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VLBI (Very Long Baseline Interferometry)
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Galactic astrometry

Parallax ~ 100 uas
for 10 kpc distance
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GAIA and VLBI are complementary
to each other
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alaxy rotation
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Galactic constants

As of 2017 (preliminary) Honma+ (2012)

144 SFRs 52 SFRs

R, = 8.16%0.26 kpc R, = 8.05%0.45 kpc

O, = 2378 km/s ®, = 238*14 km/s

Q, = 28.992£0.39 km/s/kpc 0, =29.57%0.78 km/s/kpc

(U, Vo, Wy) = (11.10, 12.24, 7.25) km/s (Schorich, Binney, Dehnen 2012) assumed




Impact on Direct Dark Matter search

« Dark matter is though to be elementary particle, and 03"::;3’@,
there are on-going experiments to directly detect DM )
(Xmass, Xenon 100, DAMA, ...)

« To reveal the nature of DM particle, Galactic
parameters (galactic rotation speed and DM
density) are crucial.

« High-precision VLBI astrometry can impact
not only on Galactic astronomy but also on
fundamental physics
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M87 VHE and radio flare: Hada+(2014), ApJ, 785, 165



M87 jet
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The East-Asian VLBI Network f"

(Image Credit: Reto Stockli, NASA Earth Observatory)
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From VLBI to SKA

EAVN+ Global
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Sclence cases

 Galactic structure
 AGNSs
« Maser
n
* Pulsars
« Radio transients
« SETI (1?)
and hopefully more




Pulsars and BH Binaries

« Distance
critical to physics (Eqg. of states, GR etc.)

* Proper motion
high Kkick velocity for pulsar, small kick for BHs

N

Chaterjee+(2009) Cyg X-1 by Reid+(2011)



EHRKXADB: FRB

* FRB (Fast Radio Burst):

millisec radio burst with large [ X ik ”
DM (Dispersion Measure) Ntk ‘E
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 Origin is still unknown
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 Candidates vary from
cosmological source (e.g.,
mergers of compact sources)
to man-made artificial noise
(such as microwave oven)

Time after UT 19:50:01.63 (ms)

The Lorimer Burst (Lorimer+ 2007)
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& NKRKADEM follow-up?

NS-NS7ZzE T

IRSTDEIEETES

R

(?)

nature International weekly journal of science
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News & Comment September

Rumours swell over new kind of gravitational-wave
sighting

Gossip over potential detection of colliding neutron stars has astronomers in a tizzy.

Davide Castelvecchi
24 August 2017 | Updated: 25 August 2017, 25 August 2017
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