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National Astronomical Research Institute of Thailand
(Public Organization) AAl, by W. Rujopakarn

Since July 2024 ~

Center for Radio Astronomy and Engineering

Other
Centers/Divisions/GPs

OE-2I, PO-3C, PO-24P

[ Thai National Radio Astronomy Observatory ]

Advanced Radio Frequency Laboratory

VGOS telescopes

(TN RT) 40-m Credit: W. Brisken (NRAO)




Thai National Radio Astronomy Observatory

® 40 km away toward NE from NARIT head quarters
® Siteis a part of Huai Hong Khrai Royal Development Study Center
® Radio Quiet Zone: less RFI, & Relatively lower water vapor area

Chiang Mai

: 40-m Thai National
Radio Telescope

13-m

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



since 2022~
§

L-band
(1.0-1.8 GH2)

K-band
(18-26.5 GHz)

©LinkedIn

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

0.3-115 GHz: -bands

150 um (rms) total surface accuracy Beam size: 13.4 arcsec — 1.43 degree
Pointing: 2" (no wind), 6” (6 m/swind)  Slew: AZ 3 deg/s, EL 1 deg/s

© D. Singwong



The 2Md Call for Proposals with TNRT, Cycle 1

0 Deadline: 7th February 2025, 16:00 UT
a

0 What's new?
» Upgraded spec. : Perfection of dynamic pointing tuning, & Mitigation of RFI impacts
» Frequency range : 1.63 - 1.67 GHz = 1.0 — 1.8 GHz, full band in L-band
» Polarizations : V = V & H (* NOT “full-stokes of polarimetry” mode yet)
» Observation modes : OH maser lines, Continuum, + 21-cm HI line emissions

0 Open-use hours : Up to 1,000 hrs/semester
O Note.: Still in Resident Shared Risk Observing for a part of obs. mode

O Privilege for students, encouraging sciece proposals from youth!


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

TNRT Cometary DataBase project P

N. Sakai, et al. 2025, Planetary Science Journal (0O1), 6, 11, 261

Slide Credit: N. Sakai

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

OH radical (maser) both at 1665 & 1667
MHz

Flux density [Jy]

Heliocentric velocity (km s!)

C/2023 A3 (Tsuchinshan—ATLAS)

TNRT proposals:

[e]

o

* Comets retain the information of solar system formation
* 1.6-GHz OH-radical observations of comets determine

OH/Water production rate [s”'] (Qu,0 % Qon)
Expansion velocity of comet’s atmosphere (coma)

NRTDDT 001 & 002
(Sakai, N.,
Poshyachinda, S.,
Sugiyama, K.,

Rujopakarn, W., Oct, 16, 2024

Pimpanuwat, B., et al,)

Press web-release: 0

Eng ver.; Thai ver.

AS-4C, by B. Pimpanuwat,
for AGB stars science cases

OH radical
1667 MHZ_

-10 0 10
Cometocentric velocity (km s!)

Flux de


https://iopscience.iop.org/article/10.3847/PSJ/ae0e19
https://www.narit.or.th/en/PressRelease-20251114-TNRT-detected-OH-radio-emissions-from-the-71-year-periodic
https://www.narit.or.th/th/PressRelease-20251114-TNRT-detected-OH-radio-emissions-from-the-71-year-periodic

World-wide Collaborations for VLBI




Dec +40 d Dec +40 d

World-wide Collaborations for VLBI

REE- TnrT TNRT

Dec +60 d Dec -29d

TNRT TNRT m



Active Galactic Nuclei WP
(AGN) I

lllustration of AGN

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

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

SMBH in M87
Credit: EHT Collaboration

Accretion Disk & Root of Jet in M87
Credit:- | u et al (2023) combosition bv F Tazaki



https://arxiv.org/abs/2210.04926
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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

VLBI experiments / success of TNRT

with Chinese telescopes, Jun-Aug 2024

on 22 August 2567 Credit: Wu Jiang (SHAO)

Background Credit:
Yuwei Liu, +in SHAO-VGOS team




VGOS Radio Telescopes



Grand Opening of VLBI Global Observing System (VGOS)
telescope in Chiang Mai, on 16 May 2025!!

Apichat
Leckngam

In collaboration with Shanghai Astronomical Observatory, Chinese Academy of Sciences, China

Facebook of NARIT,
and


https://www.narit.or.th/en/NARITNews-20250605-OpenCeremony-VGOS-CMI
https://www.narit.or.th/en/NARITNews-20250605-OpenCeremony-VGOS-CMI
https://www.narit.or.th/en/NARITNews-20250605-OpenCeremony-VGOS-CMI

Big Lift of VGOS in Nakhon Si Thammarat, on 22 Sep 2025!!

