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International Training
Centre in Astronomy .
under the auspices of UNESCO



ASTRONOMY

A challehgé that drives
human capacity and
technology developments
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Optical Telescopes

24 m=1

1m=1

0.7m =10

0.6m=1

0.5m=3

Planned

0.8 m =1 (ROP)

0.5 m =1 (for HR imaging)

At a glanc

Radio Telescopes
40m =1

Under construction
13 m =2 (VGOS)

Planned

32 m = 2 (Conversion from ex-telecom)
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National Infrastructure

Thai National Observatory Thai National Radio Astronomy Observatory
Inthanon National Park, Chiang Mai Huay Hong Krai Development study center,
Optical Telescope: 2.4 and 1.0 m. Doi Saket, Chiang Mai

Radio Telescope: 40 and 13 m.




See: Appendix |l

The Next Big Leap

Thai National — __
Radio Astronomy Observatory R S

Our Goals:

1. Develop Science / Skill / Technology / Experiences
in Thailand

2. Job Opportunity and Education

3. Observe anytime! with world-class sensitivity &
wide-frequency Coverage

4. Move on next projects via building telescopes with
unwavering confidence.

“Sustainable developments not only * * *
for astronomy/geodesy but also ng(iml

Radio Astronomy

for all in the country” Observatory




Vision for the Future: Thai VLBI Network (TVN)

VLBI movie of SiO in TX Cam

Chiang Mai

Ubon
Ratchathani

Jet at M87 simulation with TVA
(K. Sugiyama & K. Hada)

Chonburi

32-m telescope*

LA R
L il e

(mas]

* Funding proposal

~ 1,330 km

Felative Declination

Songkhla

Right Ascension (mas)




High Performance Computing s

Chalawan Cluster (current status)

HPC Computes (Gen1: Castor, Gen2: Pollux, Gen3: Spica)
1600 CPU cores (2.5-2.6GHz, 28c, 64c per node)
12TB memory (128GB,512GB per node)
GPU: Nvidia 12xV100 (32GB), 1xA100 (80GB)
Local Storage: NVMe Flash
Interconnect: 56Gbps 1B, 100Gbps RoCE

Lustre Storage: 2048 TB (Parallel filesystem) upgrading to ~3000
TB in 2023
Virtual Infrastructure for Scientific and Engineering

Research computing (VISER)
e VDI: Horizon View 20CCU (virtual workstation: vWS)
e VvGPU: 2 x Nvidia A40, 1 x Nvidia A10
e Storage: Local SSD and Lustre Storage

On-prem cloud (in development)

e OpenStack on top of Proxmox cluster
e Ceph Storage: Block & CephFS




Thai National PROMPT-8

telescope telescope skynet The gravitational-wave
P network Thai robotic  ©Ptical transient observer:
GOTO
telescope
network

Jilangmen underground
neutrino observatory: JUNO VLBI Global

Thai National radio °PS€rving system:

Cherenkov telescope telescope VGOS
array: CTA

R
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Thai Robotic Telescope
Network
control system

- 2.4 m Telescope EvWaCo
Mirror coating control system
machine

iy . 2 '
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EXOhSPEC . Radio Receivers
Low-resolution

spectrograph

2009 2016 2023
High impact publications (Science/Nature)

The nature of an ultra-faint galaxy in the cosmic dark
ages seen with JWST (Nature)
Nicha Leethochawalit, Ph.D.

Large impacts around a solar-analog star in the era of
terrestrial planet formation (Sciences)
Wiphu Rujopakarn, Ph.D.




COLLABORATIONS INTERNATIONAL
& NETWORK 37 MOUs / 24 Countries

7 6 NATIONAL

Countries

1 MOU : Year 2023
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MISSION : Frontier research in the fields
of astronomy, space and atmospheric science

ather and Earth’s Climate

P oy 2023 RESEARCH OUTPUT

@
v 53.3%
Radio Astrophysics Research 3 O ®
‘ 46.7%
Researchers Average age

. Qosmology Stich Elergy Phywig Total Publications Q1 + Q2 Scopus Citations

See: Appendix Il

Astronomy History and Heritage



4 CTA sensitivity
on TeV scale
dark matter
models
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2.4 m at TNO took part in the campaign to observe
nature Search  Login optical flares known as luminous fast blue optical

