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１、SKA update	



SKA-low	 SKA-mid	



SKA Organisation: 10 countries, more to join

Australia	(DoI&S)

Canada	(NRC-HIA)

China	(MOST)

India	(DAE)

Italy	(INAF)

Netherlands	(NWO)

New	Zealand	(MED)

South	Africa	(DST)

Sweden	(Chalmers)

UK	(STFC)

Interested	

Countries:

• France

• Germany

• Japan

• Korea

• Malta

• Portugal

• Spain

• Switzerland

• USA

Contacts:

• Mexico

• Brazil

• Ireland

• Russia

参加国	



SKA-mid	
・南アフリカ 
・350MHz - 24GHz 
・SKA-1: 200 15m dish、最大基線長150km 
・SKA 2: 2,000 15m dish、最大基線長3,000km 
・パルサー、HI・・・ 
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ਤ 2.2 SKA1-LOW ͷΞϯςφͷ഑ஔ [7]ɻ256 ୆ͷΞϯςφ܈ΛҰͭͷεςʔγϣϯ (੺఺)
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ൣғͰΒͤΜঢ়ʹεςʔγϣϯΛ഑ஔ͢ΔɻCentral Processor Facility ͸ୈ 8 અͷ CSP ͷڌ఺
ͱͳΔݐ෺Ͱ͋Δɻ

2.2 LFAAͷઃܭ

2015೥ࡏݱͰ͸ୈ ͷظ1 SKA-LOW๬ԕڸ (ҎԼ SKA1-LOW)ͷجຊઃެ͕ܭ։͞Ε͓ͯΓɺ

ਤ 2.2ͷΑ͏ʹݐઃ͞ΕɺͦͷੑೳΛද 2.2ʹ·ͱΊৄड़͢Δɻ

2.2.1 Ξϯςφɾड৴ػ

प೾਺ 50 – 350 MHzɺ྆ ภ೾؍ଌ͕Ͱ͖ΔΞϯςφ͕ՊֶཁٻͰ͋Γɺͦ ΕΛຬ଍͢ΔΞϯςφ

ͱͯ͠௚ަɾର਺पظμΠϙʔϧΞϯςφ (crossed log-periodic dipole antenna)͕࠾༻͞Εͨɻͨ

ͩ͠प೾਺͸ՊֶཁٻΑΓए͍ڱׯ 50 – 300 MHzʹઃఆ͞Ε͍ͯΔɻΞϯςφͷઃܭ͸ 2016೥

໺Λ໿ࢹͷ݁Ռɺ౼ݕ໺ͷτϨʔυΦϑࢹதͰ͋ΓɺήΠϯͱߦ΋ਐࡏݱ 20 deg2 ʹอͭΑ͏ઃܭ

SKA-low	
・オーストラリア 
・50 - 350MHz, log-periodic antenna 
・SKA1: 130,000アンテナ、最大基線長65km 
・SKA2: 500,000 
・EoR 21cm線	



性能：感度	



性能：サーベイ速度	



性能：角度分解能	



スケジュール	
17      18      19      20      21      22      23      24      25 

SKA1建設 

SKA2建設 

SKA1初期運用 

SKA1本格運用 

MWA Phase2 Phase3 

ASKAP初期運用 本格運用 

MeerKAT Phase1 Phase 2, 3 

SKA2デザイン 



スケジュール	
2020　　　　　　2025　　　　　　2030 

SKA1初期運用	 SKA1本格運用	 SKA2	

ngVLA	

ALMA	

TMT	



サイエンス	

Key Science 
・暗黒時代と宇宙再電離 
・パルサー 
・宇宙磁場の起源と進化 
・宇宙における生命 
・銀河進化（HI, continuum） 
・突発天体 
・宇宙論 
Focus Group 
・VLBI 
・太陽と地球大気 
・宇宙線 
2,000ページ、8.8kg!	



