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VERA upgrade : past and future

e 1stPhase : 2008-2015
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e Mitaka-FX > Mizusawa Soft correlator (2015~)
e DIR2000 recorder-> OCTAVIA. OCTADISK (2014~ )
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2"d Phase: Block diagram (2017/10)
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Broad band system: Phase-ref Image
Comparison bet 4G VS 12G (Orion-KL)
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Broad band system: Parallax
Comparison bet 4G VS 12G (Orion-KL)
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Results: Image of Sgr A* and calibrator
using 8 Gbps system
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Fig. 3. Image of Sgr A* 43 GHz (left), J1745-2820 43 GHz (middle), and J1745-2820 22 GHz (right). The contours are plotied at the level of So g, = V2" (0=
1,2,3,---), where rms noisa kwvel, orms, i3 shown in bottom right corner of each panel.
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Results: Measured positional variation of Sgr A*
relative to J1745-2820
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Fig. 4. Measumd positional variation of Sgr A" melative to J1745—-2820. (left): Positions on the sky. (middle): R.A. (black circles) and Dwecl. (gray circles)
pogition varsus ime. Decl. data are offset for clarity. {right): Residual offsat with the best-iit proper motion removaed. The sinusoidal curves show the fiked

parallax of 0.125 mas corresponding to the distance of 8 kpe.
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Discussion and Conclusion

* Non-Acceleration of Sgr A*
— VERA(Our result)
wl cosb =-6.307 & 0.025 mas /yr. pb= -0.214 = 0.017 mas / yr

— VLBA(1995 to 2003 by Reid & Brunthaler 2004)
e ulcosb=-6.3791+£0.026 mas/yr. ub=-0.202 & 0.019 mas /yr

These are consistent with each other within 1% level , Comparing with two
measurements whose time gap is 6t = 17 years, we can strongly limit the
acceleration of Sgr A*. The upper limit of the acceleration is estimated to be
0.004 mas /yr*2= 0.2km/s/yr for combination. This upper limit is one of
magnitude smaller than the previous estimations of 0.3 mas /yr”2 for VLA
(Backer, & Sramek 1999) and 0.03 mas/yr”2 for VLBA ( Reid & Brunthaler 2004)



Discussion and Conclusion

Non-Peculiar Motion of Sgr A*

— The apparent motion in Galactic longitude direction
ulcos b =-6.307=% 0.025 mas / yr

Q0 =28.38 £0.12 km/s/kpc and ©0 = 227.0 == 1.0 km /s
(RO = 8 kpc and the solar motion is 12.2 km/s)

These are consistent with value estimated using the VLBI astrometric results of 160 star-forming
regions (VERA Collaboration) and using Gaia DR2 data (Eilers et al. 2019).

— The apparent motion in Galactic latitude direction
ub =-0.217 = 0.017 mas /yror-8.1 & 0.6 km /s for RO = 8 kpc

This is consistent with the inverse of the solar motion of W. = 7.3 = 0.9 km/s (Schonrich et al. 2010)

— The peculiar motion of Sgr A*

(Avl cosb, 6vb) =(3.2 &= 2.5, -0.8 =1.1 km/s)

The peculiar motion of Sgr A* with respect to the barycenter of the Galactic rotation on a global
Galactic scale. This result shows Sgr A* is more stationary in the Galactic Center.

(18 = 7 km/s, -0.4 = 0.9 km/s Reid et al. 2004)
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Brock diagram (3" Phase)
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RF-Direct A/D OCTAD

VERAZ 5 BAI#EER & (2017/8)
>IF A/D available

OGA L afHzs=F85% (2019/8)
> IF and RF A/D available
RF, IF Switch was installed
WVR. no DC-Simple System
Freq :20-24 GHz>18-27 GHz
Broad band:2048MHz > 9216MHz
Input Ch: 2(4)

Under verification (~2020/9)
Upgrade at other stations(~2020/8)

INETR, EEpRERR EZ{EHS YU @190809
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Speed [Msps]

GPU Correlator
KFXCOM (GPU) VS GICO3(CPU)
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Comparison btw GPU and CPU
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GPU (RTX2080)#E 825

Correlation Speed with 4-stations,2-bits by GTX1080 RTX2080ti
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Summary

K, Q Dual polarization obs start (All stations)

OCTAD. RF-IF switch system all installed at upper
Cabin (Oga)

Low frequency (L-S)observing system was installed
at Miz and ISG and is under verification

GPU correlator under verification (open 2020/4)

Pathfinder VERA for SKA





