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LIA Origins Workshops are held every other year
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Welcome to

“ LIA-Origins 2018 Workshop ”, Nov 2-5, Kunming
+ LIA-Origins 2018 School, Oct 22-Nov 1

)@ Ko Exoplanets
ORIGINS % =

.Sino-French “LIA-ORIGI[\IS”' Workshop in 2018

From First Epochs of Matter and Galaxy Formation to Extraterrestrial Life

- :

Home Registration Payment Abstract Submission Book Hotel Help/Question

2--5 Nov, 2018 Kunming, China

=) News (» Date & Location
» Scientific Rationale

e
FIrSt Announcement First Announcement ( March.20, 2018) Date : 2-5 Nov, 2018.

*» Important Dates

The Deadline for abstract and poster is 1, September, Location: Yunnan University



SKA -- the “LHC” in Astronomy

> SKA: an overview
» Chinese contribution to the SKA
> SKAln Chlna
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SN B SKA (Square Kilometer Array)

will be the largest and most ambitious astronomical facility that has
ever been built on this planet

Consists of 2000 15m dishes, baseline 3000km & 0.5 million antennas
equivalent collecting area at km? level

Revolutionary: 5 advantages combined into 1

1. High sensitivity: large area Denso ApotureArays___ —

2. High spatial resolution: B i
milli-arcsec level
baseline 3000km

3. Large FoV

4. High survey speed:
10,000 X JVLA

5. Wide frequency coverage:
50MHz — 20GHz

T . 3-Core Central
/ " Region /

Sparse Aperture Arrays

Avdote' Bandltiane fram Sulnhi irna AstrAanAmy
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SKA Timeline, Costs, and Hosts

Timeline
Pre-construction: 2012-2020 Design, RfP, IGO
SKAI1 construction:  2020-2025 ~10% SKA
SKAZ2 construction:  complete after 2030

SKAI1 Costs: 1.7 BE (construction + 10 year operation)

Dual Site: (voted Nov 2012)
Australia (low frequency site)
South Africa (higher frequency site)
Headquarter: (voted April 2015)
UK (Manchester) as permanent HQ



SKA1-MID: Africa
200 15-m dishes across
150 km

"’2,000 dishes in Phase 2,
across southegn Africa
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How does SKA1 compare with the
world’s biggest radio telescopes?
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SKA1 Compared with Other Telescopes

SKA1 will be the most powerful radio telescope in the world

JVLA SKA1-MID FAST LOFAR-NL | SKA1l-LOW
B ¥ B
(1.4 GHz) | (1.4 GHz) | (1.4 GHz) |(140 MHz)| (140 MHz)
Aeff/Tsys | (m¥/K) | 168 |, 4 1330 1470 85 ¢, 520
2.7X10°m2 /20 K | 4X10*°m? /27K
Survey Speed
FoM (deg” | 4 8103 | 8.3X105 | 4.6X10* | 6.7X10°| 1.9X 10
m4/K2) . . . ° .
FoV x (Aeff/Tsys)?2 X170 X 28
Byiax (km) 36.4 154 0.3 52 65
Ao uEs (arcsec) 1.2 43 0.28 148 85 13 6.7




SKAl v.s. FAST

BAR{ER FAST SKA1-mid

T 1ESNZER(GH2) 0.07-3 0.3-13.8
Hk (ZydRE) (km) 0.3 154
REUE (M?K) 1480 1330

(At Tsys) (4X 104m2/27 K) (2.7 104m?/20 K)

17 (deg?) 0.021 0.47

WMKIRE (deg? m4/K?2) 4.6 X 10* 8.3X10°
82 (arcsec) 148 0.28




~SKA Key -Scn_ence Drivers
ORIGINS .
s _Cosmology and Galaxy Evolution
-~ Galaxies, Dark Energy and Dark Matter
.+ Probing the Dark Ages -
s~ When & how were the first stars formed? [ oy
o ~Gradle of Life . -~ ° ' e

— What are the conditions for life and
where can it be found?

 FUNDAMENTALFORCES . i
«. "Strong-field tests of General Relativity
— Was Einstein correct? 5

* Origin & Evolution of Cosmic Magnettsm
—  Where-does magnetism come from? .