提供：長谷川賢二氏 
　　　（名古屋大学）	

宇宙で最初の星　〜　宇宙再電離	



中性水素21cm線	

・z = 27 → 6 (50 - 200MHz) 
・再電離の様子が時系列で見える！ 
　→ 初代星、初代ブラックホール、IGMの性質 
・イオン化バブルの真ん中を他波長で見る 
　→	ALMA、TMT 

時間→ 



パルサー	

SKA1サーベイ 
　・9,000 normal pulsars 
　・1,400 msec pulsars 
SKA2サーベイ 
　・30,000 normal pulsars 
　・3,000 msec pulsars 
 
これだけたくさんあると 
・統計 
・珍しい物 
・サイエンス 
　重力波直接検出 
　相対論検証、銀河系構造 
　パルサー磁気圏・進化 



多波長重力波天文学	
CMB 									PTA            		宇宙干渉計				地上干渉計 

10-17Hz         			～1nHz 							1mHz-0.1Hz        100Hz 

原始重力波	

超巨大ＢＨ連星	

コンパクト天体連星	

超新星爆発	

宇宙ひも	

超巨大BHの 
進化を探る 



相対論の検証	
・no-hair theorem 
　ブラックホールの性質は質量、スピン、電荷だけで決まる 
 
・Sgr A*の周り1mpcをまわるパルサーの観測 
　→　軌道要素 
　→　BHの「形」（質量・スピン・四重極）を測る 
　→　相対論の予言は正しい？ 

+	 +	

-	

-	 もっとも相対論らしいもので 
相対論を検証する 



コスト	

2013 SKA1 Baseline Design 
　　  →　建設費見積〜€1,200M 
　　  →　cost-cap: €650M 
 
2014 Science Prioritization 
 
2015 re-baselining 
　　　・low アンテナ50%減 
　　　・mid アンテナ30%減、band 3,4なし 
　　　・sur 中止 
　　　・チャンネル数　256,000 → 64,000 
　　  Baseline Design v2	
 



2016 コスト見積	→ 建設€916M・運用費128M/yr 
         cost cap: €674M (2016 Euro) 
         Cost Control Project発足 
　　　科学・技術・スケジュールを考慮し 
　　　コスト削減シナリオ作成 
 
2017 コスト見積 → 建設€806M・運用€88.7M/yr 
　　Deployment Design作成 
　　・予算内で建設可能なもの 
　　・新たな資金を得たらBaseline Designに 
　　　復帰できるようなデザイン 

コスト	



Deployment Design	

 
SKA-BD-24-07b 

Appendix 1 
Paper for Approval 
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APPENDIX 1 – Deployment Baseline 
 

x The Design Baseline of SKA-1 is a design that meets the full set of technical 
System Requirements, and has been found by the science community (as 
represented by the full complement of SKA Science Working Groups) to provide 
transformational science capabilities. 

 
x Consideration will also be given to maintaining the momentum of the project 

(retention of key staff and the operation of the SKA Office).   
 

x An ordered sequence of incremental cost-reduction measures and commensurate 
reductions in science capability has been planned and vetted by the science 
community.  This will be reviewed periodically (at least annually) in conjunction 
with rolling estimates of costs.   

 
x The Deployment Baseline will include as much of the Design Baseline as can be 

afforded at the time when construction begins.  Any actual reduction measures will 
be based on the rolling (periodically reviewed) updates at that time.  Actual 
procurement costs may modify these choices incrementally. 

 
x Re-instatement of omitted capabilities, up to the full restoration of the Design 

Baseline, will be given high priority should additional funding become available 
during or after the construction phase. 

 
x Scientific and technical review of re-instatement measures will be carried out 

periodically (at least annually) until the Design Baseline or a reasonable equivalent 
has been restored. 
 

The table below shows the current view of the Design Baseline and Deployment Baseline 
based on June 2017 cost estimates: 

Table 9: Design vs. Deployment Baseline June 2017 view

 Design 
Baseline 

Deployment 
Baseline 

Re-instatement 
‘+’ means add to system 

    
SKA1-Mid    

No. dishes 133 130 +3 dishes at 150 km 
Max. Baseline 150 km  120 km  + infra to 150 km 
Band 1 Feeds 133 130 +3 Band 1 Feeds for 3 dishes 
Band 2 Feeds 133 130 +3 Band 2 Feeds for 3 dishes 
Band 5 Feeds 133 67 +66 Band 5 feeds 
Pulsar Search 

