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NAGY Eddilities OP

Our research facilities have been setup | NAQJ Nobeyama Hagsnorretecure NAOJ Mizusawa e preiscune

around the world for better observational [l Nobeyama Radio Observatory (c rroject) +p.15 [ Mizusawa VLBI Observatory
environments to explore the Universe. Nobeyama Radio Observatory raised Japanese radio astron- (VERA) (c Fraec) — p12 ) )

. L omy to the top tier, internationally. The 45-m Radio Tele- Astrometry and geodesy are actively being
Our research and observational facilities are scattered scope is the largest millimeter radio telescope in the warld. researched, and the Time Keeping Office here
throughout varous regionsof Japan s well asin foreign | 28 e K et e i Soandard Tme. G VEHA tlescoa € crestng 3
countries. To better understand the Sun, stars, interstellar e e T three-dimensional map of our Galaxy.

A - X molecules and accretion gas disks around proto-planetary
matter, galaxies and other celestial objects, the best quali- systems. The Nobeyama Campus is open daiﬁr tothe public.

ty data in a wide range of wavelengths, from visible to
radio waves, are indispensable. For this purpose, our
observational facilities are located in the optimum natural
environments.

Esashi Earth Tides Station
This facility has been monitoring the details of the
tidal deformation of the Earth. Shown here are laser
tiltmeters to measure the extension of the Earth's
surface using laser beams.

M Nobeyama Solar Radio Observatory (c Fragct) — 15

The Radioheli his a radio interfe system dedi-
N N cated to detailed observations of explosions on the solar

Opaﬁh:mxm.wu? nlse;unnﬂilemofttm;' surface and the monitoring of solar activities.

‘and observational focilifies is cooperating with the ofhers

to enhance efforfs to unveil the mystery of the enfire

LUniverse.

[ RISE(Research of Interior Structure and
Evolution of Solar System Bodies) Project
i Project) — p.22

The first accurate gravity and topegraphy maps of
the Moon were obtained using the KAGUYA
mission's laser altimeter, relay satellite, and VLBI
satellite. The lunar interior will be investigated using
a laser reflector and VLBI radio sources on board the
SELENE-2 mission.

Asteroid explorer "Hayabusa-2"
(JAXA/Ikeshita).

NADJ Okayama oayama Prefecuure
NAOJ Chile M Okay physical Ob Y (c Froject) g6

The main facility of the Okayama Astrophysical Observatory is
a 188-cm reflector, one of the largest optical-infrared
telescopes in Japan. The observatory is the center of optical
and infrared observations in Japan aimed at galaxies, stars,
and ohjects in the Solar System. New “eyes” with which to
explore the Universe are being developed, such as an infrared
spectrometer and an infrared wide field camera.

Takahagi, Hitachi, Inaraki Prefecture

NAOQJ Mitaka Tokyo mevapois
M NAOQJ Chile Observatory ic Froject) ~pis M Mizusawa VLBl Observatory : As the headquarters of NAOJ, the Mitaka Campus houses offices of various projects and divisions, as well as administrative offices.
The Atacama Large Millimeter/submillimeter Array(ALMA} Yamaguchi Station 1 .,&5 M Solar Observatory M Astronomy Data Center
project is a partnership including Japan, Taiwan, Europe and Yamaguchi, Yamaguchi Prefecture - (C Project) — 16 —~+pz3
North America in cooperation with the Republic of Chile to ‘Q‘ Center for C: T T . o
build an international radio astronomy facility on the 5000 m L 4 ar L | ] gy Center
Atacama Desert in Chile.Now NAD is working full scale on this Projuct) — B I
huge project, leading the construction and operation of ALMA SEUE_I'I VLBI Stathns [l Hinode Science Center M Public Relations Center
on behalf of the Japanese agd Taiwane?e science communi- (including Four VERA Stations) | (C Froject) — p.18 —epn
ties. ALMA was inaugurated as a completed observatory in P . e N
March, 2013. i Gravitational Wave Project Office [ ] mgnofupndmdlnhndmy
[l TMT (Thirty Meter Telescope) Project Office e :
MASTE( Submillimeter Telescope Exy (8 Projec) - p B Division of Radio Astronomy
The ASTE telescope ohserves 170 JASMINE (Japan Astrometry Satellite Mission for . .
radio waves with wavelengths in INirared Exploration) Project Office I Division of Solar and Plasma Astrophysics
the range from 0.1 mm to 1 mm. (& Frojoct] » p.21 ~R2E
In the superb atmaspheric condi- y . M Division of Theoretical Astron
tions of the Atacama Desert, % Extrasolar Planet Detection Project Office —p26 omy
ASTE has made new scientific 14 Project] — .21 Office of ional .
discoveries in the center of our " Ob . [ SOLAR-C Project Office I Office of International Relations
own Galaxy, in nearby star-form- .mmi VLBI Observatory : ( Project] — p.22 ~paT
ing regions, and in distant galax- tation
e (VERA) (c Project) — pu14 NAOQJ Hawai'i
Satsumnasendai, Kagoshima On the lsland of Hawai', State of Hawai, US.A

