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The first GLT scientific results (observed M87 at 3.5 mm) 
were published in the April 2023 issue of Nature.
• Astoundingly, we resolved the compact core of the 

galaxy M87 into a ring-like structure similar to that seen 
at 1.3 mm with the EHT.

• However, the diameter of the ring is ~ 8Rs, which is 
50% larger than that observed at 1.3 mm with the EHT. 

• Having a BH shadow image at two different frequencies 
gives stronger evidence that the emission associated 
with the ring is mainly coming from an accretion flow, 
rather than from a jet.

• This is the first-ever image unveiling three essential 
components: a BH together with in- and out-flows.

(Left) Stations in the 3.5 mm observations in 2018 towards M87.
(Right) EHT array with all the antennas participating since 2017 to date. 
Highlighted in red boxes are the stations to which ASIAA has access. 

M87 at 3.5 mm

SgrA* at 1.3 mm

M87* at 1.3 mm

EHTC et al. 2019

EHTC et al. 2022

Scientific Projects & First Results

There are two supermassive BHs with apparent sizes large 
enough to be directly resolved with the EHT at a resolution of 20 
μas: M87* and Sagittarius A* (Sgr A*). EHT images provided the 
first direct visual evidence for the existence of black holes.
• The ring-shaped light we see originates from around and behind 

the black hole, bent towards us because of the strong gravity.
• The intrinsic size of the shadow allows us to measure the mass 

of the BHs: 6.5x109 M
⊙
 for M87*, and only 4x106 M

⊙
 for Sgr A*.

• These images show that lensed rings are a universal feature of 
SMBHs regardless of their mass.

A paper with the results from the 2018 observations toward M87* 
with the GLT as one of the EHT stations has been submitted. Stay 
tuned!

Led by the GLT/VLBI group at ASIAA, in collaboration with the Smithsonian Astrophysical Observatory 
(SAO), & Danish partners at Aarhus University (AU), Niels Bohr Institute (NBI), National Space Institute 

at the Technical University of Denmark (DTU) and the University of Southern Denmark (SDU).

Since 2018, the GLT is a VLBI station in the Event Horizon Telescope (EHT). It has also joined in observations with the Global 
mm-VLBI Array (GMVA) on special projects, and other VLBI arrays. This kind of observations have opened the opportunity to 
test Einstein’s theory of General Relativity, and provided an unprecedented way to probe BH accretion and jet launching 
mechanisms. Here we show the first science results using the GLT together with ALMA and the GMVA at 3.5 mm (left) and the 
first results from the EHT 2017 campaign at 1.3 mm (right).

A long-standing goal in astrophysics is to directly observe the distinctive 
gravitational signatures of a black hole (BH): its event horizon and the 
strong lensing giving rise to the photon ring, with a size ~10GM/(c2D). For 
the nearest supermassive BHs (SMBHs), this can be achieved by 
mm/sub-mm very long baseline interferometry (VLBI) observations at a 
resolution of tens of μas. The GLT project contributes to this effort as a 
VLBI station. We plan to move the telescope from the Pituffik Space Base 
to the Summit Station. At a higher altitude (3200 m) and drier conditions, 
we will be able to observe at sub-mm frequencies and improve the 
angular resolution by a factor of ~ 10, thus enabling the study of detailed 
structure around BHs.

500 μas
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● 2009 : The ASIAA/VLBI group was established
● 2011: The US National Science Foundation (NSF) 

awarded the 12-m ALMA-North America Proto- 
type Telescope to a team led by ASIAA and SAO.

● 2013 – 2015: The 12-m telescope was retrofitted 
for the extreme cold weather at the Greenland 
Summit.

● 2017 Summer: Construction and assembly of the 
12-m telescope was finished at Pituffik (former 
Thule), Greenland.

● 2017 Autumn: ALMA-type 3-cartridge cryostat, 
receivers at 86/230/345 GHz, and backends were 
installed in the receiver cabin.

● 2017 December: The GLT detected the first 
astronomical light with the Moon at 3 mm.

Imaging simulations with 
GLT/Summit at 230 (left) 
& 345+690 GHz (right) 
(Asada, Pu, et al., in 
prep.). 

Model Model

Reconstructed image Reconstructed image