(PSS) 
500 nodes 375 nodes +125 nodes 

SKA1-Low    
No. stations 512 476 +36 stations (18 stns at 49 & 65 km) 

Max. Baseline 65 km  40 km  +infra to 65km 
Pulsar Search  167 nodes 125 nodes +42 nodes 

Common    
Compute Power 260 PFLOPs 50 PFLOPs +210 PFLOPs 



まとめ	

SKA 
・100MHz ~ 10GHz帯の次世代電波望遠鏡 
・たくさんのtransformational science 
・2019年建設開始、2020年初期観測開始 
・SKA1コストのめどが付いてきた 
・SKA0はすでに始まっている 



２、SKA-Japan update	



SKA Japan組織	
2008年設立、メンバー～200人 
執行部 
・代表：杉山（名古屋） 
・副代表：高橋（熊本）赤堀（水沢） 
・顧問：小林（NAOJ） 
・広報：中西（鹿児島）　　・外部資金：今井（鹿児島） 
・Science Working Group　・Engineering Working Group 
　‐代表：市來（名古屋）　　‐代表：青木（早稲田） 
　‐副代表：竹内（名古屋） 



Science Working Group 
代表：市來（名古屋） 
副代表：竹内（名古屋） 
　・遠方宇宙：平下（ASIAA） 
　　‐銀河進化：竹内（名古屋） 
　　‐宇宙論：山内（神奈川） 
　　‐再電離：長谷川（名古屋） 
　・パルサー：高橋（熊本） 
　・宇宙磁場：町田（九州） 
　・突発天体：新沼（山口） 
　・位置天文：今井（鹿児島） 
　・星間物質：立原（名古屋） 
　・星惑星形成：塚本（鹿児島） 
　・宇宙生物：？？（？？） 

Engineering Working Group 
代表：青木（山口） 
　・フロントエンド 
　・バックエンド 
　・データ解析 
 
産業フォーラム 
代表：熊沢（東陽テクニカ） 

SKA Japan組織	

国際SKAでそれほど 
フォーカスされて 
いないのでチャンス 



最近の活動	

2014 国立天文台大学支援経費（〜2017） 
 
2015 SKA-JPワークショップ 
         日本版サイエンスブック（日本語） 
         水沢観測所への要望書提出 
         天文学会特別セッション・企画セッション 
 
2016 日本版サイエンスブック（英語） 
         SKA-JPシンポジウム 
         電波専門委員会タスクフォースレポート 
         MWA参入 
          
2017 エンジニアリングレポート 
         天文台執行部との面談 
         物理学会シンポジウム 



日本版サイエンスブック	
日本語版 
・2015年2月完成、320ページ、執筆者～60人 
・再電離、宇宙論、銀河進化、パルサー 
　宇宙磁場、近傍宇宙時空計測 
　星間物質、突発天体 
・内容： 
　‐分野レビュー 
　‐国際サイエンスレビュー 
　‐日本サイエンス 
 
英語版 
・2016年3月完成 
　（2016/3/8のarXivに６編） 
・英語化＋準備研究進展のまとめ 
・2018年大幅改訂予定 
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Formation, Evolution, and Revolution of Galaxies

by SKA: Activities of SKA-Japan Galaxy

Evolution Sub-SWG

Tsutomu T. Takeuchi1, Kana Morokuma-Matsui,2, Daisuke Iono2,3,

Hiroyuki Hirashita4, Wei Leong Tee4,5, Wei-Hao Wang4, Rieko Momose2,6,7,

on behalf of the SKA-Japan Galaxy Evolution sub-Science Working Group

1Division of Particle and Astrophysical Science, Nagoya University, Furo-cho, Chikusa-ku, Nagoya
464–8602, Japan.

