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VLBI (Very Long Baseline Interferometry)
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Resolution of telescopes
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Key Specification of Telescopes

Sensitivity

Flux

Receiver noise

Source Antenna Diameter of

Station 1,2

Integration Time

bandwidth




Recoding rate capability vs time

OCTAVE
(Network base)

1960 1970 1980 1990 2000 2010 2020 :
Whitney 2011



OCTAVE : Optically Connected Array for VLBI
Exploration
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VLBI Observation of Fermi/LAT
Un-associated Gamma-ray Sources

» Tdentify the un-identified y-ray sources
using “high sensitivity" VLBI
— search for new y-ray emitting VLBI sources * ﬁww

-

s

Fermi/LAT 3-years all sky map, Fermi Webpage



VLBI observation for Fermi-FoVs

& Obs. Status:
& Date: 2012 Dec 1, 2, 3, 8, 24, total of 70-hrs
& 1-baseline: Yamaguchi — Tsukuba (~800 km)
¢ Freq. (AB): 8.4 (0.512) GHz
¢ Maximum angular resolution: 9 mili-arcsec
¢ T_int: 3 min (for every sources)
& S o= R0 > 3 x 1075) : observations

V_min-* B min
~ 1.4 x 10°) : calculation)

(~ 0.8 mJy (Tg i,
& Target: y
& We conducted observations for
( = 845 sources which are 70% of all our targets)

APRAS IS 2D degBources, and several § < 0 deg sources



Detection of new VLBI sources

® Total of 27 new VLBI sources
& 17 detections

¢ 10 marginal detections

¢ All VLBI sources were found one by
one for each un-IDs

& These VLBI sources are

& possible counterpart to each unlDs?

new VLBI source within Fermi-FoV

& y-ray emitting blazars?

¢ Further multi-v VLBI obs. will be
planed to know morphology and radio
spectra

AP-RASC'13, Taipei Taiwan, 2013 Sep 7



Square Kilomeétre Array
Japanese Gonsortium

SKA-JP-EWG
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https://www.skatelescope.org/multimedia/image/
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SKA1 SKA2

Proto-planetary disks; imaging inside the ) o Al .
snowlice line (@ < 100pc), Searches for Proto-planetary disks; sub-AU imaging (@ <

amino acids 150 pc), Studies of amino acids.
The Cradle of Life & Astrobiology
Targeted SETI: airport radar 10"4 nearby Ultra-sensitive SETI: airport radar 10"5 nearby
M | D stars. star, TV ~10 stars.
. . . Gravitational wave astronomy of discrete
1st detemmn\/\?;::é;ﬁ?gg%ﬁg gravitational sources: constraining galaxy evolution,
Strong-field Tests of Gravity with ' cosmological GWs and cosmic strings.
Pulsars and Black Holes

Discover and use NS-NS and PSR-BH Find all ~40,000 visible pulsars in the Galaxy,

M I D(LOW) binaries to provide the best tests of gravity use the most relativistic systems to test
theories and General Relativity. cosmic censorship and the no-hair theorem.
The role of magnetism from sub-galactic to The origin and amplification of cosmic
L. . . Cosmic Web scales, the RM-grid @ 300/deg2.| magnetic fields, the RM-grid @ 5000/deg2.
The Origin and Evolution of Cosmic
Magnetism
Faraday tomography of extended sources, Faraday tomography of extended sources,
M I D(LOW) 100pc resolution at 14Mpc, 1 kpc @ z = 0.04. | 100pc resolution at 50Mpc, 1 kpc @ z = 0.13.
. . Gas properties of 1079 galaxies, <z> =1,
N =
Gas _propertlgs of 1077 galaxies, <z> 03 evolution to z = 5, world-class precision
. evolution to z = 1, BAO complement to Euclid. |
Galaxy Evolution probed by Neutral cosmology.
Hydrogen Detailed interstellar medium of nearby Detailed interstellar medium of nearby
M | D galaxies (3 Mpc) at 50pc resolution, diffuse galaxies (10 Mpc) at 50pc resolution, diffuse
IGM down to N_H < 10717 at 1 kpc. IGM down to N_H < 10717 at 1 kpc.

