AGN science with KaVA

Clean LL map. Array:

Sgr A* @43GHz " M87 @22GHz

By K. Akiyama

Preliminary image (KVN+VERA 43 GHz, 2012/05/16)

VERA UM 2013 @NAOJ, Mitaka



Bright AGN jets:
Sgr A*:
Phase referencing:

Longer Baseline:



Bright AGN jets



M87 images Double check

Clean LL map. Array: VERA
M87 at 22.984 GHz 2011 Nov 26

We verify both images are consistent. (i.e., no significant
differences of rms, peak-flux etc. between both images.)



Data analysis: K. Akiyama
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Astronomical herald
(2013 July):
by Sawada-Satoh



Ampltude

KAVA AGN skype meeting @2013-Apr-18 KAVA AGN skype meeting @2013-Apr-18

Results — calibrated visibility (4C39.25) Only each array —43GHz
* Flux loss can be seen in the specified station- -t |
based data i Py

NI

4C39.25 at 43,684 GHz in LL 2013 Jon 10 1:06ASAZ0

— 22 GHz: Tamna-based visibility Ulsan-based

— 43 GHz: Ulsan-, Ogasawara-based visibility
+ Additionally, large scatter of Ishigaki-based flux
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Amplitude — (u, v) plot (4C39.25) What caused flux loss?

* R13011B (K-band): VERA-Oga was lacked * For 22 GHz

— Tamna-based flux is approximately 30 % lower than
other KVN stations
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Pointing offset?




Sagittarius A*



V [km]

KVN+VERA has better (u,v) coverage
than VLBA+GBT @ 43GHz!
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Pericenter PCISSCIge of G2 (Gillessen et al. 2013)
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Figure 2: Position-velocity-diagram of G2, extracted from our April 2013 SINFONI data set along the
orbit projected into the cube. This diagram 1s a co-add around the lines Brackett-y, Heliom-I, and
Paschen-a. The yellow line delineates the L'-band based orbit, the white line the Brackett-y based one.



Sgr A* Image @ 43GHz on 16th May 2012

By K. Akiyama

Preliminary image (KVN+VERA 43 GHz, 2012/05/16)

Data looks promising, but still problems to conduct full-correlations.



Faint AGN observation in Phase
referencing mode
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E. Tremoul!, T. Jung?, A. Chung!, B. W. Sohn?

1. Yonsei University
2. Korea Astronomy and Space Science Institute (KASI)

» Total observ:
- It is difficult to ob
- K-band : M84, Ni
- Q-band : M84 NGC -
- approximately 3 hours switchi a
= 15~20 min switching for each_ pair / 1_hour
- image sensitivity < 0.5 mJy

» Recording mode : 1 Gbps recording
(KVN: Mark5B, VERA: DIR2000 or OCTADISK)

This demonstration will allow evaluation of our KVN+VERA PR performance
and will provide an important basis to prepare the "phase referencing and
astrometric observations” with the KVN+VERA.




Towards longer baseline:
I-J-K collaboration
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Bright AGN jets: Problems have not been resolved.
We somehow try to prepare 15t paper using various
amplitude calibrations.

Sgr A*. We keep on intensive monitoring towards G2
passage! (& walting for past 1Gbps data correlations).

Phase referencing: \We kick-off a test in Virgo

Longer Baseline(s): We kick-off a test of Italy-Japan
baseline.



BACK UP



Peri-center passage of G2 in the center:
Position Velocity diagram

Gillessen+13
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Figure 3: Series of position-velocity-diagrams from 2004 to 2013 extracted from SINFONI data,

scaled to 1dentical peak luminosities. For illustration purposes, the original data were resampled in
each axis to twice as many pixels as the original, and the diagram was smoothed with a Gaussian

kernel of FWHM = 2 pix. The evolution of the tidal shear is obvious.

G2 does not walit for us!




change of Sgr A*

(1) Imaging of possible structural

. \"""‘r' - L2

Akiyama+2013 |

(qv)
B
D
D
(0p)
D
=
)
qe]
=

-
c
S
@)

O

=
D)
c

L2

)
D

" —

0.5

(mas)

1 VERAIC & BSgr A*?D43 GHzMD A #

Right Ascension

/ (2008/11/5 &A1)

—



Peri-center passage of G2 in the center:
L’-band images

Gillessen+13

Figure 1: Series of deconvolved L'-band images of the central arcsecond. G2 is unambiguously
detected up to 2012, but not in 2013, where the image does not show a source. Starfinder detects a

source but only at roughly the expected position. The high confusion around Sgr A* and G2's lowered
surface brightness appear to hamper a detection.