2National Astronomical Observatory of Japan, Osawa, Mitaka, Tokyo, Japan
3SOKENDAI (The Graduate University for Advanced Studies)
4Institute of Astronomy and Astrophysics, Academia Sinica, P.O. Box 23-141, Taipei 10617,
Taiwan

5Department of Physics, National Taiwan University, Taipei 10617, Taiwan
6National Tsing Hua University, Hsinchu, 30013, Taiwan
7The Institute for Cosmic Ray Research, the University of Tokyo, Japan

∗E-mail: takeuchi.tsutomu@g.mbox.nagoya-u.ac.jp, kana.matsui@nao.ac.jp, d.iono@nao.ac.jp,

hirashita@asiaa.sinica.edu.tw, momose.rieko@nao.ac.jp

Abstract

Formation and evolution of galaxies have been a central driving force in the studies of galaxies and
cosmology. Recent studies provided a global picture of cosmic star formation history. However, what
drives the evolution of star formation activities in galaxies has long been a matter of debate. The
key factor of the star formation is the transition of hydrogen from atomic to molecular state, since
the star formation is associated with the molecular phase. This transition is also strongly coupled
with chemical evolution, because dust grains, i.e., tiny solid particles of heavy elements, play a
critical role in molecular formation. Therefore, a comprehensive understanding of neutral–molecular
gas transition, star formation and chemical enrichment is necessary to clarify the galaxy formation
and evolution. Here we present the activity of SKA-JP galaxy evolution sub-science working group
(subSWG) Our activity is focused on three epochs: z ∼ 0, 1, and z > 3. At z ∼ 0, we try to construct
a unified picture of atomic and molecular hydrogen through nearby galaxies in terms of metallicity
and other various ISM properties. Up to intermediate redshifts z ∼ 1, we explore scaling relations
including gas and star formation properties, like the main sequence and the Kennicutt–Schmidt law
of star forming galaxies. To connect the global studies with spatially-resolved investigations, such
relations will be plausibly a viable way. For high redshift objects, the absorption lines of HI 21-cm
line will be a very promising observable to explore the properties of gas in galaxies. By these studies,
we will surely witness a real revolution in the studies of galaxies by SKA.

Key words: Galaxies: evolution — galaxies: formation — stars: formation — ISM: metallicity — ISM:

neutral gas — hydrogen

c⃝ 2016 Japan SKA Consortium
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SKA-Japan Pulsar Science with the Square
Kilometre Array
Keitaro TAKAHASHI1 , Takahiro AOKI2, Kengo IWATA3, Osamu KAMEYA4 ,
Hiroki KUMAMOTO1 , Sachiko KUROYANAGI3 , Ryo MIKAMI5 , Atsushi
NARUKO6, Hiroshi OHNO7, Shinpei SHIBATA8 , Toshio TERASAWA5 , Naoyuki
YONEMARU1 , Chulmoon YOO3 (SKA-Japan Pulsar Science Working
Group)
1Kumamoto University, Japan
2Waseda University, Japan
3Nagoya University, Japan
4National Astronomical Observatory of Japan, Japan
5Institute for Cosmic Ray Research, University of Tokyo, Japan
6Tokyo Institute of Technology, Japan
7Tohoku Bunkyo College, Japan
8Yamagata University, Japan
∗E-mail: keitaro@sci.kumamoto-u.ac.jp

Abstract
The Square Kilometre Array will revolutionize pulsar studies with its wide field-of-view, wide-
band observation and high sensitivity, increasing the number of observable pulsars by more
than an order of magnitude. Pulsars are of interest not only for the study of neutron stars
themselves but for their usage as tools for probing fundamental physics such as general rela-
tivity, gravitational waves and nuclear interaction. In this article, we summarize the activity and
interests of SKA-Japan Pulsar Science Working Group, focusing on an investigation of modi-
fied gravity theory with the supermassive black hole in the Galactic Centre, gravitational-wave
detection from cosmic strings and binary supermassive black holes, a study of the physical
state of plasma close to pulsars using giant radio pulses and determination of magnetic field
structure of Galaxy with pulsar pairs.

1 Introduction
Pulsars are rapidly rotating neutron stars with strong magnetic
fields (∼ 108−1014 G) and strongly collimated emission. Their
masses are typically solar mass and they are considered to be
formed as a remnant of supernova explosion. So far more
than 2,500 pulsars have been found and there is a wide vari-
ety of distinct observational classes such as milli-second pul-
sars (MSPs) with rotation periods ∼ 10 msec, magnetars with
magnetic fields of ∼ 1014 G and intermittent pulsars which are
active only for a few days between periods of a month. Pulsars
are extreme objects and their emission mechanism, the prop-
erties of magnetosphere and evolution are studied with multi-

wavelength observations from radio to gamma-rays.

