A EA
SWES, LWIE<, &YFHEIC

W E S RTFL2013 Y URTSH L
—EBBRREN S ONREEEZHET LT
2013.12. 17
FITRKXEB KEAFE




BMXXENMERE # Y b7 — 7 EiRE=

KiR~KFER
*10Gbps (JGN-X) B ol gl
*65Mbps (% )

§7530 1L~ KFHT
65Mbps(# F)

B30 1L #R AR '

-10Gbps (SINET4) |/
- 1Gbps( FH

« SINET4(10Gbps)

B E XS |+ IGN-X(10Gbps)
* WIDE(10Gbps)
} jc%JETDC « JP-US(155Mbps x 2)

M. Oe, 2013.11



I
7
/7
I

IND L EDKE R ﬁﬁ




I I XBEER




TIEHERR REDESR



ROEVER (129 XFDIRTT) DR

58,733 D KEME-TLVS

SXDF-NB1006-2

FARE 7.2
(EwT INois 7.5 (EEE)
KFEHRADH 80 % HidhtE




FHERDOESE

137‘[’1 108 1 1% 1000 /5 100 2

[ TTT T Ty

[ sfosam

B
]O - 1000
|+ F AR

FEOBRHIIL\2EQESICERI2I=OH?

—_—



110 ERFER T ORI ER 7

USS1558-003 ERGTEMB P DEVRAIDEFEY
FHIEE27{EFER




HBILARABREELES N AT HYPER SUPRIME-CAM

FTIEHEEFEOXRYENBRAEE

& Y ILLREr SR
2kx4kDCCD104%K "
. SE DL P4

“/ x—" 7:-J~ E 1% '_ ? it

Cassegrain Focus
SUBARU Courtesy of Natonal Astrono: mical Observatory of Japan
S N

Filter Exchanger
{developed by NAOY
- and ASIAA, T aiwan)

-

TAIE E(DEL\J:




JIERERFEHNERTHT—FE

T3 DERETFH

Hyper Suprime-Cam

R 15EM
2kx4k CCD 104#%

SRIFHSCHKEBG DT —2 ZER
—H% (8KfE) TS500GB
£R5TB~30TB(RARMICLYRLD)

FOOBRAFEEXFHB3TB
) E— FRAIIZIE 1GbE ABE




\ [ITT T TTTTH T T TTTTIT T T TTrmm T T TTTT LI L
e E [ | I | |
~f HSC-UD optlical imaging surveys
28 o
FARN
- SXDS LSST

26

/

_I.lll.l.lllll1111llllllrl"l.lllllll.l.llll.l.llllll.l.].llll.

NDWFS iﬁ?SJ

o
O
]IllIIIIIIIIIIIIIIIIIIllllllllllllllllllll!

| |
son, PES  CFHTLS = ide) ®
{SN-shallow) (wide) KiDS {‘ﬂl c.)
| | | | Tols
BCS PS2
LR \-—w-‘ Stripes2
, \ eb2 m
\\ Wlag'le'{ . RGCS2 I"S
_zbf,,-—ﬂ*—"‘ 3*7)
DEC fut ."
u. urG VST—ATLAS » R;}unppor
23 [ ongeing -
- completed SDSS B
"

J.ll | — lJ.ll.l].I. — lll.illl I _— llll..l.ll | -— lJ.l.lJ.l.l | ———1

1 102 102 108 104
> &YKL Area [deg?]

=> AjiE9%r = r,, (AB, 5o, 2" aperture)
o
—



ABZND TB-OAE | OEEEE

T E2(G) 504 b)D1E ~
L

Pily B(G) S04)DHLE

KEBARDEEEDNELE
1 B = 18 X B

ANIGEMEE G504 DEHLYDEE=KE G) 504 b DFRIMES RLEIR




HEVWVEEDEDYDERMEE

A=

2o
/\ / "
: 1
o ©
500 K3Z Bz 100 XXX &A1 100&%‘5‘1 100 X3 &l

BER Z2fR

N
,‘\., d < - \ '\:;""5:!.' ;

100 7\ 100 FSTEIT " 100 T TR
R N\ %X

2o . _
P Y D
BED

100 E3x 84t 100 X384 100 XX 87 100 FE 7 8ifir




)

