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—. A Research

O 3% % T4 Featured Science:

TR, =BKFPEGH R A LR AK, Z) 53342 Fo 3 58 A A2 AR K A 204 12 49
AR L EANASHE., BEEANREGER LR =B HhE, BFRESTEHHEANET MM
BEH, AATERLEAANLAFAERN N KFERREN>T =4,

Recently, a team consisting of associate Profs. Binggiu Chen, Guangxing Li, and Prof. Xiaowei Liu
from the South-Western Institute for Astronomy Research (SWIFAR) at Yunnan University has searched
for molecular clouds in the Galactic plane and determined their accurate distances using the world’s first
high-precision three-dimensional distribution of the interstellar dust grains covering the entire Galactic
plane constructed by the team, and released a large catalogue of molecular clouds in the Galactic plane
with accurate distance measurements.

BTREFRY)TANRIZAEETIRE., AEWEXDTE=F . 2 TEWEEZRSALTA,
Bl 5V EWELEN TI—ANELSTFTARLEBE, »FTE=BERAHF 10-30 F R (X
T 263 - KT 243#FKE) , BAXNDH 100 L5, A=A 107 KMhs, 2255 ERE
Fo RAZKRABK TN T =, CNABEH RO FHRLHT =LA LB 2
A EAAL, BTRTZGRBEN RN L HEENIAEZLA EE6E L,

Most molecular gas in our Galaxy exists in molecular clouds where stars form. The formation of
molecular clouds and the birth of stars are key processes in the life cycle of galaxies. The study of
molecular clouds is thus of pivotal importance. For that purpose, accurate distance determinations are
essential to estimate the basic physical properties of the clouds, including sizes and masses.
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However, building a large sample of molecular clouds with accurate distance determinations is a
daunting task. Kinematic distances estimated from light-of-sight velocities suffer from large uncertainties
due to the uncertainties in the Galactic rotation curve and the effects of the peculiar velocities and the
noncircular motions of the clouds, on top of the well-known near/far-side ambiguity. Most molecular
clouds reside in the Galactic disk. Hitherto only a few local well-studied molecular clouds at low Galactic
latitudes have accurate distance estimates. In the current study, 567 molecular clouds in the Galactic
plane have been identified and isolated by applying a technique of hierarchical clustering analysis to the
3-dimensional colour excess distribution produced by the dust grains in the Galactic disk, previously
constructed by the team (http://www.swifar.ynu.edu.cn/info/1111/1931.htm). Accurate estimates of their
distance estimates are then obtained with a dust model fitting algorithm. Typical uncertainties of the
resultant distances are 2 - 5 per cent. The resulted catalogue of molecular clouds is the first one with
accurate distance estimates for a large number of molecular clouds in the Galactic plane. Based on the
catalogue, a possible spur connecting the Local and the Sagittarius Arms in the fourth quadrant of the
Galactic disk has also been identified. The paper has recently been published in the Monthly Notices of
the Royal Astronomical Society (article link:  https://academic.oup.com/mnras/article/
493/1/351/5716681).

g X4+ Grant Application:

FEAF, TEGHRIFALTFERARAFEALRIAL E,
In the past two years, SWIFAR has achieved outstanding performance in national grant applications.
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In 2018 and 2019, SWIFAR applied for and was awarded a total of 8 grants by the National Natural
Science Foundation of China (NSFC), including 2 of Key Program, 2 of General Program, 3 of Young
Scientists Fund, and 1 of International (Regional) Cooperation and Exchange Program. A sub-project
was also awarded by the National Key Research and Development Program. In addition, 2 grants of
General Program were awarded by the National Postdoctoral Foundation.