On the other hand, thanks to the long-term stability of ro-
tation period, pulsars have been used to probe fundamental
physics. For example, gravitational waves passing through
Earth and pulsars slightly change the arrival times of pulses.
Then very precise measurement of the arrival times of pulses
from MSPs with very stable rotation periods allows us to de-
tect gravitational waves directly. This method is called pul-
sar timing array (PTA) and is sensitive to gravitational waves
with frequencies 10−9 − 10−7 Hz, depending on the cadence
and period of observation. Thus, PTA plays a part of multi-
wavelength gravitational-wave astronomy, together with ground
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Abstract
In the past several decades, the standard cosmological model has been established and its
parameters have been measured to a high precision, while there are still many of the funda-
mental questions in cosmology; such as the physics in the very early Universe, the origin of
the cosmic acceleration and the nature of the dark matter. The future world’s largest radio
telescope, Square Kilometre Array (SKA), will be able to open the new frontier of cosmology
and will be one of the most powerful tools for cosmology in the next decade. The cosmological
surveys conducted by the SKA would have the potential not only to answer these fundamental
questions but also deliver the precision cosmology. In this article we briefly review the role
of the SKA from the view point of the modern cosmology. The cosmology science led by the
SKA-Japan Consortium (SKA-JP) Cosmology Science Working Group is also discussed.
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Abstract
Cosmic reionization is known to be a major phase transition of the gas in the Universe. Since
astronomical objects formed in the early Universe, such as the first stars, galaxies and black
holes, are expected to have caused cosmic reionization, the formation history and properties
of such objects are closely related to the reionization process. In spite of the importance of
exploring reionization, our understandings regarding reionization is not sufficient yet. Square
Kilometre Array (SKA) is a next-generation large telescope that will be operated in the next
decade. Although several programs of next-generation telescopes are currently scheduled,
the SKA will be the unique telescope with a potential to directly observe neutral hydrogen up
to z ≈ 30, and provide us with valuable information on the Cosmic Dawn (CD) and the Epoch
of Reionization (EoR). The early science with the SKA will start in a few years; it is thus the
time for us to elaborate a strategy for CD/EoR Science with the SKA. The purpose of this
document is to introduce Japanese scientific interests in the SKA project and to report results
of our investigation.
Key words: reionization, first stars, galaxies
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Abstract
Magnetic fields play essential roles in various astronomical objects. Radio astronomy has
revealed that magnetic fields are ubiquitous in our Universe. However, the real origin and
evolution of magnetic fields is poorly proven. In order to advance our knowledge of cosmic
magnetism in coming decades, the Square Kilometre Array (SKA) should have supreme sen-
sitivity than ever before, which provides numerous observation points in the cosmic space.
Furthermore, the SKA should be designed to facilitate wideband polarimetry so as to allow
us to examine sightline structures of magnetic fields by means of depolarization and Faraday
Tomography. The SKA will be able to drive cosmic magnetism of the interstellar medium, the
Milky Way, galaxies, AGN, galaxy clusters, and potentially the cosmic web which may pre-
serve information of the primeval Universe. The Japan SKA Consortium (SKA-JP) Magnetism
Science Working Group (SWG) proposes the project ”Resolving 4-D Nature of Magnetism with
Depolarization and Faraday Tomography”, which contains ten scientific use cases.
Key words:magnetic fields — polarization

1 Introduction
(Electro)-Magnetism is one of the four fundamental forces in
the Universe. Magnetic fields induce fundamental astrophys-
ical processes such as particle acceleration, nonthermal radia-
tion, and polarization, and impact on activities of astronomi-
cal objects through field tension, reconnection, instability, and

∗ corresponding author; akahori@sci.kagoshima-u.ac.jp

turbulence. It is interesting that such rich, diverse nature of
magnetic fields is often explained by common theories of mag-
netism, though various effects caused by magnetic fields make
them difficult to understand themselves. Understanding local
magnetic fields will assist studies of the epoch of reionization,
the cosmic microwave background polarization, and the ultra
high energy cosmic rays (CRs), while deepest magnetic fields
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Abstract