W Subaru Telescope (in Hawai)
(C Project] — p.17

Hilo Office

The Hilo Office is the base facility
for the Subaru Telescope, located
in Hilo, Hawai'i. It houses laborato-
ries, a machine shop, a computer
facility, and a remote observation
room to support nightly observa-
tion programs.

[l Mizusawa VLBI Observatory :
Ogasawara Station

(VERA) (c Project) + p14
Chichi-jima, Ogasawara lslands rsaonesson

I Mizusawa VLBI Observatory :

shigaki-jima Station : ’ .. LR , Q Ha Waf. ’f.
. - -

Mizusawa VLBI Observatory :
Kagoshima Station

(VERA) i Froject) +p.14
Ishigaki, Okinawa Prefecture

Subaru Telescope —

Subaru Telescope, an B.2-m » .
opticak-infrared telescope, sits
f on the 4200 m summit of The lsland

of Hawaif
B MURIKABUSHI is a Mauna Kea on the kland of of Hawa,

105-cm telescopein
Ishigaki-jima Astronom-
ical Observatary.
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TMT: Thirty Meter Telescope
Project
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Supercomputer ATERUI
VLBI 20m Antenna
Cloud system

HPC primary storage system
VERA correlation center

Cloud system
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Mult|ple Layer Defense IPS: Intrusion prevention system
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HSC : Making a revolutionary

scientific discovery X
. P=h47 N

- BT
N

——

P NTNETE PN

—E—

T Huge digital cam:é-_ra

' - I . p = =
%_E\Z\E;%Z-EHCCD X 1 12 Subaru Telescope

Wl 870MEIt)L(8.748)

HSC: Hyper-Suprime-Cam
2GByte/shot BERTROREN L
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% VERA: VLBI Exploration of Radio
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524%f) ULTRA200 ;&E#(Renjyaku)

ULTRA 200 hardware based on SandyBridge-E Overclocked model.
e 12 ports x 10GbE SFP+ interface or 4 ports x 40GbE
 Based on Linux Kernel : CentOS 6.4
e Kernel TCP/IP stack on Kernel has been offloaded on NIC using offloading
hardware on NIC
. Intel DPDK

| Sandybrldge E Overclocked

-

R -
. o=

- = -".

-

Renjyaku+ / Intel DPDK

TX performance : 1Core- 1Port
2.8GHz (E5-2680) 10C

Portl : 23.2Mpps / 64byte
Port2 : 23.2Mpps / 64byte

40GbE-X

PCI-E3.0x8 in #1PCI-E Slot
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2X10GbE NIC X 6
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GHZ VERA _ KVN + VERA

M87 Jet can be clearly seen in the right
side figure which was taken with a joint
array of KVN and VERA.(Reported by
Kino and Niinima)

KVN+VERA VERA only
Blotevarsan 1 crested o¢-4 VERA+KVN pLottle verson | cressdos-amzon tozsne - The southern elongated jet of
— o = = the J19 27+73 is clearly seen

[:K:]
with VERA+KVN (Left),

L

= * Identification of the Jet is
ff ¢ difficult (Right).

7 4 (Reported by Sawada-Sato)
E ﬁ 2

7 g o

g 5

§

&
Iy

peak : 1.440 Jy/beam
rms : 5.34 mjy./beam

peak : 1.79
rms : 2.6

ational lretic
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Presenter
Presentation Notes
Wider bandwidth, higher data transmission make sensitivity of VLBI much better. 
Real-time monitoring makes possible to detect unexpected sudden astronomical outbreaks as well. 
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