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M87 KaVA モニター研究 アップデート (Park, Hada, Kino+2019, ApJ)
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Jet kinematics of 4C+21.35 from KaVA observations 2415

Figure 2. Jet kinematics derived from the 22 GHz KaVA maps. Top panel:
Projected distance from the core as a function of time for all five jet
components, separately for the outer components in the 10-mas blob (upper
diagram) and the three inner jet components (lower diagram). Bottom panel:
Apparent speeds of the three inner components as a function of projected
distance from the core.

speed. Extrapolating the position of the newly emerged component
(component C in Fig. 1) back to zero distance from the core suggests
an ejection in 2014.5 ± 3.4, assuming a constant component speed,
consistent with the peak time of the 2014 mid-November γ -ray
flare.

The 10-mas blob moved towards the north-east with an apparent
speed of (5.7 ± 0.4)c. Its flux density did not change significantly
during our observations. The trajectories of the two jet components
inside the blob are almost perpendicular to the jet orientation. This
is consistent with previous MOJAVE observation results (Homan
et al. 2009).

3.2 KaVA at 43 GHz

At 43 GHz, only the core and the inner jet of 4C+21.35 are visible;
the 10-mas blob is too faint to be seen at this frequency (cf. Fig. 3).
The core peak flux dropped from 1 to 0.5 Jy from 2015 to 2016,
consistent with the observations at 22 GHz. We detected four jet
components and could track two of them. The component closest

Figure 3. A 43 GHz KaVA image of 4C+21.35. The contour levels start at
three times the rms noise value (1.14 mJy beam−1), and increase in steps of√

2. The two circles labelled with letters mark jet components that we were
able to track reliably, the two grey crossed circles mark jet components we
could not re-identity or track reliably. The CLEAN beam size is illustrated
on the bottom left (0.79 mas × 0.63 mas).

to the core, at a distance of around 0.3 mas, seemed to be blended
with the core. The component at around 1.7 mas showed no clear
preferred direction of movement. We were not able to confirm the
new knot whose appearance in 2015 Troitskiy et al. (2016) reported,
or the stationary component located at 0.14 mas from the 43 GHz
core. This is likely due to limited resolution since our maps show
that the innermost component is located at ∼0.3 mas and exhibits
random movements. Alternatively, it could have been short lived and
was not detectable when our observation re-started in the beginning
of 2016.

The jet components moved outwards monotonously throughout
our observations (see Fig. 4). The flux density from the outer
component decreased almost linearly, while the flux density from
the inner component increased(cf. Fig. 5). The apparent jet speeds
are (3.5 ± 1.4)c and (6.8 ± 1.5)c, respectively.

3.3 Intrinsic Jet Speeds and Doppler factors

The apparent (plane of sky) jet speed in units of speed of light βa,
intrinsic jet speed β, and viewing angle between the jet axis and the
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Obs. Code Date UT time Target Freq. KaVA Tianma Urumqi NRO Medicina

(M87)
Noto
(M87)

Sardegna
(M87)

a19mk02a 1/30 16:50 – 23:50 M87 K � � � � �
a19mk02b 2/1 15:40 – 22:45 M87 Q � �
a19mk02c 2/17 15:10 – 22:10 M87 Q � �
a19mk02d 2/19 15:00 – 22:00 M87 K � � � � �
a19mk01a 2/27 19:45 – 1:45 SgrA Q � � �
a19mk02e 2/28 13:55 – 20:55 M87 K � � � � �
a19mk02f 3/1 13:55 – 20:55 M87 Q � �
a19mk01b 3/9 18:50 – 0:50 SgrA Q � �
a19kh01a 3/22 12:00 – 0:00 M87+SgrA Q � �
a19kh01b 3/23 12:25 – 0:25 M87+SgrA K � � � � � �
a19kh01c 3/29 11:30 – 23:30 M87+SgrA Q � � �
a19kh01d 3/30 11:55 – 23:55 M87+SgrA K � � � � � �
a19kh01e 4/10 11:15 – 13:15 M87+SgrA K � � � � � �
a19kh01f 4/12 10:35 – 22:35 M87+SgrA Q � �
a19mk02g 4/26 10:10 – 17:10 M87 K � �
a19mk02h 4/27 10:05 – 17:05 M87 Q � � �
a19mk02i 5/6 9:30 – 16:30 M87 K � �
a19mk01c 5/11 14:40-20:40 SgrA Q � �
a19mk02k 5/23 8:30-15:30 M87 K � � �
a19mk02l 5/25 8:25-15:25 M87 Q � �
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EAVN M87 43GHz 理論モデルで予言される
らせん磁場形状
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EAVN両偏波ネットワーク
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