President of Walailak Univ. Executive Director of NARIT
Prof. Dr. Sombat Thamrongthanyawong Dr. Wiphu Rujopakam Credit: and & ﬂe_b_-p_ag_e
. 3



https://www.facebook.com/share/p/1B6yFkiPxk/
https://www.facebook.com/share/p/1A3DWoHY6R/?mibextid=wwXIfr
https://l.facebook.com/l.php?u=https%3A%2F%2Fwww.wu.ac.th%2Fth%2Fnews%2F26031%2F%3Ffbclid%3DIwZXh0bgNhZW0CMTAAYnJpZBExV2xkbGMySkdSb2FhcWZWbgEeQX8m4FC8HFZOL98hcr9B9rQcVO9zOz0uMryrth2NC43NQkrqXKu_jI_KtyY_aem_5GKHmJjrzhAaSx7S2jUVjw&h=AT0tkZa9c9rSBVd1Rt7Zu6uaLOMYWX_avL06zhQp1mCaavADCPExQylxeNlvdALhJ8j7q9wFm0uTkKk-OItcl67pWz9bu5s1Yg7hH7xCNJ6DDGBVxXK5ew8Wtx40d6IJUE91RfEFIDxGd71Kuv1JkaJAPc1CpPsaMUWCeg&__tn__=-UK-R&c%5b0%5d=AT0GuaxqFd2vD471S8hnfU8_55BS0DQ8pNHjMaOExg5fwuc4zRPwhA0xN2FKcdgp3C2mtm2n1XzD6qM5oEWa9fooV7vWx7k5CjGFSp7wOtvgwB3qIk8rDi4iyG53Kh6YLL_Pt9FsTl1wQJMFPJNIaLkoVW8JZDqANCF68MuziBQ1O5vj5Ni7qFG2dyi68dg
https://l.facebook.com/l.php?u=https%3A%2F%2Fwww.wu.ac.th%2Fth%2Fnews%2F26031%2F%3Ffbclid%3DIwZXh0bgNhZW0CMTAAYnJpZBExV2xkbGMySkdSb2FhcWZWbgEeQX8m4FC8HFZOL98hcr9B9rQcVO9zOz0uMryrth2NC43NQkrqXKu_jI_KtyY_aem_5GKHmJjrzhAaSx7S2jUVjw&h=AT0tkZa9c9rSBVd1Rt7Zu6uaLOMYWX_avL06zhQp1mCaavADCPExQylxeNlvdALhJ8j7q9wFm0uTkKk-OItcl67pWz9bu5s1Yg7hH7xCNJ6DDGBVxXK5ew8Wtx40d6IJUE91RfEFIDxGd71Kuv1JkaJAPc1CpPsaMUWCeg&__tn__=-UK-R&c%5b0%5d=AT0GuaxqFd2vD471S8hnfU8_55BS0DQ8pNHjMaOExg5fwuc4zRPwhA0xN2FKcdgp3C2mtm2n1XzD6qM5oEWa9fooV7vWx7k5CjGFSp7wOtvgwB3qIk8rDi4iyG53Kh6YLL_Pt9FsTl1wQJMFPJNIaLkoVW8JZDqANCF68MuziBQ1O5vj5Ni7qFG2dyi68dg
https://l.facebook.com/l.php?u=https%3A%2F%2Fwww.wu.ac.th%2Fth%2Fnews%2F26031%2F%3Ffbclid%3DIwZXh0bgNhZW0CMTAAYnJpZBExV2xkbGMySkdSb2FhcWZWbgEeQX8m4FC8HFZOL98hcr9B9rQcVO9zOz0uMryrth2NC43NQkrqXKu_jI_KtyY_aem_5GKHmJjrzhAaSx7S2jUVjw&h=AT0tkZa9c9rSBVd1Rt7Zu6uaLOMYWX_avL06zhQp1mCaavADCPExQylxeNlvdALhJ8j7q9wFm0uTkKk-OItcl67pWz9bu5s1Yg7hH7xCNJ6DDGBVxXK5ew8Wtx40d6IJUE91RfEFIDxGd71Kuv1JkaJAPc1CpPsaMUWCeg&__tn__=-UK-R&c%5b0%5d=AT0GuaxqFd2vD471S8hnfU8_55BS0DQ8pNHjMaOExg5fwuc4zRPwhA0xN2FKcdgp3C2mtm2n1XzD6qM5oEWa9fooV7vWx7k5CjGFSp7wOtvgwB3qIk8rDi4iyG53Kh6YLL_Pt9FsTl1wQJMFPJNIaLkoVW8JZDqANCF68MuziBQ1O5vj5Ni7qFG2dyi68dg

