical
issue by my co-worker and | will be a co-author in this paper.

- BISMREZ4EREE (R)
| have joined the German course for A2 and get the

BitER LTERSE BRYIER FRMCE/EFNEERE

certification.

A HEZERYRE

1. Assistance time-of -flight measurement.

2. Successfully measuring the biphoton signal in HCPCF
system.

3. Learned cooperation with the people from different
country.

4. learned various way of thinking, and developed
organizational skills from different culture.

N~ RAREES

Thanks NTHU provide this scholarship so that | can focus on
research work. Although this is diffcult timing | still very
happy for this exchange experience.

t--BhR
The followings are the pictures of the campus and the lab.

References:

[1] F. Blatt, T. Halfmann, and T. Peters , One-dimensional ultracold medium of
extreme optical depth, Opt. Lett. 39, 446 (2014)

[2] Thorsten Peters, Leonid P. Yatsenko, and Thomas Halfmann, Loading and
spatially resolved characterization of a cold atomic ensemble inside a hollow-
core fiber, Phys. Rev. A 103, 063302 (2021)
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I. Motivation and Activities
| visited Prof. Schwartz from the Graduate School of Business
Administration at Bar-llan University in Ramat Gan, Israel
from October 5th to Nov. 20th, 2021. Specifically, my
objective was advancing a project between Taiwan and Israel
regarding mHealth applications as treatment for patients
with diabetes. Although, the project was simultaneously
initiated by Prof. Ray from the Taiwan side and Prof. Schwartz
from the lIsrael side, it now comprises a big group of
researchers from both countries. The project proposes to
guide our understanding of the use of mHealth applications
as part of medical treatments in patients with chronic
diseases. Specifically, the team is engaging in a binational
effort to implement interventions in hospitals that will
diabetes health
Additionally, it will likely guide doctors’

improve patients’ management.
prescription and
prognosis of this same chronic condition.

My initial role in this enterprise is to design a qualitative
interview. This instrument will guide us to gain a first general
understanding of the potential barriers and motivations of
patients to adopt treatment mHealth applications and
accept them as part of their treatment. In this direction and
during my research exchange visit, | have been closely
working with Prof. Schwartz in some ideas to develop our
interview instrument. Specifically, we had weekly meetings
to discuss different papers and perspectives to address the
challenges of performing a qualitative study in our context.
Also, we visited Profs. Spitzer and Khalemsky at the Medicine
School of Bar-llan University in Safed, a city in the northern
part of Israel, regarding the project. It was fantastic to get to
know the Israel team in person, which, by the way, Prof. Ray
also joined via Skype!!! The meeting took about 3 hours and

we agreed about the next steps to initiate the project. | am

T —— -m—
el
e

O

now proud to see the team coordinating plans for future
encounters.

| also presented my doctoral dissertation, a work that was
awarded the 2020 CTM Doctoral Students Research Award
by the College of Technology Management of National Tsing
Hua University. | was fortunate to see a full room of selected
academics and doctoral students during my presentation at
the School of Business Administration. Moreover, | got
inspired by their collective participation and their insightful
comments on the future directions for this research.
Specifically, | heard with much enthusiasm Prof. Gelbard' s
appreciation regarding the compassionate nature of the
study: A point | did not explicitly make at the time of
exposition but that represents the spirit of this research.
Additionally, | have been part of the Data Science Institute
conference (DSI) at Bar-llan University where several
domain-experts, from biology to business, meet annually to
discuss data analytics solutions suited to their own domain
challenges. Amon others, | met Ayelet Sapir, a doctoral
student who kindly showed me the Smart City Complex at
Bar-llan University. | got to see not only the prototypes of
many different working projects but the amazing network of
stakeholders that proactively engage in conversations to
advance this domain knowledge.