‘plus The Exploration of the Unknown asan’ .
underlying philosophy forf (_j_e’Sig_n_& costing - &



Physics with Our
21cm tomography, observable
' universe
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FkHREST17]: FIFASKATE F fkHE

(Cordes et al. 2004, Kramer et al. 2004, Smits et al. 2008)

Galaérlc
Centre

Y (kpc)

0
X (kpc)

- ~30,000 normal pulsars

- ~2,000 millisecond psrs

- ~100 relativistic binaries

- first pulsars in Galactic Centre
- first extragalactic pulsars

* Timing precision is expected to increase by factor ~100
* Rare and exotic pulsars and binary systems: including PSR-BH systems!

* Testing cosmic censorship and no-hair theorem
 Direct detection of gravitational waves passing through the Galaxy

Exploring the Universe with the world's largest radio telescope



Establishment of the SKA Orgranisation
(November 2011, Rome)

» China and France

—among the 9 countries that established the SKA Organisation
» France quit the SKA in 2012, due to financial reasons
» France is coming back to SKA
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Both China and France
have published SKA Science Books

French SKA White Book

The French community towards the Square Kilometre Array

Editor in Chief:
C. Ferrari

Editors: B o9
G. Lagache, J.-M. Martin, B. Semelin — Cosmology and Extra-galactic astronomy A 2 da
M. Alves, K. Ferrigre, M.-A. Miville-Deschenes, L. Montier — Galactic Astronomy
E. Josselin, N. Vilmer, P. Zarka — Planets, Sun, Stars and Civilizations

S. Corbel, S. Vergani — Transient Universe

S. Lambert, G. Theureau — Fundamental Physics

S. Bosse, A. Ferrari, S. Gauffre — Technological Developments

G. Marquette — Industrial Perspectives and Solutions
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FE SKA BEH KA
o

SAUARE KILOMETRE ARRAY
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201745 A




SKA Organisation: 10 Members + New msm%

5 continents, 40% of world population
PR

P g Observers:
» France
» Germany
» Japan

_ » Malta

Australia (Dol&S) . » Portugal

Canada (NRC-HIA) S > Spain

China (MOST) > Korea

India (DAE) > USA

Italy (INAF)

Netherlands (NWO) //

New Zealand (MED) / / (;Ogtgcztﬁ

South Africa (DST) Ireland

Sweden (Chalmers) » Russia

UKETFC) amivimmescp nams=i= =55 | === m==r=gzm > Switzerlan
‘ Full members //// African partner countries

\\\\ SKA Headquarters hoet country (non-member SKA Phase 2 host countries)

//// SKA Phase 1 and Phase 2 host countries

This map i intended for reference only and is not meant 1o represent legal borders

Exploring the Universe with the world's largest radio telescope




JBAFIIE Department of Industry

i5dE National Research Foundation

MEX National Research Council
RE Ministry of Science and Technology

BEAF National Institute for Astrophysics

= Ministry of Economic Development

Onsala Space Observatory

Netherlands Organisation for Scientific Research

National Centre for Radio Astrophysics

STFC



« SKA now in Inter-Governmental Formal Negotiation (BfF/aIEZiH])
« SKAO will develop into an IGO (EfFiE]EFRZEZR), like CERN / ITER




The Chinese Contribution to the SKA

» China is now an important/leading role in the SKA project,
especially in the SKA construction

Very interestingly:
» France is now “leading” the SKA Board of Directors (SKAZE%)
even though France is NOT a member of the SKA !
(Prof Catherine Cesarsky from Paris Observatory, is now
Chair of SKA Board of Directors),



» China was among the countries that initiated the SKA Idea (1993
» China had been one of SKA’s candidate site (before 2006)

Options for the stations of the SKA,
from the top.

A large (>200m) reflector with the rece

supported by an aerostat

An array of small (<10m) parabolic dishes;
A fixed planar (electronically phased)
arry;

An array of spherical (>10m) refracting
lenses.

Astronomers Sign International Agreement
to Plan Square Kilometre Array

Leading astronomers from Europe,
North America, Asia and Australia will
today sign an agreement jointly to plan
a huge new radio telescope, the Square
Kilometre Array (SKA), which will
come into operation in the middle of the
next decade. The General Assembly is
an ideal opportunity to inaugurate the
next stage of development of this truly
global project.

