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China-VO

Virtual Observatory (VO) is a data-intensively online astronomical research
and education environment, taking advantages of advanced information
technologies to achieve seamless, global access to astronomical
information.

Chinese Virtual Observatory (China-VO) is the national VO project in China
initiated in 2002 by Chinese astronomical community leading by National
Astronomical Observatories, Chinese Academy of Sciences.

China-VO became a member of the IVOA with the recommendation of Dr.
Jim Gray

e China-VO Platform R&D Focuses

e Unified Access to On-line Astronomical Resources and Services
* VO-ready Projects and Facilities

 VO-based Astronomical Research Activities

e VO-based Public Education

Astrolnformatics 2012, Redmond, WA, Sep. 10-14,
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Community: China-VO annual meeting

year attendees Attendees

2001 9

2003 36 . =
2004 30 60 7;
e ! } 4 —
2006 A7 N L 4

2007 40 2

2008 57 10

2009 63 ° 2001 | 2003 | 2oo4l 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011|
2010 78

2011 75
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IVOA Events hosted by the China-VO

e |VOA Small Project Meeting, 26-28 November, 2003

 |VOA Interoperability Meeting, May, 2007
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China-VO Team

Partners

NAOC (Beijing): Yongheng Zhao (P1), Chenzhou Cui (PM), Ganghua Lin, Yanxia Zhang,
Boliang He, Changhua Li, Yue Chen, Yiming Teng, Zihuang Cao, Dongwei Fan, Jian Li,
Haijun Tian, Zheng Li, ...

TianJin Univ. (Tianjin): Jizhou Sun, Ce Yu, Jian Xiao, Qing Zhao, Xu Liu, Ao Yuan, ...
CCNU (Wu Han): Xiaoping Zheng, Cuilan Qiao, Qin Wang, Jing Wang, ...

Kunming Univ. of Science and Tech: Feng Wang, Kaifan Ji, Hui Deng, ...

Collaborators:

Computer Network Information Center, CAS (Beijing): Baoping Yan, Kai Nan, Jianhui
Li, Ze Luo, Kevin Dong, Yongzheng Ma, Lianglin Hu

Purple Mountain Astro Obs (Nanjing): Ji Yang, Liang Liu, Dengrong Lu, Jixian Sun, ...

Shanghai Astro Obs (Shanghai): Yipeng Jing, Zhenghong Tang, Weipeng Lin, Xiao
Chen, Shuhe Wang, Jianhai Zhao, Haiming Tang, ...

Yunnan Astro Obs: Jinming Bai, Yufeng Fan, Chuanjun Wang, ...
Tsinghua Univ.: Jianfeng Zhou, Zhihui Du

External collaborations:

JHU, MSR, Caltech, IUCAA;:CBS;IGRAR {Australia), NAOJ (Japan)...

10-14, 2012



Data Access Services
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Data Resources at the CAsDC

From China
e LAMOST Pilot Data Release *
e LAMOST Commission Data °
e The South Galactic Cap U-band Sky .
Survey (SCUSS) .
e CSTAR .
e BATC o
e LAMOST Sky Survey .
e Xinjiang radio telescope (25m) .

Lijiang 2.4m telescope
Bootes-4 robotic observatory

Astronomical plates digitalization
archive

Astrolnformatics 2012, Redmond, WA, Sep. |

10-14, 2012

International Mirrors

CDS Vizier
SDSS SkyServer
2MASS

WISE

Chandra (mirror site coming soon)
UCAC
USNO
ADS




LAMOST Pilot Sky Survey

From 2011-10 to 2012-4
Plan: 302, Run: 309, archived: 478,699 (+ low SN <160,000)

Spectra Catalog 478,699

75° 20120520

China Virtual Observatory Services =
T
Chinese Astronomical Data -

Astromical Catalog
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LAMOST Pilot Data Access Service
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AstroBox

e A plug-in package for MATLAB to
provide an astronomical data mining VO Tools
application service, supporting VO (Aladin, TOPCAT)
protocols and tools.

* A high-level data analysis PLASTIC

environment supporting:
— PLASTIC MATLAB

— VOTable

— Local DB AstroBox
— VO-DAS client

— Astronomical algorithms

MATLAB
VO-DAS Client
e The first version will be released in

the year VO-DAS
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First Science Paper from China-VO

e Candidate Milky Way satellites in the Galactic halo (Liu et al., 2008,
A&A)

e SDSS DR5 photometric data were searched for new Milky Way
companions or substructures in the Galactic halo.

e Data analysis procedures were based on the VO-DAS.

* Five candidates are identified as over-dense faint stellar sources that
have color-magnitude diagrams similar to those of known globular
clusters, or dwarf spherical galaxies.