Il. Reflections

My research exchange visit to Israel can be roughly, but

unfairly, summarized in three insightful points:

1. First, | got a taste about the nature of qualitative
research and how it is done. | explored studies and
techniques for discovering underlying concepts in the
mHealth context. In contrast to my line of research that
involves mostly theorization and empirical testing, this



experience showed me a new perspective of research.

2. Second, seeing many researchers working together
made me understand that these interactions require
more than research skills and are far beyond focusing on
micromanagement. My take away is that the heart of
scientific collaboration at scale requires strong
leadership skills.

3. Finally, as this is my first time to participate in a large
practice-oriented project, | was reminded toalways be
open to new perspectives. It often brings surprises!

Finally, I couldn” t be more thankful to Prof. Schwartz and
his wife, Prof. Yitzhack, for their continuous attempt to grab
every single academic and leisure opportunity to make my
stay a productive and rewarding

experience.

II. Pictures

e

With Ayelet Sapir, doctoral student at the Smart City Complex at Bar-llan

University

IV. Private Note of

Expenses
The other information
Feedback from the host institution
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Miss Yu-Pei Liang shows great motivation and a positive
personality during her visit to Purdue University. Miss Yu-Pei
Liang also co-works with the Ph.D. student for a joint project
on low-power neural network inference on embedded
devices. We warmly welcome Miss Yu-Pei Liang to visit
Purdue University again in the future for tighter cooperation.
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Ruhr-University Bochum (RUB) is one of the youngest school
in Germany and also is one of the ten largest universities in
Germany. It is outside of the Bochum city located in
Querenburg. One can take public transportation (U35, road
tram) to campus from Bochum central station. Or, it is also a
good way to go to RUB from Bochum city by walk. It is not
so far and only 1.5 hours by my own feet.

| choose RUB as the place for visiting Due to some reasons:
(1) Prof. Clara Saraceno is one of the best researcher in laser
engineering field. Her work for thin-disk oscillator is still the
highest pulse energy record in the world. (2) RUB is well
known for THz generation and applications. It is a good
place for me to learn. (3) To execute an experiment which
takes both advantages of our unique pulse compression
techniques in NTHU and the high power laser in RUB. Prof.
Clara Saraceno’ s labin RUB is well-known in laser oscillator
to produce high power ultrafast laser pulse by the
mechanism of solid-state soliton mode-locking. Our group
in NTHU is good at ultrafast pulse compression and
characterization. By combining two advantages of our work,
we can expect a world record high peak power laser system
lab in RUB is
located in ID building (Fig.1), which is mainly for engineering

with MHz repetition rate. Prof. Saraceno’ s

purpose.

Fig.1. our host lab is located in
ID building.
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Fig.2. U35 tram station of RUB.

Fig.3. Chinese garden is named “Qian Yuan”

RUB has students larger than 40000 people. It has 4 series of
main research buildings: (1) IA, IB, IC, and ID are for
engineering purpose. (2) NA, NB, NC, and ND are for science
purpose. (3) GA, GB, GC, and GD are for humanity research.
(4) MA is for medicine research. Apart from those, RUB has a
big lecture hall which is named Audimax, a student affair
office named SSC building, two dining center (Q-west,
Mensa), a library, and a large botany garden. First time in
RUB, one can get all the information of campus buildings by
an information booth (Fig.2; videol). On the board, school
events and some outdoor activities are announced on. It is
also a place for students meet in RUB.

A botany garden is located just at back of our research
building. The botany garden is one of the most famous spot
in Bochum city. In the garden, there is a Chinese architecture
in the area of 1,000 square meter (almost 1/10 area of botany
garden). The name of this Chinese gardenis “Qian Yuan”
which comes to the famous poetry “FiRB"
"FRErILER.”  Itis donated to the RUB in 1990 by
the partner university, the Tongji University in Shanghai. The

in Chinese

dynasty

Audimax building is located in the center of the campus
(Fig.4; video2). It is used as a big lecture hall for graduation
ceremony, Nobel Prize lecture, TED lecture, and so on. It can
accommodate 1750 people. With its shell-shaped roof, it
was designed like the other buildings on the campus in
concrete.



