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Cabinet proposal 2015

Telescope design and site decisions mid 2016

Construction 2017

Fully commissioned 2021

• 2nd national astronomical facility

• Strategic importance in the SEA region

• (Phase I) 20-25m dish, up to ~43 GHz

• more dishes in Phase II -> TVN

• Science: Star-forming regions,  AGN, galaxies, (pulsars), 
…

• VLBI geodesy: tectonic motion

• Contribution to EAVN, LBA

TVN	



輪島さんより	
As	of	2016/Dec	



2016年の主な活動実績	

•  EAVN	Tiger	Team	(日韓中)	定例会議	
– Skype:	9回	
– F2F:	1回	(貴陽)	

•  EAVN試験観測の加速	
– 撮像試験(1Gbps)	計5回:	2回@Q,	2回@K,	1回@C	
– 2Gbpsフリンジ試験:	1回@Q	

•  EAVNワークショップ@貴陽	
– 中国キー局キー人物とのf2f会合	
– KaVA	SWGからEAVN	SWGへ	



First	(0th?)	EAVN	image?	

•  2016/3月	(Tianma常温受信機)	
•  2016/9月にTianma新冷却受信機を用いた再観測	

KaVA+Tianma@43GHz,	1Gbps	(M87)	

赤：Tianma基線	



First	EAVN	fringes		
“at	2Gbps”,	“with	Tianma	new	cooled	receiver”	

•  2016/Sep/13,	Q-band,	3C345	
•  KVN,	Tianma,	(VERA)	
•  SNR~175@KVN-Tianma	(~50@KVN-KVN)	

Mk4/DiFX fourfit 3.12 rev 1320 3C345.zbjrgk, No0015, Le
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First	EAVN	run	with	Nanshan(Ur)	

•  2016/Sep/26	
•  UT	1:00-7:00	
•  22GHz	
•  KaVA,	Takahagi,	

Urumqi	
•  M87,	3C273	
•  Max	baseline	length	

–  2300km	=>	5500km	
–  1.2mas	=>	0.5mas	



EAVN	Workshop	
@貴陽 	

•  EAVN	SWG発足	
•  F2F	meehng	with　
key	persons	in	China	

•  FAST	500m		

KaVA	AGN	SWGの様子	
中国からの研究者も多数参加	

ウルムチ局のメンバーと	
FAST	



EAVN	imaging	simulahon	
M87	22GHz	VERA	1Gbps	



M87	22GHz	KaVA	1Gbps	
(we	are	here	now)		

Image	rms: 220uJy	
DR	(peak/rms):	5200	



M87	22GHz	
EAVN13(KaVA+T6+Ur+Sj

+Tk+Ks+Gf)	2Gbps	

Image	rms: 45uJy	
DR	(peak/rms):	24000	



(余談)	
M87	22GHz	2Gbps	
EAVN13+TVN+LBA

+Italy	

VERA4局	+	イタリア3局	フリンジ検出（今月！）	



2017年春EAVNキャンペーン	
観測について	



First	EHT	with	ALMA	is	scheduled	in	Apr/2017	

史上初めてブラックホールの写真が得られるかもしれない	

EHTとコラボ：EAVNを世界にアピールする絶好の機会	

Imaging the Black Hole Shadow and Jet Launching Region
of M87

PI: The EHT consortium

VLBA image at 7 mm
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EHT array 2017

Model without ALMA with ALMA

Figure 1. Project Overview. (top) Image of M87 at 7mm with the VLBA. Upper Insets show particle density
and magnetic field lines threading a simulated jet (Moscibrodzka+ 2016) and the 2017 EHT array as viewed from
M87. (bottom) Model image of M87 at 230 GHz with simulated EHT reconstructions. The model image is based
on Moscibrodzka+ (2016) with general relativistic radiative transfer (Dexter+ 2016). Images are reconstructed with
sparse modeling (Honma+ 2015) showing expected EHT performance with and without ALMA (see Fig. 2). We have
compared these results with four synthesis imaging techniques (Bouman+ 2016) and have confirmed that, with ALMA,
we can clearly detect the shadow with each method.

A. Introduction and Background: Among all AGN known to power jets, M87 presents us with
the best opportunity to forge a link between the supermassive black hole (SMBH) and relativistic
outflow. At a distance of 16.7Mpc, and with an estimated mass of 6.6⇥109 M� (Gebhardt+ 2011), the
Schwarzschild radius of this black hole subtends ⇠ 8µas on the sky. Because of strong gravitational
lensing near the black hole, the apparent diameter of the shadow cast by the black against the local
hot plasma will be 42µas (Bardeen 1973), and the corresponding apparent diameter of the Innermost
Stable Circular Orbit (ISCO) for accreting matter is 59µas. Remarkably, the sizes of these strong-
field GR features are well matched to the angular resolution of the Event Horizon Telescope (EHT),
a 1.3mm wavelength VLBI array spanning the Earth. The EHT Consortium has used observations
on a three-station 1.3mm VLBI array to report size measurements for the jet base of M87 of just
44µas (5.5 times the Schwarzschild radius), confirming the existence of horizon-scale structure and
bringing the possibility of imaging the jet launch region within reach (Doeleman+ 2012, Akiyama+
2015). In parallel, members of our team have carried out the most detailed VLBI imaging of the M87
jet at longer wavelengths. At a wavelength of 3mm, the inner jet down to ⇠ 20 Schwarzschild radius
scales exhibits a broad parabolic opening, indicating the start of an accelerating outflow, as well as
a clear counter jet, constraining the location of the central black hole (Asada & Nakamura 2012,
Hada+ 2016, Fig. 1). In addition, phase-referenced VLBI over multiple wavelengths has revealed
a clear frequency-dependent shift of the jet base, as expected for a jet that becomes optically thin
at higher frequencies close to the black hole (Hada+ 2011). Together, these prior results place the
1.3mm VLBI emission within a few Schwarzschild radii of the black hole.
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SgrA*	

M87	Event	Horizon	Telescope	(230GHz	VLBI)	
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(7hr)	 KaVA1	 　	 EAVN1	 　	 EAVN1	 　	 EAVN1	 　	 KaVA1	
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KaVA/EAVN	Large	Program		
Mar-Apr/2017	dran	schedule	

•  KaVA	LP	スロットのうち、EHT周辺の数エポックをEAVNに割り当て	
•  EAVN	22GHz:	KaVAに加え、Tianma,	Urumqi,	Sejong交渉中	
•  EAVN	43GHz:	KaVAに加え、Tianma,	Sejong交渉中	
•  JVN	22(43)からもご検討いただけると更に強力	(茨城、鹿島、岐阜)	



まとめ	

•  EAVN進捗2016	
– 試験観測の加速	
– 中国コミュニティーとの協力体制	

•  EAVN	2017春	
– ミリ波VLBI+ALMAとの同時観測で注目度抜群	
–  EAVNとして過去最大級のキャンペーン観測	
–  JVNからも参加をご検討いただけると非常に強力	

•  EAVN	2017年度中	
– 定常(共同利用)運用を想定したコミッショニング	
–  2Gbps撮像試験観測	
– 月例観測	