Content v About v  Publish v transients (LFBOTs) resulting in publication in
Nature on 15 November 2023

articles » article

Article | Published: 15 November 2023

Minutes-duration optical flares
with supernovaluminosities

Anna Y. Q. Ho E, Daniel A. Perley, ... WeiKang

Zheng (EEERENle]E

Nature (2023) | Cite this article

1685 Accesses | 1 Citations |
572 Altmetric | Metrics

Abstract

In recent years, certain luminous
extragalactic optical transients have been
observed to last only a few days!. Their short

observed duration implies a different




No. of
Publications
from Large
Collaborations

Gravitational-wave Optical Transient
/ Publications
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Mission : Astronomy Driven

el =

o ﬁgptiés ani_’;hotonigzs Ad van Ced E N g i nee I’i n g Deve I 0 p me nt

Technology development outputs:-

Advanced Optics and Photonics
Space System

Mechatronics and Control System
Radio Frequency Technologies

HPC and Data Science

Mirror Coating and Anodization
Astronomy Driven Technologies
Advanced Mechanical Manufacturing




Advanced Optics + Human vision related equipment
* Optics and Photonic Technology

and Photonics « Laser Technology and Defence

B e * Optometry
e Optical payload for Satellite

Evanescent wave coronagraph
and adaptive optics

Time resolved raman spectroscopy

Hyperspectral Imaging Payload
(Model: Offner Spectrograph)




Advanced Mechanical Mechanical System  Wireless Communication System
M facturi Design Space System and Antenna Engineering
anuracturing Assembly, Integration « Defence Technology
and Testing - | ~« Advanced Material Applications

« Quality Engineering and Validation

Advanced System
Mechanism Equipment

Inertial
Measurement Unit
(IMU) Sensor

Optical Gyro |
Sensor »

Arduino Due

DC Motor Driver '

Battery Pack

Air Bearing

NARIT CubeSat - 3U

Radio Frequency Parts
Freeform Mirror

Digital sun sensor

Space debris mitigation




HPC and Data Data Science
Big data Management

Science and Classification

Radio Frequency « Communication

- Technology
Tech nOIOQ €S  Digital Signal Processing

Pattern Recognition » Radar Cross Section
Artificial Intelligence and Technology

Machine Learning  Internet of Thing
Technology

National Astronomical Intelligence Centre

International

4k Camera Collaborations
Uliraspec « _ » SHA
MAS » Ot atory i «GOTO
POTA
s JUNO

fmm}
+ Data Mining, Big Data Analysis &
*Aachine Leaming

Thai Rabatic
Telescopes

Regional

Oliservatones
fior the Pulic

L-Band Receiver K-Band Receiver

High Energy Active Galactic
Astrophysics Nuclei & Black Hole

+

¢ e m
<o"(:;. *ﬂ)

¢ o, o”

Atmospherics Condensed Statistical Big Data &
Science Matter Physics Mechanics Machine Learning

0.5
+2.4; 000 > 100

Confusion matrix of Random Forests (RF)|

Liquid scintillator and T E—— L) Top Tracker
Water Filling system = . { Earth Magnatic

B,es [G] of circular coils design

Field shielding coils 017371 114

True source of neutring

Central detector
- Stesl structure

*  Acrylic sphere + /1

S B 744 7 e P 7 ; - DM atmo
- ~1B000 20" PMT i B pook's depth: aam i : 3 Predicted source of neutrino

A B (Ll g | s son N oos X N C-Band development Q-Band development

hielding and making
a water Cherenkov
with ~2400 20" PMT

AS: Acrylic Sphere; SSS: Stainless Steel Structure




Astronomy Driven . Medical Component, Equipment, and
Technologies Machine

Mirror Coating and - Thin-film Technology
Anodization « Mechanical Component

 Prosthetics and Orthotics Anodization

 Digital Signal Processing « Material Engineering

» Electronic Circuit Design and * Sputtering Control
Integrated Circuit Board Techniques

* Precision Framing

Prosthetic Arm

NHPM2023_11

Anodizing

Measuring tool for Durian ripeness by terahertz radiation



Astronomy Outreach,
Public Engagement and Communications




Social Media Presence f v © o )