Fig.4. Audimax building is for lecture hall purpose.
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| have carried out some experiments in RUB. My thesis
advisor, Prof. Shang-Da Yang and a master student, An-Yuan
Liang are also join the experiments in RUB. The first
experiment is pulse compression by multiple-plate
continuum which is invented by our group member. The
work is concerning to exploit a hybrid nonlinear compressor

to shorten pulse duration of a thin-disk oscillator (Fig.5). The

FERD S& 2R AR R

Fig. 5. Experimental setup and
results of my work in RUB.

Fig. 6. Real setup for multiple plates.

in collaboration even.

During my visiting in Germany, | have also participated a
conference (CLEO-EU 2019) held at Munchen (Germany) on
the last week on June (5 days) (Fig.7). Originally, | was
planning to proceed from Taiwan at 2019.06.20. However, |
have arrived at Germany much earlier since 2019.02.28 due
to a collaborate experiment of National Tsing-Hua University
and Ruhr-University Bochum. We have a plan to compress
ultrafast laser pulses from hundreds of femtosecond to tens

of femtosecond to achieve highest laser peak in the world.
And actually we have done this work on 2019.04.02 and then,
we additionally submit our work as a CLEO-EU post-deadline

paper.

Fig. 7. Photo is taken before the International Congress Center (ICM).

Conference on lasers CLEO and Electro Optics-Europe
(CLEO-EU) is one of the most important conference of optics
and ultrafast field. More than 500 oral presentations, 200
1000 exhibition booths, and
thousands of participants are all join this largest laser

poster presentations,
conference in Europe. | have given two presentations in
CLEO-EU: (1) A poster presentation (CG-P.3) at 2019.06.25, 1
pm, with the title of “ Multiple plate continuum and
dispersion compensation driven by optical parametric chirp
pulse amplifier at 1.55 m. " (2) A post-deadline
presentation (PD-1.1) at 2019.06.26, 7 pm, with the title of

"27-fs, 166-MW pulses at 98 W average power from highly
efficient thin-disk oscillator driven nonlinear compressor” |
would write down what | have presented at CLEO-EU in the
first chapter. As to the second chapter, | will write down what
| have seen and thought during this conference. The third
chapter | will write down what | have seen in CLEO-EU
exhibition (the biggest laser and optical components
exhibition in Europe).
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Fig. 8. Experimental setup and results of my poster presentation at CLEO-EU.

For my poster presentation, | have presented my work
concerning an ultrafast nonlinear compression used in pulse
laser with 1550 nm central wavelength (Fig.8) . The work
contains two parts. The first part is a home-built optical

To the best of our knowledge, it is the first time that 1550 nm
MPC pulse is compressed close to its transform limit. Such
intense light source paves the way to generation of soft x-
ray laser at water window for label-free bio-imaging.

The other one is my post-deadline oral presentation. My
presentation is concerning my work in Ruhr-university

Bochum. We exploit a hybrid nonlinear compressor to

throughput. The retrieved pulse width is 27 fs, and 166 MW
peak power. To the best of our knowledge, this is the highest
peak power demonstrated from a MHz-repetition rate
amplifier-free source. Additionally, this is the first time that
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the multiple-plate technique has been applied to a 100 W-
class MHz source with sub-10  J input pulse energy.

Both of my presentations are received many questions and
discussions. It is a good chance for me to share my working
to others and also take comments from the elites all over the
world of ultrafast research field. | would like to thank the
members who had contributed to these works. And | would
like to thank ministry of science and Technology (MOST) to
approve my application to sponsoring my registration fee of
CLEO-EU 2019 conference. | have taken pictures of my
poster and the notification of my post-deadline talks at

CLEO-EU.

m - ESMFHEZ4EZEE (RI)

As to my outdoor activity and extracurricular, RUB provides
many activities for students. | have joined some events in
RUB and some are international activities in Germany.