ERHZRE: FRIE (SKAO) 2015
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< ESETE 1 km BOERTHE

% FEHR ¥ 50 MHz /5 25 GHz

SBHO7>T7 10058 . 15mi&E 25008
< I AREHHEKE 3000 km

S TIVHEEEA T =TIZEEK

<+ SE1H8 (SKAT1)

— 650 M Euro
— E&Fig 2017-
< E2H(SKA2)
— >1500 M Euro
— §#EE%2023-
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ERHZRE: FRIE (SKAO) 2015



TELESCOPE MAMNAGER

INFRASTRUCTURE SOUTH AFRICA

WIDE BAND SINGLE PIXEL FEEDS SIGNAL AND DATA TRANSPORT ASSEMBLY, INTEGRATION & VERIFIGATION

Signal and Data Transport


https://www.skatelescope.org/skadesign/wp/tm/
https://www.skatelescope.org/skadesign/wp/tm/
https://www.skatelescope.org/skadesign/wp/csp/
https://www.skatelescope.org/skadesign/wp/csp/
https://www.skatelescope.org/skadesign/wp/sadt/
https://www.skatelescope.org/skadesign/wp/sadt/
https://www.skatelescope.org/skadesign/wp/sdp/
https://www.skatelescope.org/skadesign/wp/sdp/
https://www.skatelescope.org/skadesign/wp/dish/
https://www.skatelescope.org/skadesign/wp/dish/
https://www.skatelescope.org/skadesign/wp/mfaa/
https://www.skatelescope.org/skadesign/wp/mfaa/
https://www.skatelescope.org/skadesign/wp/lfaa/
https://www.skatelescope.org/skadesign/wp/lfaa/
https://www.skatelescope.org/skadesign/wp/aiv/
https://www.skatelescope.org/skadesign/wp/aiv/
https://www.skatelescope.org/skadesign/wp/infra/
https://www.skatelescope.org/skadesign/wp/infra/
https://www.skatelescope.org/skadesign/wp/infra/
https://www.skatelescope.org/skadesign/wp/infra/
https://www.skatelescope.org/skadesign/wp/wbspf/
https://www.skatelescope.org/skadesign/wp/wbspf/

SKAl-Low T—4&L—F

* § ~ — 3 : . 25
o \ %%“l Aot A ] ] sk |
— 10Gbps /a7 ] lln=
— 5&110Tbps t
=
.
L
Data rate into 10Gb/s >10Th/s total | The performance of the SKA-low depends on the
Correlator/ per 35m Station total data rate to the central processing. This can be
Beamformer 10Tb/s total increased as required.




SKA1l-Mid +—42L—k

STUTFHS
— 50~100Gbps x 200&
EEt17 Tbps)

Band 5. Band REBW IFBW  #of #of  DataRate f;
(GHz) (MHz) (GHz) Ifs bits Gb/fs A
1* 0.35-1.05 700 1 2 8 a8
2* 0.95-1.76 808 1 2 8 a8
1.65 - 3.05 1403 2.5 2 6 90
4 2.8-5.18 2380 2.5 2 4 60
5 4.6-13.8 9200 2.5 4 3 90

japan.skatelescope.org/ska-location/africa/
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— Data distribution by working closely with various global
National Research and Education Networks (NRENS);

Tiered Data Delivery
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1. Turnkey solution,
“may well be simply beyond the available budget”

2. Custom solution

“Custom implementations built from commercial COTS
building blocks”

“an order of magnitude cheaper”
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‘ Electronic nodes
= (packet-switched)
1,000.000 E:}

’Aﬁ Elecironic nodes
5 - (eircut-switched |
— PLZT, Yamanaka et al 2011 S 100000
E 3
-§ 10.000 + 1/600
E- (1000kW—2kW)
HREEE ~BEEXR(VFDOEH~ 5
« Epi Photonics 7Y A LEE E 1.000
- PLZTAR BB AR 0T 8
* 10nsTYVEX Eo%axg a X
0.100
: : L
o /
3 0.010 G/ - % S0A-based packet-switched 40 Mbit FOLs (current)
|2 —-u— S0A-based packet-switched 400 kbit FDLs (currant)
e [VEMS-based circuit-switched (current)
0.001 T 7 T
0 | 10 100 1,000
Aggregated Bandwidth [Thit/s] WC: wavelength conversion

3R regenaration (wavelength,
Source: 5. Aleksic, [EEE/OSA Journal of Optical Communications and amplitude, time)
MNetworking, Vel. 1, Ne. 3, pp. 245-258, 2000.

oo s/l) A # Ix_bx SHRB/O% T

($8/\> Fi&>Tbps)
TCIRILEE Hoyipas
KT FAIN—

Hrfth, FUJITSU 64,5 (2013,09) -1 SHEROYIVOHE 72 W KEECPUR]
A >Z2aAx7 b
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SKAJP OSP (Octave for SKA PF)
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