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Thai National Radio Astronomy Observatory
Chiang Mai ● 40 km away toward NE from NARIT head quarters

● Site is a part of Huai Hong Khrai Royal Development Study Center
● Radio Quiet Zone: less RFI, & Relatively lower water vapor area

Thailand © NordNordWest in Wikipedia Image credit: P. Jaroenjittichai & TNRO/CROE members (NARIT)

: 40-m Thai National
Radio Telescope

13-m



L-band
(1.0-1.8 GHz)

K-band
(18-26.5 GHz)

“Upgraded” version of IGN’s Yebes 40-m Radio Telescope
With Prime-Focus Tetrapod Head Unit (THU)

0.3 − 115 GHz :  P/L/C/X/Ku/K/Q/W-bands
150 um (rms) total surface accuracy Beam size: 13.4 arcsec – 1.43 degree

Pointing: 2” (no wind),  6” (5 m/s wind) Slew: AZ 3 deg/s, EL 1 deg/s

The 40 m Thai National Radio 
Telescope
(TNRT) 

© D. Singwong

Big Lift in Feb 2020



USB: Universal Software Backend Installation & Implementation

● See a talk by Teep Chairin tomorrowAssembly the system in 2021−2022
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M4RM3
M4L

Receiver room on 31 Aug 2022



The 1st lights
in L-band

HI emission from the Milky Way
on 24 Mar 2022

Pulsar from PSR B0329+54
on 15 June 2022

OH Maser from high-mass SFR W49N
on 25 October 2022

© NARIT facebook & website, with news medias

© NARIT facebook &
website

© NARIT facebook & website

https://web.facebook.com/NARITpage/posts/pfbid0264wHjGnV5yUCtaxGjzUpRRuyXczfApxavtYtdfQE6aedGgHX7p2c5iPuKPZABGnml?__tn__=K-R
https://web.facebook.com/NARITpage/posts/pfbid0UYFZ2NL9X6oRmVbVqWWHXbkdRubRsSfxXV664qBnh1Fh7KMqjQk35KaLU3E7s3UVl?__tn__=K-R
https://www.facebook.com/100064816535612/posts/pfbid02PQXw2bAoFBN1NLYoSEwBGPNeZ1sM9Fv36kqx6ReKrejECSRjXfjrzSueD3vUs8cYl/?d=n
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The 1st light
in K-band!
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Preliminary
H2O Maser at 22.235 GHz
from high-mass SFR W49N
on 16 December 2022

Ch. resolution: ~0.1 km s-1

Integ. time: 0.5 sec
FoV: 500 x 500 arcsec2

(FWHM in K-band: ~70 arcsec)
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Crab pulsar in optical and X-ray
(Credit: NASA/HST/CXC/ASU/J. Hester et al.)

Artist’s conception of W33A
(Credit: Gemini Observatory, by Lynette Cook) 

Illustration of AGN
©NASA/JPL-CALTECH

High-mass Star-Forming RegionPulsar

Active Galactic Nuclei Time-Domain Sciences with TNRT

G 353.273+0.641 with Tomakomai 11 m
(Motogi et al. 2016, PASJ, 68, 69)

Pulsar / FRB / GW / SFR / Galaxy / AGN / ES /  CP stars / Geodesy, & Forecasting system

arXiv: arXiv:2210.04926                                on 12 Oct 2022

White Paper for TNRT



World-wide Collaboration for VLBI



EAVN + TNRT LBA + TNRT

K-band

Dec +40 d Dec −29 d

EVN + TNRT

Dec +60 d World-wide Collaboration for VLBI



Illustration of AGN
©NASA/JPL-CALTECH

Active Galactic Nuclei
(AGN)

East-Asian VLBI (EAVN) EAVN + TNRT

M87 Jet at 43 GHz with VLBA
(Credit: C. Walker, NRAO)

Simulated results of VLBI obs case towards Active Galactic Nucleus M87 at 22 GHz in K-band.