This chapter summarizes radio astrometry in relation to current very long baseline interferometry
(VLBI) projects and describes its perspectives with the SKA. The scientific goals of the astrometry
with the SKA have been discussed in the international and Japanese communities of researchers,
whose major issues are shown here. We have demonstrated some of the issues, such as censuses of
possible targets and the technical feasibility of astrometry in the SKA frequency bands. The prelim-
inary results of our case studies on SKA astrometry are also presented. In addition, possible synergy
and commensality of the SKA astrometric projects with those in the optical and infrared astromet-
ric missions, especially JASMINE (Japan Astrometry Satellite Mission for INfrared Exploration) are
discussed.

Key words: Astrometry — VLBI — galaxies: the Milky Way, the Local Group — masers

1 Introduction: Radio Astrometry as
Astronomical Basis and New Challenges

Astrometry serves as a backbone of astronomy and as-

trophysics. It has yielded trigonometric measurements

of sources in the nearby universe including our Milky

Way Galaxy (MWG) and the Local Group (LG) of galax-

ies. Annual parallax provide a crucial rung on the “dis-

tance ladders” on which other distance estimates and

standard candles are calibrated. The influences of as-

trometry can therefore reach cosmic scales and some-

times provides great impact on astrophysics.It has also

provided precise celestial coordinate systems such as the

International Celestial Reference Frame (ICRF) in radio

astrometry basing on extragalactic quasars.

Fig. 2 shows the present to future view of astro-

metric missions. Radio astrometry is at a unique po-

sition with regards to other approaches to astrometry.

The numbers of the targeted sources in the present radio

astrometry missions (N ∼ 103 radio sources) are much

smaller than those in optical and infrared astrometry,

such as the Gaia mission (∼ 109 stars)(e.g. Lindegren et

al. 2012). However, the former targets “exotic” sources

emitting non-thermal emission such as pulsars, black-

holes, and masers, complementing well to the latter. One

also would remember the great impact on the distance

scale controversy of the Pleiades Cluster (Fig. 1, Melis

et al. 2014). The annual parallaxes measured in the

cluster in radio finally gave a strong constraint on the

distance scale (D ≈136 pc), which had an unacceptable

uncertainty among different results from optical astrom-

etry. Because radio emission is relatively transparent,

even taking into account stronger interstellar scattering

and poorer angular resolution in longer wavelengths, it

has a unique benefit to astrometry for sources embed-
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galaxy evolution: 1603.01938 pulsar: 1603.01951 

cosmology: 1603.01959 EoR: 1603.01961 

magnetism: 1603.01974 
astrometry: 1603.02042 



技術検討	

◯エンジニアリングレポート	
　・SKAの設計や問題点 
　・日本の開発状況 
　・SKAにどのような技術貢献が 
　　ありうるか現状の検討状況 
 
◯検討項目 
　・省電力相関器（河野） 
　・広帯域フィード（氏原、赤堀） 
　・偏波解析パイプライン 
　　（高橋、赤堀）	

SKAΤϯδχΞϦϯάϨϙʔτ

೔ຊ Square Kilometre ArrayίϯιʔγΞϜ

ٕज़ݕ౼൝



大学支援経費	

◯国立天文台大学支援経費 
　・鹿児島、熊本、名古屋 
　・2014.10 - 2017.9 
　・60,000千円/3yr 
◯鹿児島：SKA本部派遣 
　・赤堀	→	今井	→	中西	→	半田と２年間滞在 
　・情報獲得、何がどうまわっているか 
　・日本参加へのロードマップ 
◯熊本：プレカーサー参加、研究者派遣 
　・ASKAP（宇宙磁場） 
　・MWA（宇宙再電離） 
　・Parkes（パルサー） 
◯名古屋：サイエンス、光赤外との協働 
　・宇宙再電離大規模シミュレーション 
　・すばるHSC high-zグループとの協働 



宇宙再電離	

再電離21cm線観測は難しい！ 
→　シグナル微小 << 前景放射 
→　21cm線 - high-z銀河相互相関 
→　MWA - Subaru HSC collaboration 
→　初検出を狙う！ 



