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Astronomy & Astro-Particle Physics @ Wits 
Wits official involvement in Astronomy and Astro-Particle projects 
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Astronomy & Astro-Particle Physics @ Wits 
Wits is the only group in the World that is officially part of MeerKAT, SKA, HESS-II, CTA 
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Science at Multi-ν	
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Science at Multi-experiments 
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The problem(s) 
Next generation Astronomical telescopes will 
all be Digital Instruments 
 
A change of approach is required: 
 
•  At the Telescope 

•  Modes of scheduling, observing, calibrating, etc… 

•  At the Data  
•  Modes of data flow, analysis, archiving, interacting, 

etc… 



A generic approach 
In ≈2030 a typical day for an astronomer 
on a university campus will have her start 
work by looking at:  
 
•  A list of science papers that have been 

intelligently selected by a software tool 
that surfed the Internet overnight.  

•  She clicks on an object in an online 
science paper and the Virtual 
Observatory (V.O.) database delivers 
views in γ-ray, X-ray, Optical, InfraRed 
and Radio observations.  

•  She queries the archive to do an 
automatic search to pull up information 
relevant to the questions the she 
asking about the object. 
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Astro Information Science 
The V.O. and other astronomical community structures  
(i.e., ADASS, WGAS, and FITS WG) have been essential but 
incomplete steps toward an Astronomical Info/Data Science.  

Need data-intensive science research tools to mine & discover new 
knowledge from the distributed data repositories & experiments.  
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Wits Astro Data Science 
A breakdown of specific tasks 

in a modulated strategy 
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The Wits Astro Data Center 
The WADC aims at conducting research in Astro Data Applications and 
make data and Apps available to the world-wide community through a 

Multi-Experiment Interactive (hands-on) Archive �
Example from a similar Data Center that I managed (2007-2011) �



Surfing the WADC�



WADC Sky-Data Explorer 



WADC Sky-Data Explorer 



Historical SED 

Spectrum 
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SEDs at different times  
+ 

Interactive SSC/EC models 
and analytical tools 

WADC Multi-ν Tools 



WADC Catalogs Tools 



WADC Catalogs Tools 



WADC Catalogs Tools 



WADC theory apps. 



WADC: theory apps. 



WADC theory apps. 
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WADC theory apps. 



WADC Organization 
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•  Coordination of scientific activities 
  
•  Favor collaboration between WADC     
  and the scientific community 

•  Collaboration with African countries 

•  Collaboration extra-Africa 
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Wits Astro Data approach 
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Opportunities 

WADC: (ex)portable, research-oriented,  
multi-experiment, multi-ν, Data Center 

MeerKAT / SKA 
HESS-II/CTA 
Spektr-M, OLIMPO,  
Survey telescope fast analysis 
 
HESS-SA data center (@ Wits) 
 

Scientific Research 
 
Science Apps 

Scientific Research 
 
Needs HPC+WADC 

AstroInfo Research 
 
Innovation 
 
Flexibility 
 
Scientific return 



An example: LSST survey 
Data rate: 30 terabytes of data obtained each night 
                
               è ≈  107 sources/night 
               è ≈2 108 sources/month 
               è ≈2 109 sources/year  
 
 
Assume: 

  ≈ 10% of these sources are unknown (need rapid identification) 
 
 
We will have: 

  ≈ 2 107 sources/month available for rapid multi-ν identification/study 
              (possible only with fast data analysis tools like at the WADC)   



WADCS: specs, costs, upgrade 
Specs 
 
1 INTEL SERVER     R  150 381.96 
4 Intel Worker Nodes                  R  340 795.00 
Synology NAS 40TB Storage Solution  R    95 056.62 
UPS        R      6 039.72 
24 Port Ethernet Switch 1Gb   R      5 318.00 
42U Rack       R      8 076.90 
 
Total  cost       R   605 668.20 

Upgrades 
 
INTEL SERVER NODES    R   368 267.88 
INTEL XEON SERVER     R   159 615.96 
Synology NAS 40TB Storage Solution  R     95 056.62 
42U Rack       R       8 076.90 
 
Total cost       R   536 056.40 

Present day specifications 
for the existing structure 

of the WADC  

Planned upgrade for the WADC 
(April-Dec 2014)  

WADC full operational mode 
Modes 
•  Multi-frequency, Multi-experiment Data Center 
•  HESS-II data pipeline (pre-)analysis 