Thai National VLBI Array (TVA), Phase 1

Sunda
Plate

Operation since 2025

Big lift on 22 Sep 2025

On-going building



Contribution to a Space Tracking



Advanced Radio
Frequency Laboratory

In the same building of Thai Space Consortium (TSC),
Collaborate with Centre of Observatory Operations and Engineering (COOE)



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, +)

Anechoic Chamber (Credit: Nattapong, Songklod, +)



CXKu-band Development with CETC16-CAS & MPIfR

B CETC16-CAS, China:  Wideband low-noise CXKu-band receiver, 4.55-13.65 GHz

mmm NARIT, Thailand: Colgate feedhorn and Mirror for CXKu-band system
B MPIfR, Germany: Backend of D/C and EDD (Annex since Sep 2024 ~)
L Droliminary
Credit: Dan, Pichate, | Preliminary }_

with his frontend team,
NARIT, MHESI




Short-term Vision for the Future
of CRAE in Thailand, & SE Asia



Vision for the Future: TVA, Phase 2
in C/X/Ku/K-bands, 2028 (?) ~

Nakorn Si Thammarat VGOS

Background © NordNordWest in Wikipedia Antenna Conversion (Petrov etal. 2007, AJ, 133, 2487)



VLBI Data Correlation
Center at Centerfor IT, NARIT

Installation Success

Supported by

on Aug 14, 2025.

NARIT CIT, SimpleHPC company,

and Director of NARIT Wiphu, &

SHAO correlator GP leader (F. Shu)

Slide Credit: Yu-An Chen (Victor )
Preliminary Correlation Result /

/

Credit: Victor

Figure 1. Fringe Detection Plot Generated from NARIT Correlator

Compute > 48 cores: Intel Xeon Gold CPU @2.80GHz
7))
c
O | Memory > 263 GB
3
= Storage > System: 446 GB - RAID1
S g > Data: 163 TB - RAID6
o
@ | Networkin | > Infiniband: 56 Gbps
GEJ g > Fiber Optic Bond Connection: 2x10 Gbps
O
) | System > CentOS7
Softwares > DiFX, HOPS, nuSolve, SKED, PGPLOT

Credit;: MPIfR

Figure 2. Fringe Detection Plot Generated at MPIfR in 2024



https://www.narit.or.th/en/4305_dawn_of_radio_astronomy

Vision for the Future: South-East Asian VLBI Network
in C/X/Ku/K-bands, 2027-2028 (?) ~

Dec -29°
GC, Southern

K. Sugiyama, A. Leckngam
N. Sakai, +
@NARIT

Background © NordNordWest in Wikipedia



Vision for the Future MORE?”: SEAVN + Philippines?
in C/X/Ku/K-bands, ?7?77?? ~

Dec -29°

GC, Southern

Joined “13"" SEAAN” in Philippines, 28-29 Nov 2023
Encouraged the establishment of SEAVN together!



https://indico.narit.or.th/event/196/
https://indico.narit.or.th/event/196/
https://indico.narit.or.th/event/196/

Vision for CRAE Project in Thailand & Regional VLBIs

[Construction] [Installation] [Upgrade]
©CETC16, UZ0
Dan+ oDan, MSI .
KASI
©S[jiro,J,
2025 [Establish Regional
~ 2027 VLBI Networks]
: e Thai National VLBI Array
e |/K-band receivers South-East Asi
Biq Lift e Ku Holography 2024 [VGOS stations] ¢ Souih-tast Aista

e Big LI e Call for Prop ~ 2026 VLBI Network

e Assembly System

e AZ/EL Movement
e Upgrade L-band with MPIfR
(Gundolf, Christoph, +)

% e Develop & Install e VGOS Building
C/X/Ku-bands receiver o Chiang Mai, Nakorn Si
] e Prototype L-band PAF Thammarat, & Songkhla
Big Lift Movie: e Initiate designing e Develop Receivers

https://youtu.be/ wmFGBUDjiw Q/W-bands receiver e Commissioning


https://youtu.be/_wmFGBUDjiw
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