The signing ceremony will take placg
at 17:30hrs in the Bragg Lecture Theatrg
in.the Schuster Building at the end of the
joint=session- on - ‘Future Observation!
Multi-Wavelength capabilities in Astfo-
physics'§ organized by the Working
Group on Future Large Scale Facilities
(WGFLSF) and IAU Division XI (Space
and High Energy Astrophysics). The last
part of the programme is a round-table
discussion about the process of inter-
national co-operation and coordination.

Radio astronomers regard the SKA as
a paradigm for the organization of future
global astronomy projects. The SKA was
the first radio astronomy project to
have been ‘born global’ following the
guidelines for successful international
collaboration discussed at the 1994 IAU
General Assembly in The Hague. The
current concept has grown out of
discussions over the past six years within
the URSI/IAU Large Telescope Working
Group and the OECD Global Science
Forum. An International SKA Steering
Committee (ISSC) has now been
constituted to promote and to oversee the
planning of the project. The signing of a
formal Memorandum of Understanding
will establish the ISSC for a period of five
years. The signatories will be:

Prof. Ron Ekers: Australian SKA
consortium

Dr. Don Morton: Herzberg Institute of
Astrophysics, Canada

Prof. Ai Guoxiang: National
Astronomical Observatory, PR China
Prof. Rajaram Nityananda: National
Centre for Radioastrophysics, TIFR,
India

Prof. Harvey Butcher: European SKA
PR R B

Dr. Jill Tarter: United States SKA
Consortium

At present 24 leading institutions in ten
countries have agreed to pool their
research and development efforts, with
each individual institution concen-
trating on only a part of the overall
design. Their shared aim is to reach
agreement on the fundamental design of
the SKA by 2005 and to begin
construction in 2010,

In order to achieve its ambitious
astronomical goals, the design of the
SKA will integrate computing hardware
and software on a massive scale in a
revolutionary break from current radio
telescope designs. The SKA is a
challenging project, and as Ron Ekers of
the Australia Telescope National Facility
say

“Designing, let alone building, such
an enormous technologically-advanced
instrument is beyond the scope of
individual nations, or even small groups
of nations. The SKA is therefore being
planned from the outset as a truly-
global telescope project.”

The SKA will be a uniquely sensitive
instrument. Its collecting area will be 50
to 100 times larger than today’s biggest
radio imaging telescopes, the VLA and
the GMRT, and 200 times larger than the
pioneering  Lovell  Telescope at
Manchester University’s Jodrell Bank
Observatory (which can be visited
during the General Assembly).

The idea of the SKA sprang from
radio astronomers’ desire to detect the
faint 2I-cm emission from atomic
hydrogen in structures formed soon
after the Big Bang, and in the galaxies
which developed from these structures.
As 1SSC member Peter Wilkinson
(University of Manchester) says:

“One square kilometre is not just a
convenient round number—it arises
naturally from a desire to image the
hydrogen gas in distant galaxies with
0.1 arcsecond resolution”.

Radio astronomy has been crucial in

Maxwell Telescope show that dust can
even obscure entire galaxies at visible
wavelengths. Radio telescopes have
another advantage in that they can be
combined in arrays to produce images
with the highest resolution in all
branches of astronomy. On completion
the SKA will, therefore, be the world's
premier instrument for astronomical

widely distributed during the General
Assembly. The full current science case
for the SKA, and an electronic version
of the brochure can be obtained from
the SKA Web site at http://
www.ras.ucalgary.ca/SKA

Peter N. Wilkinson
University of Manchester

(2000, 1SSC)



The Chinese SKA Concept had been one of SKA’s candidate design
(before 2006)

B Chinese concept of the SKA -- KARST (1994) Developed into China’s FAST !
»  KARST - FAST (500m Telescope)
»  Using FAST as basic component of the SKA
»  LDSN (Large Diameter Small Number)

Kilometre-square

~ . Sehemriad b Conlijurathon

FAST

Maovable Feoding System
Parabeolond

Sphencal Surface (Activg)




FAST (500m Radio Telescope)

» FAST was indeed born from the Chinese SKA Concept




SKA1 Construction: China Joined 6 (of 11) Work Package Consortia
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China’s leading role in SKA1 construction

» Chinese Design is now the Only Candidate for the Dish Array Consortium
» China is Chair of the Dish Consortium
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Advantages of Chinese Design: > mEREXESESRERR SRS R PSW)

v BRFEREE 0. 5mm)
vV REE (4350, EHMREEE—F)

