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e-MERLIN Array

Intermediate baselines,12-> 
217Km - i.e. between VLA 
and VLBI

6/7 Telescopes from 25m to 
76m (* Lovell increases 
sensitivity by factor of 2)

e-MERLIN regularly takes part 
in EVN
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3 main observing 
bands: 

 Resolution

(natural weighting)

Sensitivity

(12-hr track)


L-Band (1.25 -1.75 
GHz) 160 mas	 24µJy/bm*

C-Band (4.5 - 7.5 GHz) 40 mas 	 16µJy/bm*


K-Band (19 - 25 GHz) 12 mas	 30µJy/bm



Fibre Network

Major technical & financial challenge in 
2005


5 remote sites, ~30 Gb/s each

Installed & leased ‘dark fibre’


~100km installed, 600km leased

Adapted NRAO/ALMA data 
transmission system 


Partners in original development

3 x 10G for 4 GHz IF bandwidth


Amplified at 4 sites on path.

As well as data transfer, fibre used for 
LO/Time distribution
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Designed & built by DRAO, Penticton + NRAO

Brent Carlson, P Dewdney


8 StationBoards + 16 BaselineBoards

Smaller version of JVLA (128 SB + 128 BB)


SB 16 x 31.25kHz -128 MHz sub-bands

36 FPGAs, 4 stage FIR filter

sub-bands, delays


BB  64 x 2048 lags @256 kHz

130nm 4Mgate ASIC

Cross correlation


More channels with recirculation


Data in - 30Gb/s * 6 -8 Telescopes


Data out 5MB/s (0.5 TB/day) normal continuum operation - 
(8 bands of 512 channels)

Correlator
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Archive Figures
MERLIN Archive - 1992 - 2011


0.3GB


~3000 observations


e-MERLIN Archive 2012 onwards


0.8PB - all on-line


~4000 observations


Visibility data + metadata are stored in a proprietary format
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AstroGrid
Origins in UK Long Term Science Reviews in 1999/2000


The project existed in 3 phases from 2001-2009


£14m spent in that time.


Consortium of around 7 UK institutions at any one time (JBO was one)


Technical management infrastructure based at Leicester University.


2-3 Software engineers at JBO


Mission


Participate in the ongoing standardization within IVOA


Produce software implementing those standards to enable VO goals
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AstroGrid Software Suite
Server Side components


Registry - IVOA service discovery 


Community - implemented A&A.


VOSpace - IVOA std implementation for shared “file store”


CEA - a workflow engine for executing server-side processing


DSA - access to data sets (TAP prototype + SIA+SCS)


AstroGrid Client
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What Happened?

AstroGrid finished 2009 - JBO effort diverted to 
commissioning e-MERLIN


Services became obsolete - e.g. TAP std 2010


Eventually even the servers died…


Data access only for PIs
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e-MERLIN pipeline
CASA based https://github.com/e-merlin/eMERLIN_CASA_pipeline


Enhanced advanced data heuristics, RFI excision, web interfaces, spectral 
line, self-calibration


Access to high power processing facilities & grid based compute  (STFC-
IRIS)


Only available to PIs

11

e-MERLIN L-band – 
Automatic imaging 
– No selfcal!

JVLA C-Band A+B 
array image                  
of 3C320               
Beam~0.5”

https://github.com/e-merlin/eMERLIN_CASA_pipeline


SKA Regional Centres
by full operation - each SRC


online storage 700PB


archive grows at 0.5EB/yr


35-80 PFLOPS


100Gb/s network to telescope.


0.1-1 PB individual dataset size
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In response to this, the SKA Organisation established the SKA Regional Centres Coordination Group 
(SRCCG) to coordinate the activity that would lead towards a network of SRCs in the SKA‐era, with 
membership of  the group  from  those member nations  interested  in hosting  an SRC, plus  external 
advisors.  The SRCCG  is  tasked with defining  the principles, policies,  requirements and MoUs  for  a 
collaborative  alliance of  SRCs.  The  group will  aim  to  formalise  a  framework within which  such  an 
alliance of SRCs can be established by SKA member nations  to enable  the SKA community  to  fully 
exploit SKA data and extract the highest impact science. 
 

3.1 Why SRCs are necessary 

In principle, a single data centre could be envisaged that could provide the total compute resource for 
supporting  the  scientific  needs  of  the  SKA  community  and  Observatory.  In  reaching  its 
recommendation of a distribution of SRCs, the DFAP did consider funding models and concluded that 
regional funding would be more accessible.  
   
In addition to this issue of cost, there are three main factors that lead to a model of a collaboration of 
SRCs. Briefly, (i) the data products that emerge from the SKA’s Science Data Processors are not in the 
final  state  required  for  science  analysis,  (ii)  the  data  volumes  are  so  large  that  direct  delivery  of 
products to end users is unfeasible, and (iii) the community of scientists working on SKA datasets will 
be geographically distributed across the world. To explain further:  
 

i. The generation of advanced data products is not within scope of the current SKA Observatory. 
The Science Data Processor must maintain a throughput matched to the input data rate, and 

 
Figure 1: A network of SKA Regional Centres (the SRC Alliance) receives science data products from the SKA 
Observatory. Access to SKA science data products, as well as the tools and processing power necessary to 
fully exploit the science potential of those products, is provided via a Science Gateway. Access to science 
data products is irrespective of a SKA user’s geographical location, or whether their local region or country 

hosts an SRC. 



UK SRC
Will use e-MERLIN as pilot project 


VO - compliant public archive again


Also get a “science platform”


STFC-IRIS to provide compute and storage hardware/services


Software to re-use existing components - development at 
https://github.com/Javastro


Eventually portal at uksrc.org
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https://www.iris.ac.uk
https://github.com/Javastro
http://uksrc.org


The End
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