2020 5, HRpFEPir 6 MEAKARASEAS, OERFFFALELSL 17, @LAHE 2
M, FFEAREE 2T, SEFFEEEALLL LA,

In 2020, SWIFAR shall submit 6 NSFC grant applications, including 1 of Outstanding Young
Scientists Fund, 2 of General Program, 2 of Young Scientists Fund and 1 of International Young
Scientists Research Fund.
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B 2.1: ZAFHFFRR AR KFRIHEEIRSE Research Professor Xiangcun Meng giving a colloquium

G FKXIK% Colloquia:
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Time: January 8, 2020, Speaker: Xiangcun Meng (YNAO)

Title: High-velocity feature as the indicator of stellar population of Type la supernovae

Venue: Room 2111, YNU Astronomy Building

Abstract: Although Type Ia supernovae (SNe Ia) are very useful in many astrophysical fields, their exact
nature is still unclear, e.g., the progenitor and explosion models. The high-velocity features (HVFs) in
the optical spectra of SNe Ia could provide some meaningful information to constrain the nature of SNe
Ia. Here, I show strong evidence that the SNe Ia with a strong Ca II infrared triple (Ca II IR3) HVF
around maximum brightness are associated with a relatively younger population than those with a weak
Ca IT IR3 HVF. I also find that the strength of the Ca Il IR3 HVF is linearly dependent on the difference
of the absorption-weighted velocities between the Ca II IR3 and Si II 635.5 nm absorption lines. I will
discuss the origin of the HVFs and the constraints from our discoveries on the progenitor model of SNe
Ia.



A : 2020 43 A 26 B, HREA: TER (FEAFIE G AL AT

REMER: FHFIERHGIUTN=E

R E . Zoom ALINIRE

REHE: U8 GRAVITY/VLTI @3 FHEAT &= MR GUN, XEHFRMNA A LEIAN
F U IR O IUATNE o RIRE P AT 042 A A R oq it Fe F 25 LR & % — AN £ 24K 3C273
B9SEH, ARKTA S E A £,

Time: March 26, 2020,  Speaker: Jianmin Wang (IHEP)

Title: Geometric measurement of cosmological distance

Venue: Video Presentation via Zoom

Abstract: Recently, the GRAVITY/VLTI manages to achieve high spatial resolution observations through
interferometry. It allows us to measure the cosmological distance using the geometric method. In this
talk, I will show the details of interferometry measurement, and how we measure the distance of first-
discovered QSO 3C273 using reverberation mapping, and the estimate of Hubble constant.

O #%&i+#4 Lunch talks:
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Time: January 15, 2020
Speaker: Nan Li (NAOC)
Venue: Room 2111, YNU
Astronomy Building

Title: Strong Gravitational
Lensing in the Big Data Era
Abstract: Gravitational
lensing has become one of
the most powerful tools
available for investigating
the "dark side" of the
Universe. Cosmological
strong gravitational
lensing, in particular,
probes the properties of the dense cores of dark matter halos and offers the opportunity to study
the distant Universe at flux levels and spatial resolutions otherwise unavailable. Moreover, with
the capabilities of next-generation telescopes, first with LSST, and then Euclid and WFIRST,

B 22: FHEEZH KT RIBRMEFLTE2ME
Dr. Nan Li giving a lunch talk
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astrophysics and cosmology are stepping into the big data era, i.e., tens of billions of objects will
be observed. Hence, searching and modeling strong lenses in such enormous datasets require
automated approaches. For this purpose, we build programs with machine learning algorithms. In
this presentation, I will first describe the construction of pipelines for automated lens-finding and
-modeling adopting traditional machine learning and deep learning, then present the performance
of the pipelines on simulated data created by a lensing simulation program named PICS.
Furthermore, beyond machine learning, I will also introduce some attempts to analyse strong
lenses in the manner of citizen science, which is an alternative way of machine learning for
solving the big data problems in astrophysics and cosmology.
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Time: March 23, 2020,  Speaker: Liangduan Liu (BNU)

Venue: Video Presentation via Zoom

Title: The Physics of Superluminous Supernovae and Fast Optical Transients

Abstract: The rapid development of several wide-field optical surveys is revolutionizing the field
of time-domain transient astrophysics. The past ten years have opened up a new parameter space
in time-domain astronomy with the discovery of transients defying our understanding of how stars
explode. These extremes of the transient paradigm represent the brightest — called superluminous
supernovae, and the fastest — known as fast optical transients, of the transient zoo. The physical
origins of the extreme luminosity emitted by SLSNe are a hot topic in astrophysics research. In this
talk, I will introduce multiple models for what conditions may produce an SLSN, including core
collapse in particularly massive stars, millisecond magnetars, interaction with circumstellar
material (CSM model). In addition, I will introduce a general theory of homologous explosions
with constant opacity, paying special attention to the evolution of the photospheric radius. We find
that regardless of the density distribution profile, the photosphere always increases early on and
decreases at late times. This general behavior can be used to quickly diagnose whether the source
originates from a supernova-like explosion.
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Time: March 30, 2020, Speaker: Tuan Yi (XMU)

