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Thai National Radio Astronomy Observatory

Chiang Mai
● 40 km away toward NE from NARIT headquarters

● 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



© D. Singwong

L-band
(1.0-1.8 GHz)

K-band
(18-26.5 GHz)

The 40 m Thai National Radio 
Telescope              since 2022~

(TNRT) 

Gundolf

©LinkedIn

“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



NARIT Cometary Database project since 2024

12P/Pons-Brooks (a Halley-type comet)

11 March,

2024

@Doi 

Inthanon,

Thailand

Photo ©: NARIT 
Heliocentric velocity (km s‒1)

OH radical

Credit: NARIT

Optical telescope credit:  Joseph Maldonado

C/2023 A3 (Tsuchinshan‒ATLAS)

• Comets retain the information of solar system 

formation 

• 1.6-GHz OH-radical observations of comets determine

◦ OH/Water production rate [s-1] (QH2O∝ QOH)

◦ Expansion velocity of comet’s atmosphere (coma)

Cometocentric velocity (km s‒1)
‒10        0       10               

‒0.1

0

[Jy]

16 Oct, 2024

OH radical

1667 MHz

Credit: NARIT

13 October, 2024
@Doi Inthanon, Thailand

TNRT proposal ID: 
• TNRTDDT_001

• TNRTDDT_002

Slide Credit: Nobuyuki Sakai



Upgraded the L-band system, No. 1

Installation of high-/low-pass filters with MPIfR
● Gundolf Wieching, Christoph Kasemann, et al. (MPIfR) produced high-/low-pass filters for 

TNRT:  30 dB attenuation at 1.75-1.85 GHz,  & 80 dB attenuation at max

○ Mitigate the RFI monster (1.805–1.845 GHz),  & Cancel intermodulation due to RFI from out-band

● Completed installation in mid-Nov 2023, with Christoph & Rafael (MPIfR)



On November 23rd, 2023
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Upgraded the L-band system, No. 1

Installation of high-/low-pass filters with MPIfR

Before: April 2023, 1.63-1.67 GHz

Credit: CfP Cycle 1 Web

10 dB

https://indico.narit.or.th/event/218/


Upgraded the L-band system, No. 1

Installation of high-/low-pass filters with MPIfR

After: March 2024 (this Cycle 1)Before: April 2023, 1.63-1.67 GHz

Credit: CfP Cycle 1 Web

https://indico.narit.or.th/event/218/


Upgraded the L-band system, No. 2

Perfection of Dynamic Pointing Tuning in L-band
(led by Nobuyuki Sakai, Bannawit Pimpanuwat, et al.)

< 𝛥AZ cosEL > −2 ±30 arcsec (2.3% beam size**)

< 𝛥EL> −4 ±33 arcsec (2.5% beam size**)

1-σ errors are OK (< 5%)

No systematic error

**

Beam size

In L-band

≈ 1,300 arcsec

**

• AZ encoder coupling adjustment

• Atmospheric refraction model evaluation

Plot Credits: N. Sakai

At the 1st CfP,

Oct-Dec 2023
Upgraded,

Sep 2024

Credit: CfP Cycle 1 Web

https://indico.narit.or.th/event/218/


1.2. VLBI Experiments with TNRT

TNRO: Thai National Radio Astronomy Observatory



World-wide Collaborations for VLBI



World-wide Collaborations for VLBI

EVN + TNRT

EAVN + TNRT

LBA + TNRT

VLBA + TNRT

Dec +40 d

Dec −29 dDec +60 d

Dec +40 d

in K-band



Illustration of AGN

©NASA/JPL-CALTECH

Active Galactic Nuclei

(AGN)

East-Asia 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



NARIT: Eng ver., Thai ver., Facebook; MPIfR: Eng ver., German ver.

Milestone of the 1st VLBI Fringe Detection of TNRT

with Effelsberg 100m in L-band, 16th May 2024

https://www.narit.or.th/index.php/en-astronomy-news/4305-dawn-of-radio-astronomy
https://www.narit.or.th/index.php/astronomy-news/4306-narit-tnrt-vlbi-mpifr
https://www.facebook.com/NARITpage/posts/pfbid02sbjQYxrc3zDkekryidX5ZWBkxaGPJ1JjPNDRqw2javfQ4wsvYD4eq4Uc4WKcE4dTl
https://www.mpifr-bonn.mpg.de/announcements/2024/2
https://www.mpifr-bonn.mpg.de/mitteilungen/2024/4




1.3. VGOS Radio Telescopes

TNRO: Thai National Radio Astronomy Observatory



Chiang mai

Nakhon
Si Thammarat Songkhla

1

2
3

Chiang Mai

1,330 km

1,130 km

200 km

Launch

May 2025

Launch

Early 2026
Launch

2027

13 Jan 2024

SHAO

NARIT

2024 JAN

Big Lift

2024 AUG

1st Firinge!

Prof. Z. Shen, Prof. J. Li

1

Receiver by Yebes (Credit: Lopez-Perez, Vicente, +)

3



Background Credit: Alataristarion, Wikipedia

Address Two Unique Tectonic Plates

Chiang

Mai 

Nakorn Si Thammarat

&

Songkhla



In the same building of Thai Space Consortium (TSC),

Collaborate with Centre of Observatory Operations and Engineering (COOE)

2. Advanced Radio

Frequency Laboratory



Anechoic Chamber (Credit: Songklod Punyawarin、＋) 

CXKu-band receiver and a RF Chain (Credit: Dan Singwong, +) 4K system for SIS mixer and its fabrication block

at 230/350 GHz (Credit: Dan Singwong, +)



3. Vision for the Future of CRAE 

in Thailand and Southeast Asia



Vision for the Future:  Thai National VLBI Array (TVA)
in C/X/Ku/K-bands, 2027 (?) ~

VLBA DiFX correlator

Credit: Walter Brisken (NRAO)

Nakorn Si Thammarat VGOS

Antenna Conversion! (see my another presen. later)
Background © NordNordWest in Wikipedia



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, 2027-2028 (?) ~

Dec −29°

GC, Southern

K. Sugiyama, A. Leckngam

N. Sakai, +

@NARIT
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