@NARITpage @narit_thailand @NARIT_Thailand NARIT Thailand narit_thailand
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News & Articles

Parker Solar Probe
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NARIT Youth Camp (NYC)



NARIT Youth Camp (NYC)



NARIT YOUTH CAMP

500 480

3,798

400 participants

318

40 camps

300

240 240 240

210 220

200
NARIT foundlegl[]I

\/

70

2008-2023

160

0
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023



Requested
Services

(October 2022 - September 2023)

90 Institutions
32,063 participants

Institutions
24,454 participants

Off-Site

] On-Site services
Services



INCLUSIVE OUTREACH PROGRAM

The Blind The Deaf The Autism The elderly
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Regional Observatory for the Public

Thal Mational

Radio Astronomy | =
Observatory o R by RS i T T:T’*m‘f
pou Nakhon Ratchasima &= L\ __Nakhon Ratchasima, 2014 _Chacheongsao, 2018
x Regional Observatory for the Public DR T o ; 9 — mgm . . b e ST B e : o, A
: Chachoengsao =
3 : Regional Observatory for the Public

Regional Observatory for tha Public

h\‘ . X
. Songkhla ===
\\\q

Regional Observatories for the Public

Objectives
e Astronomical learning centre

e |Incubator for academic sectors: educational and research
e Globally localised astro-tourism

Phitsanulok, 2026



INFRASTRUCTURE

Princess Sirindhorn ROP
AstroPark, CMI Nakhon Ratchasima Chacheongsao Songkhla Khon Kaen (2023)

Area (Rai)
Exhibition(sg. m.)

Planetarium
diameter (m.)

Planetarium
Seats

Staff

52

25

36

25

29

2,854

180

180

190

327

17
(35M baht)

10
(10M baht)

10
(10M baht)

10
(10M baht)

12
(23M baht)

161

49

56

52

30

18

10

11
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Regional Observatory for the Public

Thal Mational

Radio Astronomy | =
Observatory o R by RS i T T:T’*m‘f
pou Nakhon Ratchasima &= L\ __Nakhon Ratchasima, 2014 _Chacheongsao, 2018
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Regional Observatory for tha Public
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Regional Observatories for the Public

Objectives
e Astronomical learning centre

e |Incubator for academic sectors: educational and research
e Globally localised astro-tourism

Phitsanulok, 2026
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Planetarlum &,
EXthItIOn-

(October 2022 - September 2023)

PLANETARIUM EXHIBITION SCHOOL
;ﬁéi:/’tilr:’. 534;5 A . @;g». 148,585 Total: 370,289 Total: 2,249

= ' 77.6% . _
Average per showtime: 106/ 31 04(9) 42.962 | Day: 314 | Average per day:
Total income : 6,872,540 Vil 5070 Average per day: /

1,179



Public Night

(October 2022 - September 2023)

38,446 participants
185 nights
avg. 208 participants/ night

Ever Sat

(CYI: No



Amazing Dark Sky in Thailand

Raises public awareness on the impact of light pollution and conserve the
dark sky via establishing “Dark Sky Preserve”
and public awareness campaign
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Dark Sky Areas in Thailand
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NARIT Astronomy Teacher Training & Workshop - BEGINNING LEVEL
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Astronomy Teacher Training and Workshop - Beginner Level
100 participants/workshop, 3 Workshops/year




Astronomy Teacher Training and Workshop - Beginner Level
100 participants/workshop, 3 Workshops/year



TEACHERS TRAINING PROGRAM
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e unded 686 688 686
NARIT founde 650

645 643
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Astronomy Learning Opportunity Distribution Project

o S0 e Year 2015-2023
S (L S Total school: 610
124 .

e e & Province: 77

Average per province: 8

b Output: > 1,000 activities per year
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ASTRONOMY Outreach &
and
Public Engagement

674,592

2023 participants

2,564,1

Total participants

: September 2023 (since 2009)

PHYSICALLY CHALLENGED
PERSONS



800,000

600,000

400,000

200,000

Total Participants across all activities

674,592
| .;'.’*-@;7'“?%;” 390,307
@ ¥, N astroPark
|Gy
306,361
. - 288.261
WCH; OOOOOOOO
< 249,753
(k.
(Ig 156,251 COV| D
44023
2552 2554 2556 2558 2560 2562 2564 2566
&5+
NARIT NMA CCO SKA cMmI
2557 2561 2562 2563