Venue: Video Presentation via Zoom

Title: Dancing Party of Binaries: A Story of Stars and Their Dark Companions

Abstract: Compact objects (BH/NS/WD) are the remnants of evolved stars at the end of their life.
Searching for compact objects is an important and interesting subject that may help us understand
better the stellar evolution models and the mass distributions of these bizarre objects. Many
compact objects reside in binary systems that contain a luminous companion, which makes the
invisible compact object measurable. Thanks to large spectroscopic surveys like LAMOST, the
radial velocity method can be
implemented to the searching task.
In this talk, I will be focusing on the
backgrounds and the aspects of

Dancing Party of Binaries:

Searching for candidates of stellar- A Story of Stars and Their Dark Companions
mass BHs by utilizing multi-epochs Yunnan SWIFAR 2020.03.30
spectroscopic data of the LAMOST

survey. [ will present our estimation Speaker: Yi Tuan

of how much Galactic stellar-mass =G S WeEh
Department of Astronomy

BHs may be found by LAMOST, Xiamen University, Xiamen
and I will present a peculiar binary Mar 30, 2020 e
system that may contain a high-mass
WD in detail. The method can be
used to search for any binary system
that contains a luminous star and an

invisible dark companion.
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Dr. Tuan Yi giving a lunch talk via Zoom

O X #Ai+4 Journal Club:
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Title: Three dusty star forming galaxies at z~1.5: mergers and disks on the main sequence
Speaker: Lunwei Zhang

Time: 2020-03-19 16:30

Venue: Video Presentation via Zoom
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Title: Observational detection of correlation between galaxy spins and initial conditions
Speaker: Zizhao He

Time: 2020-03-19 16:30

Venue: Video Presentation via Zoom

AMEB: KAMEXTZRATR SV Vul 89 2 F &%
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B . 2020-03-26 16:30
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Title: Cluster membership for the long period Cepheid calibrator SV Vul
Speaker: Baokun Sun

Time: 2020-03-26 16:30
Venue: Video Presentation via Zoom
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Title: Cosmic Evolution of Stellar-mass Black Hole Merger Rate in Active Galactic Nuclei
Speaker: Ziwei Li

Time: 2020-03-26 16:30

Venue: Video Presentation via Zoom

o T LKA+ 4 Faculty Journal Club
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WEA: NRAE
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Title: Properties of galaxies and supermassive black holes in cosmic voids
Speaker: Xiangkun Liu

Time: 2020-01-07

Venue: Video Presentation via Zoom

B 2P AR IAE EORIIRM . BT IR AR K 7
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Title: Detection of Strong Epicyclic Density Spikes in the GD-1 Stellar Stream, An Absence of
Evidence for the Inuence of Dark Matter Subhalos?

Speaker: Yang Huang

Time: 2020-03-17

Venue: Video Presentation via Zoom
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Title: Fast radio bursts as strong waves interacting with ambient medium
Speaker: Yuanpei Yang

Time: 2020-03-24

Venue: Video Presentation via Zoom

A E . K FRARIREGARIT R R AR
REA: 3%

B . 2020-03-31

W& . Zoom FLINIRE

Title: A Galactic-scale gas wave in the Solar Neighborhood
Speaker: Guangxing Li

Time: 2020-03-31

Venue: Video Presentation via Zoom

O iFEFEER B SWIFAR Visitors Program:

F 2 & g R SA T 5 1R R B SR B R R K e 3 B A R AT, TR A AR
Ko BMEBA, HARLATEEFT SEFERT, CARRMMXLFRL. LV —RATLAEHR
5 k5 09 B A3 12 %8 85T 50 P Oleg Yu Tsupko =364 A 2R FA #44E & A7 /& R FF R 5 5 5%
%89 X% (Classical and Quantum Gravity, 2020, 37, 065016), 7% — i A AR IR A 85 k769
& RAVIR AR B K5 Giovanni Covone # 4% 44k, #1H VOICE % X BAHKIEF R TR LF,
%L — e A A AT B X & F (MNRAS, 2020, 493, 3825).

