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History of radio astronomy in China:
from early days to SKA and FAST
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; | Early days ... Miyun Station in Beljing
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SKA Site Survey in Guizhou
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, @ 1st SKA Contference in China LTWG-3
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Large Telescope Working Group (LTWG)
International SKA Steerin

Committee

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 Theatre
in the Schuster Building at the end of the
joint=session-on‘Future Observationl
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

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
says:

“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

Members of the SKA ISSC at last week’s SKA Technical Workshop held at Jodrell Bank
Observatory.

quasars, pulsars, gravitational lenses,
superluminal motion and the cosmic
microwave background. It has led to
three of the five Nobel prizes awarded
for work in astrophysics, including all
those awarded for observational work.
Major advances in knowledge can be
expected from a new radio telescope
with the sensitivity of the SKA.

Radio telescopes have a big
advantage over those operating at most
other wavelengths, because they can see
through cosmic dust. This dust often

The SKA's superb resolving power-
which could extend to one milliarc-
second- and exceptional image quality
will also provide crucial new inform-
ation on the formation and early history
of stars, galaxies and quasars unaffected
by obscuring dust. Its enormously high
sensitivity will mean that, for the first
time, objects in the early Universe can be
studied in detail in the radio range. The
SKA is thus the perfect scientific
complement to the large optical (e.g.
CELT, ELT. OWL). infrared (NGST) and
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Funding SKA/Chinese Development
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What is FAST
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Five hundred meter Aperture Spherical radio Telescope

*\) @ Unique Karst depression (limestone sinkhole)
@ Active main reflector
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Spherical Surface (Active)
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2 @ Focus cabin driven by Cables1995

Duan, Zhao, Wang & Xu,1995

[ [
Xidian 3/6, Tsinghua 8/4/6, BIT Stewart Platform.

CASMI, NAOC-UTDEtE Simulation
Ren, et al. 1999



Reflector deformed by actuators
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Qiu Y., 1998

Nan, Ren, Zhu, Lu, 2003
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Concept announced = o]1t1998
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. . . g 9 = Vol.18 No.2
The President. Thank you very much once again. It is my v %22 #2% AR At e April 1998

to welcome a delegation of Chinese astronomers to the RA
They will give us two short presentations. The first of the
the FAST prototype for the KARST radio interferometer & 4o = ) T T e o
Radio Synthesis Telescope) and will be given by . Peng 1 EEWME;HEQTEEEE
Astronomical Observatory.

Dr. Peng Bo. One way to realize the Large radio Telescope (1
tive collecting area approaching one square kilometre, contin
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Demonstration + Funds Approval

I DN DN B B e B OO = Oo

[ S RIS S 2
R % $(2007)1538 &

[ 5% J i W 2 56T 500 O 1 4K 1l S vl 222 g
[ % KRB AR B H i AS Ryt &L

P el R AR, & T 500 X 0 2R E B 24 (FAST)

NDRC Approvalon FAST Funding
Proposal on July 10 2007

R~300m,D~500m, De#=300m
Maxi zenith angle 40°

Freq. 70MHz-3GHz up to X-band
Sensitivity 2000 m?/K

Credit: FAST Pfoject vl e X . Resolution 2.9’;
v 7 A Multibeam 19




Foundation+ Impossible Engineering
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FAST Break GroUnd Dec. 26 2008
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f@ Commission to Operation 2017-2022
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Observing Time > 5000 hours/yr since 2020"‘“«

m Pulsar candidates confirmed > 660
— Aug.22, 2017, First pulsar discovered

m Jan 2019 VLBI fringe with TM

m Apr. 2019 Shared-risk observatio
— 113 proposals asking for > 2200 hrs vs 400 hrs

— May 2019 Early Science published ¥ SCIENCE CHINA

. . Physics, Mechanics
m Key Science Projects (Feb.2020) 50% FAST Time &Astr,enomy s

— Commensal multi-beam drift-scan sky survey, GPPS, CPTA
Pulsar Physics, HI mapping and pulsar searching in M31, FRB

O Repeating FRB180301 & SGR1935+2154 (FRB200428)
— Nature 586 Nov., Nature Dec.2020, Science, 2021, Nature 2022

m Apr. 2021 CfP opened to world, 10% first oversea
— 216 proposals asking for > 7000 hrs vs 4500 hrs, 15 countries



© Long March to an Earth Landmark
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Kilometre-square

We were young enough that we didn't know

on e
) rf'tiﬁeSI g ﬁ we couldn't do it. If you dream, have big dreams.
lescope | #% | _ And have talented supporters to help you

— 1993 Co-initiator of LT at URSI
&= 1994 Site Survey and first RFI measurements %
1% \“‘51 378 L 1995 LTWG-3 Guizhou and LTPC established #
e /| 1996 Engineering Concept KARST finalized ;
// ' 1997 FAST Concept forming *
. ... 1998 Concept finalized/announced in UK/Chinagie e
1999 Experiments funded by Innovation Project B -8
2000 FAST funding proposal submitted to MOST MarCh fO I’W&I’d
2006 Site Selection + Int’l Advisory Review regardless of hardship
92007 Funding Approval g T— ATEaea
2008 Feasibility Study Report Accepta ko g s
2009 Preliminary Design Review AcceBiiEe it ISP

B 2016 Inauguration by FAST Firstlight
y# 2020 Operation Acceptance by NDRC
50 vrs’ science discovery




Dream continues towards KARST
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GLEST P roject Add 8 FAST-like dishes at SKA1 cost,
100% SKA sensitivity @ 600 km,
TRESS 60 deg. ZA, Up to X-band

P
] o

Credit: FAST Project

Add 100 SKA-dish at FAST cost, P
2000 FAST resolution @ 600 kng,
80 deg. ZA, Up to 24 GHz «

Expanded Array: FAST-like +small dishes



