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EHT :史上第一張黑洞陰影圖像
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GLT



Summary
• The Greenland Telescope has been deployed to 

Thule, Greenland!

• First light in the end of  2017!

• 230 GHz fringe between ALMA and GLT 
detected (Jan 2018) !

• Joined the Event Horizon Telescope and Global 
Mm-wave VLBI Array

• VLBI runs since April 2018!

• Fringes detected between GLT and ALMA

• Prepare Deployment to Summit Station
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The GLT History

• A sub-project from Taiwan’s participation in 
NA-ALMA project – To provide a unique VLBI 
baseline for ALMA

• In 2011, the SAO/ASIAA was awarded with 
the NA-ALMA prototype antenna.

• Aiming at sub-mm VLBI and THz single-dish 
at Greenland Summit.（Not Thule）

• Most funding from Taiwan agencies. Rest from 
SAO.

7



Greenland Submit
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• Criteria for new submm site for VLBI
• High and dry submm sites

• Mutual visibility with SMA and ALMA
• Logistics and accessibility
• Unique VLBI baseline

PWV measurements by NASA TERA & AQUA.  Red: PWV > 10 mm
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It will provide 
9,000 km 
baseline, 
corresponding 
to 20 uas at 
345 GHz!!

IRAM 
30 m

LMT

PdBI

GLT



Greenland – Summit Station
• Established/operated by US NSF & 

Greenland Government.
• Atmospheric and weather researches are 

main topics.  Established in 1989.

• N72.60o, W38.42o. Altitude: 3210m.

• Summer: 45 people, Winter: 5 people (3 
months shift)

• Possible to carry things by flights with C-
130, etc., or through land.
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Site Testing Data

12Matsushita et al. 2016 PASP
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Instruments
• Phase I: VLBI Operations (First light)
• ALMA-type Cassegrain optics
• Single receiver system for VLBI
• Three-cartridge, ALMA type receiver system
• 86, 230, and 345 GHz
• ALMA receiver compatible

• Phase II: VLBI + Single-Dish Observation
• New optics with selection mechanism
• VLBI receiver
• Multi-element Heterodyne Receiver
• Submm camera



GLT VLBI Receivers
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Future Plan (2)
• Current and Future Resolution of  EHT 

EHT 2017
220 GHz

EHT with GLT
220 GHz

GLT @ Summit
660 GHz

We will have better 
resolution & sensitivity on 
M87 black hole shadow & 

jet.

We will have much better 
resolution for black hole 

shadows in various 
galaxies.

3 x 3 pix (9 pix)

M31 (Andromeda)
Black Hole

5 x 5 pix (25 pix) 15 x 15 pix (225 pix)