The SWIFAR Visitors Program was set aiming to invite distinguished colleagues worldwide to visit
our institute for an extended period to conduct collaborative research. So far, five fellows have visited
us. Two collaboration papers have been published. One is about using black hole shadow as a potential
standard ruler for cosmological studies (Classical Quantum Gravity, 2020, 37, 065016). The idea
originated from a discussion between Prof. Zuhui Fan and the SWIFAR visiting fellow Dr. Oleg Yu
Tsupko from Space Research Institute of Russian Academy of Sciences. The other is from Prof. Zuhui
Fan’s group in collaboration with the SWIFAR visiting fellow Prof. Giovanni Covone from the
University of Napoli ‘Federico II’, Italy. Led by SWIFAR postdoc, Dr. Dezi Liu, the study developed
and applied a new method to the VOICE data to search for variables (MNRAS, 2020, 493, 3825).
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O =@ X% 16 XL BHEM AR K ZPZEREA The MEPHISTO Project:

o P 431X Telescope Construction

20203 A28, AMAFEABZ—, HARITALZFT 1.6 K@M AK K LiTH
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BAFRAAAL, FBFRAT RS Bk

On March 2, 2020, as one of the monthly series, a bilateral workshop with the Nanjing Institute of
Astronomical Optics & Technology (NIAOT) on the construction of the Multi-channel Photometric
Survey Telescope (Mephisto) was held. The NIAOT project team presented the recent development of
the telescope optical system, mechanical structure, and electronic control system. Good progress was
made. While some delay is expected due to the impacts of the Covid-19 pandemic, the project team will
step up the effort. Currently, they aim to finish the telescope construction and complete the in-house
acceptance review before the end of the year.

LAEZEMMRESF, AER AR B EZARGHEEFRAE, HFLANZRTIELR 7
FR 4L T XAPTH A,

Taking into account factors including limiting magnitudes, color effects, and sensitivities on stellar
parameters, the team at SWIFAR has completed the design of the Mephisto filter set and communicated
it to the NIAOT team.

o & ub#EIX Site Development

2020 52 A 27T B, AIRFTALEBFT 1.6 A L@@ N AR K Pinsré wbEikt4, AH
T # 7 Mephisto 247 'F S TAZZZ AT H A% A FTA. 6 hbERSE N TAZN K.

On February 27, 2020, a meeting was held with regard to the potential developer of the outdoor work
related to the Mephisto observatory site. The site development has entered the construction phase.

2020 4 3 A 9 B, HEFTIIUNENG BF AT A—IAE IRFIESLS, & st
Mephisto 2 24750 B 69k AR AR, EAFIZE K, F LA B TAENR ST T AN

On March 9, 2020, a preparatory meeting for the commencement of the 1% phase infrastructure
reconstruction project was held at the Gaomeigu site of the Yunnan Observatories of CAS (YNAO). At
the meeting, the requirements of deforestation and foundation excavation, as well as work timeline and
mechanism, were confirmed.

2020 3 A 15 B, #HARK I Ko
On March 15, 2020, the work of tree cutting was completed.
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2020 43 H 18-21 B, XA AT KA G £ L WITAM AT RHA R, HttaX TH.
From March 18 to 21, 2020, Director Prof. Xiaowei Liu inspected the Gaomeigu site to push forward

the site development work.

20207703 208 EMT 15:35:08
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Director Prof. Xiaowei Liu and the staff of Yunnan Observatories at the Mephisto observatory site
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On March 20, 2020, an on-site meeting on the Mephisto telescope main building (tower and dome)
was held at the Gaomeigu site of YNAO. In order to find a suitable site for the base pier of the telescope,
the geological drilling locations (see the cover picture, as well as Figure 3.4) were determined. The
geological drilling locations for the construction of the Data Centre and Ventilator Room were also
determined.

2020 F 3 A 26 B, FARIAERG IET R, HWHUREF. =@ 4t e EAGKR T EL56E
w7,

On March 26, 2020, the work of geological drilling was completed, yielding good results. Yunnan
Architectural Design Institute is currently reviewing the detailed architectural design of the main
telescope building (base pier and tower).

