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EAVN array upgrade



M87 image with KaVA + TIA + Nanshan
(Yuzhu Cui+ AGN Sci. WG 2020, PASJ submitted)
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The counter jet of M87 is well resolved!
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First ever C-band image (VERA + KUS, YAM, HIT, TIA)
(Kunwoo Lee + EAVN P.E. Team)
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Sgr A* science with EAVN



|. Cho+ AGN Sci. WG in prep

EAVN-EHT observation of Sgr A* in 2017 April
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Quasi-simultaneous observation at 230 (EHT), 86 (GMVA+ALMA), 43 and 22GHz (EAVN) in 2017 April
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Intrinsic size (uas)

|. Cho+ AGN Sci. WG in prep

Non-thermal electrons are needed to explain
the large intrinsic size of Sgr A* at 22 and 43GHz!

1mm
major
61mm

minor —
elmm

102_

-\
Q(e\\«\_ elsotroplc =27.5uas, y=1.05

= 35.8 uas, y=0.96
33.6 uas, y=0.89

___________________________________________________________

expected diameter of the black hole

as)

ylu

Keplerian-shell model
RAIKOU = GR Radiative Transfer code

(a)7 = 20°
400 1.3 cm
I/I (max)
200 (-
I 0.0
0
- -0.5
-200 -
540

BeCl thermal e-

400

20 I
-200
-400 + non

o

(Johnson+18) 2 o0
101 .
109 10!
-400 -200 200 400 -400 -200 200 400 -400 -200 200 400
A (mm)  [uas]
2020/Sep/24 Mizusawa VLBI observaroty Users Meeting 8



Core position relative to the SMBH
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EAVN Large Program for Sgr A* (PI: llje Cho):
Discriminating the origin of Sgr A* emission
by “simultaneous K/Q band mode observation”
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Core shift
in jet

Accretion flow
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Jet in GRMHD simulations (Moscibrodzka+ 2014)
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Core shift in accretion flow (Kawashlma+ in prep)
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Predicted core shift (btw. 22-43GHz)

® jet:~130 pas
® accretion flow : ~3-23 puas

Astrometric accuracy (major-beam)
KVN ~140 uas
KVN+MIZ ~ 90 pas
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(Preliminary) Core shift
towards both RA and Dec
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Predicted core shift (btw. 22-43GHz)

® jet: ~130 pas
® accretion flow : ~3-23 pas

Astrometric accuracy (major-beam)
KVN ~140 pas

KVN+MIZ ~ 90 pas

KVN+VERA4 ~ 35 puas
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M87 science with EAVN



EAVN Large Program for M87 (Pl: Kunwoo Lee):
Probing the innermost region of the M87 jet
with 10,000 km baseline EATING VLBI@22GHz
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@®EATING VLBI as a new approach

R to monitoring the jet base of M87
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M87* black hole appearance in 2009-2017
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However, the M87* shadow is wobbling - orientation of the ring is changing between the data
sets. This is caused by the turbulence of the accretion flow in the vicinity of the event horizon.
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1. Sgr A* [CHITDIFRABEFFIEDRE (1. Cho+ in prep)
2. M87MD>x1 v hAEU AIEELLOBEBEDFER (Y. Cui+ in prep.)
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