» Higer precision of dish surface (0.5mm) v RINiE
> Lighter (35tons, 50% lighter than conv.) \‘; g}iﬂl&
i B3R
; txz: potier consumprion vV ST ElAEE
8 R R (I BRB B
» Much easier to install > éj&i: ﬁZﬂﬂlﬂXnﬂJ\# _%J
» Much easier to produce & transport SIEERE (TR=F)
in large quantities > o EL R R R e R AR T

v SR (80dB)
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AN N\,\,\, %




e.g. Dish Array

China built all the 36 antennas of ASKAP
(Australian SKA Pathfinder)

(CETC-54)
The 24t Tower was named “Janimaarnu”
(Chinese) to memorize Chinese contribution




International SKA Science Book

~40 Chinese researchers contributed.
of the total 131 chapters, 25 have Chinese participations (19%)
7 lead-author chapters (5.3%)

9-13 June 2014, Giardini Naxos, Italy
@ #skasclcon14 _—.

Leon Koopmans (Kapteyn Astronomical Instaute) Joff Wagg (SKAD)
ska-june14@skatelescope.org
indico.skatelescope.org/event/AdvancingAstrophysics2014

£ Square Kiometre Arvay B OSKA telescope

inar @
o/



SKA In China: Preparing for the SKA

» China was an initial member that established the SKAO (2011)
» China State Council approved China’s joining the SKA preconstruction
E ST ERESMSKAR R ERME (2012.09)
> MOST is representing China at the SKAO (2012) & 2R R P ESMSKA
» SKA Lol sighed by MOST, Deputy Minister Cao Jianlin (2015)
> China State Council listed SKA into China’s 13t 5-year Plan (2016.08)
E S5 SKAFIN+ =T AKX
» Next Step: Approval of SKA Obs. Convention, and SKA1 construction

» Strong will to build SKA China/East Asia Regional Center
(SKA listed in Shanghai City’s 13t 5-Year Plan)

» Funding: 150M RMB allocated to Science and Industry



China State Council has listed SKA in the “13th 5-Year Plan”
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Publications in Radio Astronomy: Top20 Countries
(1990-2014)

= 1990~1994 4t 4y 4
m 1995~19994F t A7 4l
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m 2005~20094F t: F 47 %
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Evolution of World Rankings: Radio Astronomy Publications
(1990-2014)

1
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BH oA 3 T —
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1990~1994  1995~1999  2000~2004  2005~2009  2010~2014
Fast Growing Chinese Astronomy /Radio Astronomy !



International Collaborations: with UK:

WWW/NEWSIEN

China-UK Joint Agreement
(June 17, 2014, London)

T WAEMPERERSHFUFHESHER, BEEILE. FEEE. KHE &,
Wi, REENEESAS MM AR EET. WAE e RER 8 2 R M5t
i, SRAERRENEEAFAAERHRENEERE. UANEFHELES. EtkExR
%. B E T SEREEXEZEMBENE. PAEESEAEEE“F T AERK
FSTEEmETE .

— China agreed to work with the UK to push the SKA Project



International Collaborations: with Australia
Australia-China Consortium for Astrophysical Research (ACAMAR)

Established Sept 12, 2015, Collaboration Areas:

» Antarctic Astronomy

» SKA Preconstruction

» FAST Receiver

» Australian SKA Precursors: ASKAP & MWA

» Gravitation Waves

Exchange Programs, Postdocs, Students, Scholars, Conferences & Workshops
Directors: Australia: Brian Schmidt (Nobel Laureate)

China: Lifan Wang (Purple Mt Obs)




International Collaborations: with South Africa:

SA Delegation visited CN, Oct 2015 ¢ &




BEMNEFURH—RRXFER—

China SKA Training Platform
(P ESKAANF 157 E1N)

With UK (SKA Headquarter), and with Australia (SKA Site):

CN-UK / CN-AUS SKA Joint PhD and Postdoc Programme

Fully support 10 places per year > Starting point only
Starts small, will expand, +FR?

“3+2"” — 3 years in China, 2 years overseas study

~1000 GBP/mon + airticket 250 GBP/mon + travel grant

1700 AUD/mon + airticket 5000 AUD p.a. + research grant
15 students already funded by the programme,

some have done excellent research in UK/Australia