The first one, | have joined on 2019.06.06. Director Fu came
"HENEE
discussion of Q&A for audiences (Fig.9; video3). This

AN =1

to RUB with her movie 5#" and asmall

documentary film reveals the history of " Sun flower
movement in Taiwan." This is my first time to know different
viewpoints from people in Germany, Hong-Kong, and China.

Their comments are quite make me impressed.

The second one is to join 5 km running held close to RUB.
This event takes place on 2019.07.04 the 11th edition of the
AOK company run Bochum. The total 5 km long route along
the Kemnader Lake. There is be an after-run-party for all

runners providing waters, beers, and alcohol-free drinks.

ree 8

B i

e ’ ‘

Fig.9. Movie exhibition, “EMHEE  EEE."

AOK 5km running in Bochum.

The third one is to join a procession in Koln named
"Cologne Pride” (Fig.10; Fig.11). The topic is pursuing
gender equality in the world. This event has attracted 1.2
million visitors on Sunday according to organizers. More
than 200 groups are joined in the procession. This is a special
experience for me to join this activity in Cologne.

Fig.10. Activities in Cologne Pride.
Fig.11. People gathered before K&Iner Dom.
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1. Journal papers: 1
(a) Results about Multiple-plate Continuum to compress
pulses from 534 fs to 27 fs is in the peer review of optics
letters.

2. Conference papers: 3
(a) Results about Multiple-plate Continuum to compress
pulses from 534 fs to 27 fs is accepted by CLEO 2019 as a
post-deadline paper.
(b) Results about Multiple-plate Continuum to compress
pulses from 534 fs to 27 fs is accepted by CLEO-EU 2019
as a post-deadline paper.
(c) Results of pulse compression and its spatial beam
quality accepted by Advanced Solid State Lasers
Conference 2019.

3. Long-term collaboration during our lab in NTHU (Taiwan)

and Prof. Saraceno’ s group inRUB (Germany)
We are still in progress for some research topics
concerning laser, pulse compression, and pulse
characterization. Hope there will be more chances for
paper publication.

N RERES

During the 5 months visiting at RUB, | have realized the most
recent laser technologies in Germany. The details and know-
hows are the most important things that cannot read in
journal papers. Apart from research related topics, outdoor
activities make me know more about the history, and art in
Germany. One of the most impressed thing is that | have
been to Anne’ s House in Amsterdam. This house is a
symbol of history concerning to people living in the era of
Nazi which reminds us not forget the history.

At the end, | would like to thank Office of Global Affairs
(NTHU) for providing me a funding to stay in Germany.
Without your help, | cannot finish my visit to the end of July.
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Topic: Comments n visit of Chia-Lun Tsal

08072019

Dear office of Global Affairs,

My name Is Prof. Clara Saraceno, and | have had the pleasure of hosting the wisit of Prof. Shang-Da
Yang and his students (Chia-Lun Tsai, and An-Yuan Liang] from National Tsing-Hua University in my
laboratories at the Ruhr University in Bochum, Germany. It is my pleasure to give comments on Chia.
Lun's work in my lab. Chiadun works on ultrafast pulse compression by using multiple-plate
continuum generation. The work combines our techniques {thin-disk laser and multi-pass cell) and
their methods (multiple-plate continuum) to achieved highest laser pesk power records. The work he
has performed during the few months they were here was impressive and very successful: they
managed to generate 27 fs pulse duration, 166 MW/ peak pawer from a MHz repetition rate system.
From these results, we had 2 post-deadkne papers accepted at major International conferences
(CLED-US 2019, CLEQ-EU 2019), and 1 journal paper has been accepted and i currently in production
review (optics letters)

During their time here, Chis-lun snd An-Yusn have abo learned about multi-pass cell
compression, which was done In our lab, Uopn their return, they are planning to build a milli-joule
level multi-pass cell compressor in their lab in Taiwan. In summary, their visit to Germany has been
vary fruitful for both parties, and | belleve their visit will be a good start for continuing collabaration
between our two labs, and these collaborations will produce many more results in the future,

With best regards,

Prof. Dr. Clara Saraceno
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Institute for Cosmic Ray Research
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To whom it may concem,

This summer, Mr. Yi-Lun Chung has stayed Kamioka observatory for two months and did a
study on the possible use of artificial newral network to improve the neutrine flaver
wdentifications. This study s expected to be used to identify the mass hicrarchy of newtrines,
which is ane of the mystenies of neutrinos.