+72.8%
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gy Lao PDR’s planetarium personnel workshop
ey _ June 2023
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EaSt HSIan Young nsuﬂnﬂmers Meeting -
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Trainings, Schools, and Workshops Summary
(2012 - January 2024)

70

Total events Total participants

37 25 8

Education Workshops Professional Workshops Conferences

3,800

SEA: 3,423 Asia and Oceania: 342 Africa: 18 Latin America: 17



Upcoming Events
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N

SEA PE.

2024

Sou’[heaotAﬂa Planetanum Eo‘ucehon :
i Outreaco Conference FAh

£ 25 28 November 2024

~ Venue Princess Slrmdhorn AstroPark
-Chlang Mal Thalland '

JWST Data Analysis and Pmceséing
Warkshop [Snuth‘East Asia)

Chiang Mai, Thailand
ey June - 5 July, 202U

Astronon

Summer School

] Partlmpants _ | v
. Planetarlum & Science Center operators -
=0c: _ . 4 ; -« Astronomy-Educators :
Luis Colina (CAB, Spain) - Scientific Co-Leader
Carlos Gabriel (COSPAR PCB, Germany) . - = ~ » Science Communlcators
Nicha Leethochawalit (NARIT, Thailand) - Scientific Co=Leader o on i Outr‘each Personnels o .
Mariano Mendez . (University of Groningen, the Netherlands) ‘ = AL o .
Themiya Nanayakkara (Swinburne, Austrah*ﬁj LEARN FROM UK AND THAI SCIENTISTS e Professwnal &Amateur Astronomers_
Colgtte Salyk  * (Vassar, USA) ASTRONOMY AT HIGH SPEED _ who enjoy engagmg ‘with the__publlc
Samapaorn Tinyanont (NARIT, Thailand), N, A A
=% viliavey IAEE, Spair] .. * - ’.Reglstratlon opens & Abstract Submlssmn 1 May
\ : . ** THE LIVES OF STARS ~ Abstract Submission ends: 31-July - - P
- _
LocC: - » e ’ o - _Announcement of Abstract selections: 30 August
Nicha Leethochawalit (NARIT) o € - @ EXOPLANETS ~ - Registration closes 30 September : Con-fe‘rehoe Ti:;pics

Samapaorn Tinyanon»a (NARIT)

_ — [ Final Program Announced: 20 October :
Hrittapas Chanchai rit (NARIT) ; . NO REGISTRATION FEES - Zoras (G Sl 2Tl - =
T F Ntena (NARIT) - Conference dates_ 25_28 November b iy Engaglng the PUbIlC Vla Planetarlum.

(NARIT) e s e : = IE i - ilge Interdlsc:lplmaryAstronomy
- : Rl s - - = Astronomy Education -

; « Communicating Astronomy W|ththe Public

« Dark and Quiet Sky ' :

Information: ’ : ’ ‘ G _ & -_-- .Acoessloll.lt}& DW&«I’SIIY-EEILE["
www.narit.or.th/thaipass4

Utane Sawangwit
% Matipon Tangmatitham (NARIT)

Supaluck Chanthawan (NARIT)

Tanakorn Traiwattanaporn (NARIT)

Supachai Awiphan S NART) ¢ -

-

Application Daal:llina:"l-g February 202U
Result Announcement: 15 March €024

https://indico.narit.or.th/e/JOAP2024

Supported by:

Email jdap20RU@naritorth NO REGISTRATION FEE! P . T B __WEI Registration Fee: 3,500 THB
- ;éopu?s o::cfno = UNIVERSITY niversity o |l-,_1|. o
; il %F . wivice S22 ormue T DEIBRISTOL B tE < More detalils 3 https:/indico.narit.or.th/e/SEAPEQ2024

Background: Multi-band image from MIRI (https://webbtelescope.org/ E- Ll BN seapeo@narlt.or.th
.



w T C International Training
e ————————— : I A Centre |n AStronomy
, . United Nations  * under the auspuces of UNESCO
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