
East Asian Observatory and James Clerk Maxwell Telescope 

The East Asian Core Observatories Association (EACOA) was established in 2005 by ASIAA, National Astronomical Observatory of Japan 
(NAOJ), Korea Astronomy and Space Science Institute (KASI), and National Astronomical Observatories of the Chinese Academy of 
Sciences (NAOC). EACOA hosts the EACOA Postdoctoral Fellowship Program and organizes regional scientific conferences, in addition to 
funding the East Asian Observatory, for promoting the collaboration and science excellence in the East Asian regions.

The East Asian Observatory (EAO), founded by EACOA, aims to promote the collaboration in astronomical research among the East Asia regions 
and to develop, construct, and operate first class astronomical facilities in the world. The EAO is currently operating the James Clerk Maxwell 
Telescope (JCMT) atop of Mauna Kea at 4000m above sea level on the Big Island in Hawaii.  Taking advantage of the large 15-meter reflector, the 
best weather condition on Earth, and the suit of state-of-the-art instruments, astronomers can study those celestial objects near the Earth, such as 
comets, planets and their satellites in the Solar system, those in the Milky Way Galaxy, such as the star forming clouds, all the way to those far far 
away, such as extragalaxies and the associated supermassive black holes in their nuclei, and the high red-shift galaxies at the dawn of the Universe.
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Instrumentation 
Sub-millimeter	astronomy	from	the	heights	of	Maunakea.	The	JCMT,	with	its	15m	dish,	u?lizes	atmospheric	windows	to	

op?mize	scien?fic	discovery	with	its	three	primary	instruments:	SCUBA-2,	RxA	and	HARP.	
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SCUBA-2	
Con+nuum	 camera	 uses	
Transi?on	 Edge	 Sensors	 (TES).	
Opera?ng	 at	 450	 and	 850μm.	
5120	 bolometers	 at	 each	
wavelength	 band.	 FOV:	 45	
arcmin2.	Main	 beam	 size:	 7.9”	
at	 450μm	 and	 13.0”	 at	 850	
micron.	

HARP	
16-pixel	 Heterodyne	 receiver	 opera?ng	 at	
325	 -	 375	 GHz.	 Main	 beam	 size:	 14”.	 The	
receptors	 are	 arranged	 in	 a	 4x4	 grid-like	
pa]ern	 separated	 by	 30”.	 The	 back	 end	 for	
this	receiver	is	ACSIS.	

Possible	ou^lows	in	the	W51	
region	as	seen	by	HARP		

(GAIA	3D)	

HARP	data	of	the	Orion	Bar		
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RxA	
Single-pixel	 heterodyne	 receiver	
opera?ng	 at	 211	 -	 272	 GHz.	 Main	
beam	 size:	 20”.	 The	 back	 end	 for	
this	receiver	is	ACSIS.	

FTS-2	
The	 Four ie r	 T rans form	
Spe c t r ome te r	 s upp l i e s	
intermediate	 (R	 ~10	 to	 5000)	
imaging	 spectroscopy	 across	
the	450	and	850μm	bands.	 It	
i s	 op?mized	 for	 a	 low	
resolu?on	 (~0.1	 cm-1)	 SED	
mode	with	a	~7’	arcmin2	FOV	
and	a	high	 resolu?on	 (~0.006	
cm-1)	 mode	 with	 a	 reduced	
FOV.		

POL-2	
The	 SCUBA-2	 polarimeter	 uses	 the	
full	 SC2	 FOV.	 The	 configura?on	 is	 a	
rota?ng	 λ/2	 plate	 followed	 by	
analyzing	 grid.	 The	 waveplate	 spins	
at	 2Hz	 and	 modulates	 incoming	
linear	 polariza?on	 at	 8Hz.	 The	 1/f	
noise	 knee	 for	 SC2	 is	 ~1.	 The	 data	
acquisi?on	 sampling	 rate	of	 ~170	Hz	
enables	each	polariza?on	rota?on	to	
be	sampled	~20	?mes.		

Ancillary	instruments	to	SCUBA-2:	
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OMC-1,	taken	in	commissioning	by	POL-2	 The	FTS-2	instrument	

M66	at	850μm	
credit:	VLT/ESO,	
JAC,	G.	Bendo	

ACSIS		
The	 digital	 autocorrela+on	 spectrometer	 can	 be	
configured	with	up	to	2	(HARP)	or	4	(RxA)	spectral	
windows	of	250,	440,	1000,	or	1860	MHz,	of	which	
the	 440	 and	 1860	 spectral	 windows	 consist	 of	 2	
sub-bands	each.	The	spectral	resolu?on	varies	from	
30	kHz	to	~1	MHz.	

The EACOA directors, EAO Board members, and 
EAO Director-general met at the National 
Astronomical Research Institute of Thailand 
(NARIT) in Chiangmai, Thailand in 2022.

Pattle et al. (2018)

Wang et al. (2017)

As one of the large program at JCMT, the 
SCUBA-2 Ultra Deep Imaging EAO 
S u r v e y ( S T U D I E S ) i m a g e d a 
representative sample of the high-redshift 
far infrared (FIR) galaxy population that 
may account for the FIR background.

For the first time, astronomers are able to 
map out, with the JCMT SCUBA2 POL-2 
instrument, the morphology of the minute 
magnetic fields in dense gas of the Pillars 
of Creation in the Eagle Nabula.