宇宙再電離	

再電離21cm線観測は難しい！ 
→　シグナル微小 << 前景放射 
→　21cm線 - high-z銀河相互相関 
→　MWA - Subaru HSC collaboration 
→　初検出を狙う！ 



ASKAP	
◯GASKAP（銀河面ラインサーベイ）：今井・半田 
　・水酸基メーザー源の探査 
　・FUGIN COマップとGASKAP HIマップの比較 
 
◯野辺山45mとの共同観測：中西 
　・WALLABY（全天HIサーベイ z<0.25）との共同観測 
　・stacking 解析によりISMのHI/CO比の進化を追う 
 
◯POSSUM（全天偏波サーベイ）： 
　高橋・赤堀・出口・秋山・宮下 
　・ファラデートモグラフィソフトを開発、実装 
　・ベンチマークテスト参加 
　・スパースモデリングの応用 



パルサー	

◯VLBI観測による精密距離測定 
　・重力波源の位置を精密に決定 
　　→　重力波「天文学」へ 
　・銀河系構造の解明 
 
◯Parkesとの共同研究 
　・PTAによる重力波直接検出で最先端 
　・研究者の長期派遣 
　・timing観測なしでパルサー候補選別 
 
◯国内観測体制の確立 



まとめ	

SKA-Japan 
・10年、200人 
・SWG、EWG 
・SKA0に参加、存在感を示しつつある 
・再電離、宇宙磁場、パルサーなど 
・国際SKAで手薄なVLBI、位置天文、 
　星惑星形成などに注力をしたい 



３、SKA1への参加に向けて	



SKA1に向けて	

なぜSKA1から？ 
・2020年代はSKA1の時代 
・SKA2の実現性？ 

SKA-Japanロードマップ作成 



SKA1に向けて	

間に合いますか？ 
サイエンス 
・もともとサイエンス発、理論主体 
・１０年の活動 
・プレカーサー、国際SWGに寄与 
 
技術開発 
・本格的な検討はここ１〜２年 

技術開発での寄与が鍵 



SKA1に向けて	

SKA1への技術貢献 
・我々のサイエンスに直結 
・我々の技術的強みを生かす 
・SKA側の要望、スケジュールに沿う 
・予算規模：O(10)億円 
 
３項目 
・Band 5c (5a-5c統合) 
・SKA1-mid VLBIバックエンド 
・AIV 
（SKA2に向けた長期的な開発項目もある） 



SKA1に向けて	

Band 5とVLBIのサイエンス 
・銀河系中心のパルサー 
・パルサーの距離決定 
・マグネターの高速移動 
・高RM天体の探索 
・AGNの根元 
・高精度銀河形状による弱重力レンズ 
・アストロメトリ 



8/3 ＠三鷹 
　林台長、小林副台長、 
　半田（鹿児島）、杉山（名古屋）、高橋（熊本） 
 
大学からの報告・提案 
　・SKA-Japan活動報告 
　・大学支援経費３年間の報告 
　・SKA1参加のための技術貢献案提案 
　・推進体制提案（天文台＋大学） 
　・予算案提案 
　　大学での研究のため108,000千円/3年を要求 
　　現在の外部資金：70,000千円/3年 

天文台執行部面談	



結果（方向性） 
　・SKAを水沢観測所の将来計画と位置づけ 
　　推進するのが良いのではないか 
　・来年度からのサブプロジェクト化を目指す 
　・水沢と大学、研究機関でサイエンス、 
　　技術開発ともに協力していく 
　・SKA-JapanはVLBIコミュニティを 
　　巻き込んでより大きなコミュニティを作る 

天文台執行部面談	



まとめ	

SKAもSKA-Japanも岐路に立っている 
・SKA1の予算のメド 
・SKA-Japanは暗中模索期を抜けようやく 
　スタート地点に立ってSKA1への参加を目指せる状態 
 
日本のVLBIコミュニティという資産 
・SKA-Japanに欠けている技術開発と観測解析の経験 
・国際SKAに欠けている高周波、VLBIの技術と 
　そのサイエンス 

ぜひ一緒にやりましょう！ 