BH34: dpsE Az E o ‘
Geological drilling for the telescope main building 3

B 3.5: #pssiLs
Rocks from the drilling
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Hitherto, a site monitoring system for Mephisto (including an ADIMM, a meteorological station, a
nephometer, a skylight background meter, and an all-sky camera) has been running smoothly and
accumulating data continuously for more than a year. The data have been used to characterize the night



astronomical observational conditions of the Gaomeigu site. The results will serve as a vital input of the
Mephisto Survey strategy.

. T, £8P o R K AL &% 3 Dome, Data Centre and Auxiliary Facilities

AR o R4 A 2 B R,

The dome for Mephisto was designed by Nanjing Astronomical Instrument Co., Ltd. of CAS (the
company won the public bidding end of last year). The design was reviewed and accepted by an
evaluation panel on April 2.

TR T BAE F S Fo KA 55 I B 86 89 32 5080 7 Ko

Architectural designs of the Data Centre and auxiliary facilities (e.g., Ventilator and Power Rooms)
are completed.

B 3.6: #%3%&+ S RE Design sketch of the data centre
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CCD Camera Development

2020 52 A 12 B, ARHEERRLEEREE (Z@ KF 1.6 KL BEM AR R P T4y
(Mephisto) CCD #f4& MR S4B « EARKRIIE, BRRLEANER TR H 5k
2.9 Mephisto 5 B #F %] & F e2v CCD 290-99 45| % &9 3 7% K VAR Bt 4 CCD MK A8,

On February 12, 2020, SWIFAR signed an agreement with the National Astronomical Observatories,
CAS. Two laboratories of NAOC shall develop, independently, single-sensor and mosaic CCD test
cameras for Mephisto based on e2v CCD 290-99 sensors, for the purpose of technology verification.

20203 A 2H, #—h CCD A4 3| N &,
— 12 —



On March 2, 2020, the second piece of e2v CCD 290-99 sensor of engineering-grade arrived and
stored.

e Mephisto 3 54+5 Mephisto Software and Science

2020 4 3 1 6 H#4=20 H, Mephisto #4545 E R 725 7. AEBFFA, K
., RRRBEARKIBLZASANEBT # R,

On March 6 and 20, 2020, two of the biweekly series of Mephisto Software and Science Meetings
were held. The teams on Mephisto science, time-domain astronomy, survey strategy, and data processing
introduced their respective progress.

25+ N2 4 %30 B The 50cm Telescope Array Project:

2020 4 1 A, mAKEETADDREETA B E 6 L+ AD BRI BT 2N 35
T A iR, FUHAE BN A BN RN GILERER) |, B4R E Dabbls
R BB T 2
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In January 2020, the first 50cm telescope of Yunnan University 50cm Telescope Array Project was
installed and preliminarily commissioned at the Ali Observatory in Tibet. Test observations are expected
in May/June this year (depending on the situation of the Covid-19 pandemic). The other two telescopes
of the array will be transported to Ali, Tibet, when conditions allow.

B 3.7: At/ #2 &4 50cm Telescope
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Teaching & Learning:
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A : Radiation field
—— gl & —u, =4 x 10" ergs em™ A~ for 1000 — 2200 A (Habing H. J., 1968, Bulletin of the Astron. Inst. Of

S a the Netherlands, 19, p.421)
~ Habing field: [/, integrated over 912 - 2200 A yields 1.2 x 10 ergs em* s sr'

Energy sources

~ CMB, 2.7 K, 410 photons per cm’.
~ X-rays from corona gas in the halo and from SNRs, extragalactic background emission
Magnetic fields

= B ~5uG in the solar neighborhood, ¢, = B*/8x ~1 x 10 ergs em™’ ~0.6 eV cm™

~ B ~8 G in the molecular ring at 4 kpc, thin disk component, thick disk component (h, ~1.5 kpe)
~B~n",a~05 8~30 uG at n ~ 10 cm™

Cosmic rays

~ Protons, helium (a particles), heavy elements and electrons, 100 MeV — 100 GeV

~ Confined by Galactic magnetic field, r < 12 kpc, z < 2kpc (y rays observations)
~ Accelerated by SN explosions

~ Ultrahigh energy CRs (100 EeV, 10® ¢V)

B 4.1: 3] 824 )T AT 50 A& E AR E = KR4I S R4 Prof. Xiaowei

Liu lecturing postgraduate course Astrophysics of Gaseous Nebulae
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including two for postgraduates and
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In the 2020 spring semester, four
courses are being lectured by the

two for undergraduates. They are
Astrophysics of Gaseous Nebulae (by
Prof. Xiaowei Liu for postgraduates),
Cosmology and Structure Formation
(by Prof. Zuhui Fan for postgraduates),
Astronomical Spectroscopy (by Prof.
Xiaowei Liu for undergraduates), and
Fundamental Astronomy (by Associate
Profs. Xiangkun Liu and Xinzhong
Er). From March 9, 2020, all courses
are being taught online.