(*K. Sugiyama & K. Hada, at p.34, 35 in the WP)

SMBH in M87
Credit: EHT Collaboration

Accretion Disk & Root of Jet in M87
Credit: Lu et al. (2023); composition by F. Tazaki



Results of VERA Collaboration, Hirota, + (2020) for 99 srcs and combined
with BeSSeL proj. (Reid, Menten, + 2019)  in total 224 srcs

Position & velocity map of the Milky Way Galaxy
Credit: NAOJ

by Nobuyuki Sakai,
N. Thoonsaengngam, et al.

Geodetic VLBI & Astrometry

(Schuh & Behrend 12)

VLBI

Westford (USA) – Wettzell (Germany)

Credit: IVS

Accessible
in Southern
hemisphere
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General (Engineering) Commissioning in L-band

PointingObservation Modeling

input

feedback

Beam-Pattern

Aperture Efficiency
&

Its Gain-curve
(without THU)

Pointing (relevant) Part Basic Part

Mapping of RFI Distribution at the Site

Determining the NS temperature

Skyline Bird’s-eye View Mapping

Linearity 
Investigation

Allan Variance 
Evaluation

Since November 2022 ~



HPBWAZ = 1,462  ± 47 arcsec
HPBWEL = 1,287  ± 41 arcsec

Beam-pattern

(𝜎∆AZ, 𝜎∆EL)
= (176, 96) arcsec

Pointing Tuning

Credit: 1st CfP of the 40-m TNRT (https://indico.narit.or.th/event/197/)

Aeff = 50−53%
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Announced on 10th October 2023 (Tue), 10 TST !!  in L-band
Deadline of prop. submission:  30th November 2023
Now in the reviewing process, & open-use obs from Jan 2024

https://indico.narit.or.th/event/197/

NARIT Facebook 
with PR

https://indico.narit.or.th/event/197/
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Vision for TNRO Project in Thailand & Regional VLBIs

Big Lift Movie:
https://youtu.be/_wmFGBUDjiw

【Construction】

● Upgrade L-band with MPIfR
(Gundolf, Christoph, +)

● Develop & Install   
C/X/Ku-bands receiver 

● Prototype L-band PAF

● Develop
Q/W-bands receiver

©Dan+,
KASI

Artist’s illustration
(refer from Apichat)

2020
~ 2021

2022
~ 2023

2024
~ 2025

2025
~ 2026

©Spiro, J, 
June+

©CETC16,
Dan+

2026
~ 2027

● Big Lift
● Assembly System
● AZ/EL Movement

【Installation】

First lights!

● L/K-band receivers
● Ku Holography

【Upgrade】

【VGOS stations】

【Establish Regional
VLBI Networks】

● VGOS Building
○ Chiang Mai & Songkhla

● Develop Receivers
● Commissioning

● Thai National VLBI Array
● South-East Asia

VLBI Network

https://youtu.be/_wmFGBUDjiw


NARIT hosting one of the International Chinese VGOS stations, based on signing MoU with
SHAO, CAS (Zhiqiang Shen, Jinling Li, et al.) in 2017, and constructing telescope tower /
installing the 13-m VGOS telescope in Chiang Mai.

SHAO

NARIT

Image credit: SHAO
Current at TNRO, Tower by NARIT

Background ©NordNordWest in Wikipedia

VGOS in Chiang Mai

Special Thanks to SHAO, CAS, Chinese colleagues: Prof. Zhiqiang Shen, Chao Shen, Prof.
Jinling Li, Yuwei Liu, Cong Liu, Chengkai Wan, Zhengxiong Sun, Prof. Jinqing Wang, Prof.
Rongbing Zhao, Prof. Fengchun Shu, Zhong Chen, Jiangying Gan, Xuan He, Li Guo

Photo credit: Yuwei Liu (SHAO, CAS)



NARIT hosting one of the International Chinese VGOS stations, based on signing MoU with
SHAO, CAS (Zhiqiang Shen, Jinling Li, et al.) in 2017, and constructing telescope tower /
installing the 13-m VGOS telescope in Chiang Mai.
Besides, another VGOS station will be built in Songkhla (Southern), together with the receiver
development at Yebes (Special thanks to Pablo de Vicente, José A. López-Pérez, et al.).