Since the discovery of the existence of non-zero neutring mass in 1998, experiments including
Super-Kamiokande revealed various properties of neutrine. However, not all the properties
were understood. One of the remaiming mysteries is the mass hierarchy. The neutrines are
known to have three mass cigenstates and the relation of the mass states 1 and 2 are identified
from the solar neutring studies. However, it has not been identified whether the mass state 3 15
heavier or highter than mass states 1 and 2. These two cases, so-called normal hierarchy and
mverted hicrarchy, are expected to be identificd using the Atmeospheric
neutrines are produced by the primary cosmic rays hitting nucleus in the atmosphere. 1f the
muon neutrmos and anti-muon newtrines travel through the earth, some of them oscillates into
electron neutrines or anti-clectron neutrines. The probabilities of muon neutrino and anti-
neutring oscillate mto electron newtring and anti-neutrinos have dependence on the mass
hicrarchy. Therefore, we can solve the mass hicrarchy problem by separating electron neutnno
and anti-neutrine samples. Unfortunately, the existing and the future large Water Cherenkov
detectors are not magnetized and thus, we can use the sign of the charge to differentiate neutrinos
from anti-neutrinos. Therefore, it is necessary to use the differences of the observed particles,
which are caused by the differences of neutrino and anti-neutrino interactions.

In the past analyses of Super-Kamiokande, step-by-step parameter cut based selections have
been used but this kind of selections are known to have deficiencies. It is well known that
artificial neural net could improve the situation.

While Chung-san was staying in Kamioka_ he studied the physics of neutrinos and what kind
of observables are expected using the simulation data of the Water-Cherenkov detector at first.
At the same time, he studied the past articles on the study of neutrino mass hierarchy, which
used the cut-based analysis. Then, he introduced the artificial neural network to identify the
event categories, like electron neutrine sample, clectron anti-neutring samples, Muon neutTmo
and anti-newtrine sample, and neural current sample. He was succeeded in improving the
cfficiencies and puritics of the samples. Then, he tned to further separate tau neutrino sample.
Because the tau leptons, which were produced by the tau neutrinos, decay into electrons and
muons instantly. Therefore, they are easily mis-identified as electron or muon neutrines. He has
added new parameters for the tau lepton id on and ded In 2 tau sample
from the existing ones.

(&H)
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| have been thoroughly impressed by Hsiu's potential and
existing knowledge. She has really enriched our King's
environment and engaged actively in the research and
teaching of digital humanities. | enjoyed her contribution and
look forward to seeing more of her future career.
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UNIVERSITY OF TORONTO
SCHOOL OF CONTINUING STUDIES

Student Grade Report ~ Decembe23003

Szu Chien Tsuo
TF, No. 281, Xiyuan Rd, Xidian District
New Taipai City Taiwan (ROC)

Student Number:  X368412

Course Number: 3276-008

Course Title: Mindful Approaches to Well-Being for Helping Professionals
Course Duration: 02/Mow/2018 - 03/Nov/2018

Hours: 14.00

Grade: Complete

Grade Scales

80% - o cellent
T0% - T9% Gaad

B

T BO% - 69% Adequate
12 0% - D97 Margnar
F CEsE AN 50% | Inadequat

T order [0 salisty d School of Continuing SIuaies

certificate requirement you must receive at least a

passing grade in that course. Refer fo your course
outline for the minimum passing grade.
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