¢ R __anc
s .- +3,
Evolution of the Universe R(t) R e R 3 2'/’ P)

Matter composition: non-relativistic matter P (W=0)
relativistic radiation P, (w=1/3)
dark energy Por [W = w(2)]

ds
wehave  (R)=p_RI/R'. p(R)=p RIR" .po(R)=p, c\p{ 3f 01+ wiz N I}

1+2=R,/R
d: . I
H(z) = H (1 -Q,, 1 +2) +9Q,, c\p{xfu....;u“ _)l.u, (1+2)' +Q,,(1+2)'"*

dR

-d
RHG ™Y

—> R

B 42: JLARIER )RR A L2 & F 9 5 3%A42 Prof. Zuhui Fan lecturing

postgraduate course Cosmology and Structure Formation
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e Ziwei LI, M.Sc candidate of grade 2017, talks about his learning experience at SWIFAR:

“In the last two and a half years, as the South-Western Institute for Astronomy Research (SWIFAR)
of Yunnan University develops, | have also made a lot of progress. In the early days of the Institute, we
students studied and worked together with the first few SWIFAR faculty members in temporary offices
in the Gewu building. Since then, academic activities have been actively organized (e.g., Lunch Talks
and Colloquia, etc.). As a result, I have a busy and fulfilling postgraduate life. Those academic activities
provide me with opportunities to communicate with outstanding astronomers in China and around the
world, and to learn about the latest research developments in the various fields of astronomy. With the
completion of the new Astronomy Building, we moved to new offices with better study and research
conditions. Not only the personal desk, office supplies, but also the team's computing resources have
been much improved. As the Institute expands, with new students, postdocs, and faculty members arrive,
newly recruited administrative staffs provide efficient support and convenience for everyone's study and
scientific research. The research fields of the Institute also expand. SWIFAR is a young and dynamic
research Institution that combines professionalism, teamwork spirit, and international perspectives. In
my own field of research, | receive patient and professional
guidance. While in other areas of astronomy, faculty members
and postdocs are also willing to communicate with me and share
their achievements and experiences.

I am looking forward to the future progress and
development of SWIFAR, as well as of myself. For me, | will
move from a master’s degree candidate to a Ph.D. candidate,
and continue my study and research in this Institute. | hope to
make myself more professional in my own research field, but
also have a broader scientific research vision, so as to cultivate
my ability to find and solve scientific problems independently.
For SWIFAR, | have personally experienced its rapid
development and progress. The arrival of foreign faculty
members and postdocs has made the Institute quite
international, and | expect a lot more communication and
cooperation in the future. For us students, | also hope that we & 4.3: 34 Rl SEALHEE T 5 & KA
can communicate more effectively in the future, especially 7" # Giovanni Covone &%
amongst students of different research directions, and learn from ~ Mr. Ziwei Li, Prof. Zuhui Fan and Italian
each other how to solve specific scientific problems.” visiting fellow Dr. Giovanni Covone
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Born in Okinawa, Japan in 1987, Hayato Shimabukuro is an assistant professor
of the South-Western Institute For Astronomy Research (SWIFAR) of Yunnan
University (YNU). His main research field is 21cm cosmology and the epoch of
reionization.
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G Could you briefly introduce your academic experience?

| graduated from Tohoku University in 2011. After that, | moved to Nagoya University and got my
PhD of astrophysics in 2016. From 2016 to 2018, | moved to France and became a postdoctoral
researcher at the Paris Observatory. During my stay in Paris, | went to museums such as Le Louvre
or Le Museée d'Orsay once per month because | adore art, especially impressionism. As a matter of
fact, | went to the museums so often that | felt like Mona Lisa was a friend! In April 2018, | went to
Beijing and spent one year and a month at Tsinghua University, and | became a faculty member here
at SWIFAR in December 2019.