Southern Cross

0C3 (155Mbps) ,7
(To be upgraded to 1Gbps *
Ethernetin 2014)

i Subaru
{ I NG < 0 Telescope
0 Base Facility

Subaru
Telescope
Summit Facility |




O BT DIEE5000m D S B R Ea 58 (665)
O SURY IS ROERERRTS
O %@wﬁ{%ﬂ% 0.01%) £

- d {1

- ~€reditzALMA (ESO/NAOJ/NRAO), J. Guarda (ALMA}
ROSUGL, 20 1



ALMA TARGET 1 : FORMATION OF PLANETS

STARS ORBITING PLANETARY BODIES
SUN

47 URSAE
MAJORIS

51 PEGASI 0

55 CANCRI 0.8

TAU BOOTIS 64

UPSILON
ANDROMEDAE

RHO CORONAE
BOREALIS

16 CYGNI B

70 VIRGINIS 5.8

HD114762 0

0 1 2
M= = mass of Jupiter ORBITAL SEMI-MAJOR AXIS (ASTRONOMICAL UNITS)

We now know 1000 exo-planets with diversity!!!



ABERHADREN

Hubble image of proto-planetary disk with

several 100 AU size
(Mark McCaughrean, C. Robert O'Dell, NASA)

Proto-sta_r_

Simulation: G. Bryden = To be tested with ALMA
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THE PLANETARY SYSTEM OF FOMALHAUT

Band7(350GHz) continuum

A. C. Boley et al. 2012 ApJ 750 L21



ALMA TARGET 2 : FORMATION OF GALAXIES

Interacting Galaxies Hubble Space Telescope - ACS/WFC « WFPC2

. &’ ’

NASA, ESA, the Hubble Heritage (AURA/STScl)-ESA/Hubble Collaboration, and - ~ STScl-PRC08-16a
A. Evans (University of Virginia, Charlottesville/NRAQ/Stony Brook University)

Interacting Galaxies by Hubble Space Telescope19
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Data production rate:
« 2GB/shot

« ~ 500GB/night
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SUBARU TELESCOPE NETWORK DIAGRAM

T e
1
1
1

GbE (1Gbps)

Southern SINET4(40Gbps)
Cross
Hale Pohaku GbE (1Gbps) Mitaka
Commercial 0OC3 (155Mbbs
provider ( 9

o be upgraded to 1Gbps

GbE (1Gbps) Ethernet in 2014)
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Noumaru,2013.11 30



TMT = Thirty Meter Telescope
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CURRENT NETWORK ROUTES

NAOJ (Mitaka, Japan)
SINET (Japan) —
Internet2 (US) —
RedCLARA (US-Chile) —
REUNA (Chile, 32.5 Mbps) —

ALMA Observatory (Chile)

....................



TRACEROUTE

1 133.40.64.1 (133.40.64.1) 3.137 ms 1.088 ms 0.899 ms
2 pa-int (133.40.135.252) 1.151 ms 1.144 ms 1.189 ms
3 fial01 (133.40.3.254) 1.549 ms 2.062 ms 1.446 ms

4 tokyol-dc-rm-ae-3-101.sinet.ad.jp (150.99.197.129) 2.898 ms 2.757 ms 2.589
ms

259t101kyo—dc—gm1—ae0—vlan10.s4.sinet.ad.jp(150.99.2.50) 2.779 ms 2.706 ms
. ms

6 nyc-dc-gm1-xel-0-0-vlan10.s4.sinet.ad.jp (150.99.2.74) 172.851 ms 172.968
ms 173.475 ms

7 abilene-ny.gw2.sinet.ad.jp (150.99.200.194) 185.039 ms 178.043 ms 173.111
ms

8 200.0.207.9 (200.0.207.9) 207.005 ms 207.324 ms 207.488 ms

9 saopaulo-miami.core.redclara.net (200.0.204.41) 558.711 ms 418.883 ms
407.598 ms

10 santiago-saopaulo.core.redclara.net (200.0.204.37) 740.188 ms 520.587 ms
626.549 ms

11 reuna-cl-sant.peer.redclara.net (200.0.204.142) 626.906 ms 454.790 ms
486.511 ms

12 146.83.242.98 (146.83.242.98) 625.024 ms 626.394 ms 455.276 ms

K.Tatematsu, 2012.10 36



CURRENT STATUS

RTT

Was 330ms, but is now 450ms-500ms (via
USA East Coast)

Bandwidth

30 Mbps effective (up and down), under
32.5 Mbps contract with REUNA (Chile).

90Mbps when tested without bandwidth
restriction

K.Tatematsu, 2012.10 37
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NACJ

National Astronomical
Observatory of Japan
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