Artist’s illustration
of VGOS Songkhla

Refer from A. LeckngamBackground ©NordNordWest in Wikipedia

~1,330 km

Current at TNRO, Tower by NARIT

VGOS in Chiang Mai & Songkhla



Vision for the Future:  Thai National VLBI Array (TVA)

Diamond & Kemball (2003); Gonidakis et al. (2013)

VLBI movie of SiO in TX Cam

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

10 mas

in C/X/Ku/K-bands, 2026 (?) ~



Vision for the Future:  South-East Asian VLBI Network

Diamond & Kemball (2003); Gonidakis et al. (2013)

VLBI movie of SiO in TX Cam

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

10 mas

Background © NordNordWest in Wikipedia

in C/X/Ku/K-bands, 2027 (?) ~
Dec −29°
GC, Southern



Image Credit: EAVN, Reto Stockli (NASA Earth Observatory),
& NARIT / ITB / Univ. of Malaya

Jatiluhur 32-m
©T. Hidayat, I. N. Huda+ in EAVW21



UV-coverage : EAVN + SEAVN in K-band:  ngEAVN??
Declination  +40°,  Northern Declination  −29°(GC), Southern
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© K. Sugiyama



Reboot of Asia-Pacific Telescope (APT)

Australian Long Baseline Array © CSIRO

EAVN + LBA
= Asia-Pacific Telescope (APT)

(since ~1990 yrs:
JAXA/ISAS, CSIRO, NAOJ, etc)K-band

Sgr A* (GC)



Jelebu
Jatiluhur 32-m

West Timor

Australian Long Baseline Array © CSIRO

Sgr A* (GC)

K-band

EAVN + LBA + SEAVN
= Asia-Pacific Telescope (APT)

(since ~1990 yrs:
JAXA/ISAS, CSIRO, NAOJ, etc)

Reboot of Asia-Pacific Telescope (APT)

➔ Accelerate
Global VLBI Alliance
(Colomer, Kobayashi, et al.)

with EVN/JIVE !!

http://gvlbi.evlbi.org/welcome


Signing MoU with JIVE on 7 Nov 2019 @Chiang Mai, Thailand

Signing Letter of Intent with ATNF/CSIRO on 9 May 2018

Signing MoU with EAVN on 16 Aug 2022

Renewal of MoU with ITB (Indonesia) on 12 Jan 2023Signing MoU with UM (Malaysia)
on 29 Jun 2021



Summary
[Current Status of 40-m TNRT]

● 1st lights of lines/continuums/pulsar in L/K-bands
● Key science cases with 40-m TNRT … arXiv:2210.04926

○ Single-dish : Time-domain / Unbiased-survey
○ VLBI : Astronomy / Geodesy with drastic better imaging quality

[General Commissioning in L-band at 1st phase]
● Completed in Sep 2023  (Pointing, Beam-pattern, RFI/Skyline bird’s-eye view, Tsys*, Aeff/Gain-curve, etc)
● Call for Proposal (Cycle 0, RSRO style) was announced on 10th Oct 2023, 10 TST at the end!

[Future]
● Upgrade of TNRT (L-/K-bands in a year) & On-going building VGOS x 2
● TVA − Thai National VLBI Array, since 2026 (?):【40-m TNRT】+【VGOS x 2】+【32-m telecom x 2】
● To be foundation of SEAVN: South-East Asian VLBI Network, with Indonesia/Malaysia/Vietnam

○ Upgrade EAVN, Reboot APT, & Accelerate Global VLBI Alliance with EVN/JIVE (Colomer, Kobayashi, et al.)

https://arxiv.org/abs/2210.04926v1
https://indico.narit.or.th/event/197/
http://gvlbi.evlbi.org/welcome
https://pos.sissa.it/399/027/


40-m TNRT, 40-m Thai National Radio Telescope
©D. Singwong, N. Thoonsaengngam,
& NARIT / TNRO / CROE

European VLBI Network
©EVN-HP: evlbi.org

Southern Long Baseline Array
©Brian Boyle/CSIRO/IRASR

East-Asian VLBI Network
©EAVN, Reto Stockli (NASA Earth Observatory), & NARIT/ITB/Univ. of Malaya

Thank you very much for your attention, 
Dziękuję bardzo!