B 5.1: BHRELHNETZRHAIEHIE LA S Souvenirs bought from different museums in Hayato’s office
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G Why did you choose astronomy as your major?
When | was a junior high school student, | read some books about the Theory of Relativity developed
by Albert Einstein. |1 was deeply impressed by the theory and so intrigued by the universe that |
decided to study Physics and Astronomy as my major in university.
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What are your research projects here at SWIFAR?

My field of study at SWIFAR is cosmology, which is a subject about the history and evolution of
the whole universe. My main research topic is the Epoch of Reionization (EoR), which refers to the
period in the history of the universe during which the first generation of stars and galaxies had formed.
To study the EoR, I'm focusing on the 21cm signal emitted by neutral hydrogen atoms. The 21cm
signal is very useful in studying the EoR. Besides, I'm also involved with a huge radio telescope
project called SKA, in which China is a prominent participant.
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Have you made any progress on these projects? o . _
Hayato with his supervisor in Paris

Because | have been here for only three months, I'm just
getting started with my projects. Nevertheless, in this short period of time | have already submitted
a paper to MNRAS, which is an international journal, and another of my papers was published in the
Physical Review D (PRD), in which I studied cosmology and particle physics. As machine learning
is one of my specialities, | have also developed machine learning techniques applicable to cosmology.
I'm currently continuing my cosmology research with a machine learning approach. As a curious
person, I'm interested in starting new projects in addition to the previous ones!
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BeThe i, EHRHAAAERER, LAAEAD AR, ZARI AN LIESHE, T E
EAEARAEREHGFEFERENSATR, LEAER A T B IR, B, SWIFAR
RZF AF, LRF82, LERWMEE, LiLXRCHFOTTUAEH R —RLRK, Wik
A &% 4% SWIFAR o 7~ 2 HARAF 52 B 69 R B .

What motivated you to move from Japan to China, and why did you choose to teach at
SWIFAR?

As you may know, it is very difficult to find a faculty position in other countries in the world,
especially in Japan, while China is offering young scholars from all over the world the opportunities
and resources to achieve their goals. Meanwhile, SWIFAR was founded only two years ago. It is
young and still developing, so I have the feeling that I can get in on the ground floor and grow with
this Institute, and that's the reason why | chose SWIFAR instead of other institutes.
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© How do you like the life in Kunming? Have
you encountered any difficulties as a
foreigner?
Life in Kunming is very comfortable. The
apartment I'm currently living in is very
spacious, and the rent is at a very reasonable
price. | have 3 bedrooms while I'm still single,
imagine that! Recently, | have acquired a home
cinema projection screen and I'm now able to
watch big-screen movies at home. This
weekend, for example, | have watched an
animated film by the Japanese director Hayao
Miyazaki. | also like films directed by Makoto

B 53: HRELAEGNIE—A
Shinkai A cozy corner in Hayato's apartment

To me, the most challenging thing for foreigners living in China is the language. Still, recently |
began to learn Chinese by myself, and | think my Chinese is improving step by step. Also, | find it
a little bit difficult to get meat, fish and especially butter around here, because | love cooking for
myself, and Japanese cuisine, along with French cuisine and many other cuisines around the world,
cannot go without butter!
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T You just mentioned that you’ve been learning Chinese recently. As the first faculty member to

be interviewed, which Chinese word (or Japanese Kanji) would you use to represent your good
wishes to the launch of SWIFAR Newsletter?
Oh, this is a tricky question! So I'm going to pick a Chinese one... (thinking for a while) “Xiwang”.
It means hope, not only for the Newsletter but also for the Institute, for its faculty members, postdoc
fellows and students; and for myself, because I hope to contribute to SWIFAR as well as the Chinese
science community. Indeed, this is a new stage of my life, and I think it is full of hope and promise,
just as the future of SWIFAR.
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To meet the rapidly rising demand for teleconferencing service, a new conference video system
XiaoYuYiLian was recently set up in the 1st floor meeting room to facilitate the teaching and research
activities of the Institute.

B 6.1: & 5 EMIMAIXFE % SWIFAR s brand new conference video system: XiaoYuYiLian
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