SDSSJ1329+2841
A&A 477, 139-145 (2008) Astronomy r‘“
DOI: 10.1051/0004-6361:20078392 — 8. 9548
©ESO 2007 Astrophysics 3

Candidate Milky Way satellites in the Galactic halo

C. Liu"?, J. Hu', H. Newberg?®. and Y. Zhao!

! National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012, PR China
e-mail: chaoliu@lamost.org
2 Graduate University of Chinese Academy of Sciences, Beijing 100049, PR China
* Department of Physics, Applied Physics, and Astronomy, Rensselaer Polytechnic Institute, Troy, NY 12180, USA

Received 1 August 2007 / Accepted 28 September 2007
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strophysical Integrated Fesearch Environment

(AIRE)

Provide a web-based collaborative research environment

Radio Interferometry ..., AIPS, AIPS++, Difmap...
Optical : Photometry ..., IRAF, MIDAS ...
X-ray . Coded-mask ..., HEADAS ....
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Chinese e-VLBI Network Infrastructure
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e-CVN: multi-purpose e-science

oriented network

CVN e-science platform »Applications:
I deep space mission,
H radio astronomy,
Ccience (Orbit & position Maping ’ UT1 ‘ geo de sy
applications L Deep—space JL Radio astronomy JL Geodesy J

USB + VLBI

| Post Media error

] Observation MR ,
e-Science schedule processing  correction
support N ,,/'/ N RN /_,-'/( o~ SR _J‘// —~ SR _7_7),*"/ N

_ * / 6 »Two data
Alnfrasrucure “ = processing platforms
at the data center

Astrolnformatics 2012, Redmond, WA, Sep.
10-14, 2012



e-CVN in the future
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GPU cluster project at NAOC

Laohu GPU cluster is used by students and staff from NAOC and other
Chinese and international collaborations. We are also running an
international computational science center (ICCS, http://iccs.lbl.gov)
together with Berkeley and Univ. of Heidelberg, Germany (Prof. Rainer
Spurzem).

Some important results obtained with the NAOC supercomputer have
been for example to show that binary black holes after galaxy mergers
can coalesce fast and to prove that recoiling black holes after a binary
black hole coalescence will generate X-ray flares from stellar tidal
disruptions.

the SILK ROAD PROJECT at NAOC/KIRR

4A2% it

RESEARCH ~  COLLABORATIONS ~ PEOPLE ~  CONFERENCES ~  SEMINARS  LECTURES

atics 2012;":5}?
' 10-14,:




Laohu GPU cluster at NAOC

Speed [Tflops])

Left: NAOC GPU Cluster; The cluster is running with 85 nodes, each with two
NVIDIA Tesla C1070 GPUs.

Right: Sustained Speed in Teraflop/s of astrophysical N-body Simulation for
different particle numbers, as a function of number of GPU multiprocessors
used. Near ideal speed-up is reached for large N, approaching the diagonal.

Astrolnformatics 2012, Redmond, WA, Sep.
10-14, 2012



The BOOTES Project: A world wide

network of robotic telescopes

Boo-2 & 3 integrated in:

Global Robotic Telescopes Intelligent Array For
Citizen Science

* Identical telescopes spaced around the Earth

* Identical filter sets: gr'TZY @1\_ Qﬁ‘

e Jdentical CCD cameras

* Impact on several scientific fields and public outreach




Bootes-4, history review

T e 3

Astrolnformatics 2012, Redmond, WA, Sep.
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Rich information is available:
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Time Domain Astronomy and Robotic

Autonomous Observatory

RAO requirements in China

e Antarctic Observatory

e Tibet Observatory

e Argentina Observatory (San Juan Univ.)
e Lunar-based astronomy

e International projects: SONG, SVOM, ...
e School education
e Amateur observation — e —

D012, Redmond, WA, Sep:
-14, 201200 :



China-RAON

A project just initiated, no funding support yet.
Not a specific RAO project, but a technical support plan.

A team to provide solutions and technical support to
Chinese astronomical community.

— A new service from Chinese Virtual Observatory (China-VO)
Serve professional and non-professional RAO projects
used for research and education.

We need RAO solutions
— Software systems (RTS2, Linux/Windows)

— Compliant hardware systems and components

International collaboration

Astrolnformatics 2012, Redmond, WA, Sep.
10-14, 2012



VO-driven Bootes-4

e GCN trigged ->VOEvent trigged

e Full automatic photometric pipeline
e Full automatic archiving
 VO-compliant data access
 Automated Event Classification

Astrolnformatics 2012, Redmond, WA, Sep.
10-14, 2012
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WWT Guided Tour Design Contest
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My Communities > WWTBeijing > 20105 REF == B EWEASTREIESR - Tours2010 Competition >

T T - T : serereT

D

& T T =T
4 = W

OEET B, | | WEEs STl | | AHEFESE | | TETH-LEs.| | SEsmR
T

-
Mercury Earth Mars Jupiter

Astrolnformatics 2012, Redmond, WA
10-14, 2012




Award Ceremony (2010.11.9)

BRI @ Beijing Planetarium
— R
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WWT Lectures and classes
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WWT Booth at the 28" IAU GA
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WWT Teacher Training

e WWT teacher training 2010, Aug. 1-3, 2010

e WWT teacher training 2011, Jul. 22-26, 2011

e WWT teacher training in Haidian, Aug. 25-26, 2011
e WWT teacher training in Xinjiang, Apr. 25-26, 2012
e WWT teacher training 2012, Jul. 18-20, 2012
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