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SSuummmmaarr yySSuummmmaarr yy
Siting considerations and image quality are the principal
factors which determine the number of SKA Array Stations.
The optimum number for the complete instrument appears
to be about 300.  An evolutionary design is proposed, with
initially 150 Array Stations located within a 100 km radius.

SSppeeccii ff ii ccaatt ii oonnssSSppeeccii ff ii ccaatt ii oonnss
Geometrical area …………….. 10 6 m2

System temperature ………….. 30 K
Antenna efficiency …..………. 60%
Aeff/Tsys  ……………………. 2 x 10 4 m2/K

SSii tt ee  ccoonnsstt rraaii nntt ssSSii tt ee  ccoonnsstt rraaii nntt ss
· Negotiations and/or purchase
· Establish a radio quiet reserve
· Infrastructure

power & communications
access roads & security
maintenance

All siting costs will be greater per Array Station
for remote sites than for the central site.
Minimise the number of geographically separate sites.

CCoonntt ii nnuuoouuss  aappeerr tt uurr ee  aanntt eennnnaa  tt eecchhnnooll ooggyyCCoonntt ii nnuuoouuss  aappeerr tt uurr ee  aanntt eennnnaa  tt eecchhnnooll ooggyy
If an Array Station consists of a single continuous aperture the field
size is maximised and the sidelobe confusion is minimised.
· Phased array

No size limitations
Practical upper frequency limit
Multiple widely spaced beams
No limit on diameter and N

· Steerable reflectors
Constant beam shape
Engineering limit to diameter ~ 100 m
\ N > 130

· Adaptive reflectors
Limited sky coverage
Diameter > 75 m
\ N < 200

uuvv  --   ccoovveerr aaggeeuuvv  --   ccoovveerr aaggee
·  To go beyond the performance of the VLA, the number,  N,  

of Array Stations (at fixed locations) should be greater than 
150.

·  Snapshot coverage is increasingly compromised for 300-km 
radius operation as N decreases significantly below 300.

SSeell ff   ccaall ii bbrraatt ii oonnSSeell ff   ccaall ii bbrraatt ii oonn
For antenna based self-calibration, individual radio sources
must be detectable with sufficient signal to noise by every 
antenna pair. If the minimum antenna diameter for this 
purpose is taken to be 25 m,  then the self-cal requirements 
imply N < 2000.

CCoorr rreell aatt oorrCCoorr rreell aatt oorr
·  The number (N) of Array Stations in the SKA is not in 

principle limited by the correlator.

·  Realistically however, correlators are limited in size by 
practical considerations. With present day technology,  
it is arguable that N < 50.

·  The rate of development of electronics and photonics 
suggests that within a decade or so the correlator limit 
on N could be N < 500.

DDii sstt rr ii bbuutt ii oonn  ooff   aarr rraayy--sstt aatt ii oonnss  aanndd  ccoonnff ii gguurraatt ii oonn  cchhaarraacctt eerr ii sstt ii ccssDDii sstt rr ii bbuutt ii oonn  ooff   aarr rraayy--sstt aatt ii oonnss  aanndd  ccoonnff ii gguurraatt ii oonn  cchhaarraacctt eerr ii sstt ii ccss
(each array station is a 65-m diameter continuous aperture)

Radius * Description Number of Characteristics
(km) Array St ations

< 3 Close-p acked array 150 High surface-brightness 
sensitivity

3 - 30 Radio-quiet reserve 55 70% on radio-quiet reserve
30 - 300 0.1" resolution,1.4 GHz 50 Good snap shot images
300 - 3000 VLBI array 45 Good images ~ 8 hrs.

Total 300

* Distance from close-packed array.

AA  ggrr oowwtt hh  ppaatt hh  ll eeaaddii nngg  tt oo  tt hhee  NN==330000  ccoonnff ii gguurr aatt ii oonn  ff oorr   SSKKAAAA  ggrr oowwtt hh  ppaatt hh  ll eeaaddii nngg  tt oo  tt hhee  NN==330000  ccoonnff ii gguurr aatt ii oonn  ff oorr   SSKKAA

Radius (km) "Half-SKA" (initial T ypical intermediate S K A ( final  
configuration) configuration configuration)

< 3 75 100 150
3 - 30 50 55 55
30 - 300 25 45 50
300 -3000 0 0 45
Total 150 200 300
Max. radius 100 km 300 km 3000 km

AAddvvaanntt aaggeess::AAddvvaanntt aaggeess::

Produces good science for minimum cost from day 1
Once initial configuration is operational, add array-stations in an ongoing "growth" 
phase.

WWhhaatt   ii ss  nnuummbbeerr   ooff   aarr rraayy-- sstt aatt ii oonnss  ((NN))   ff oorr   aann  ii nnii tt ii aall   ccoonnff ii gguurraatt ii oonn??WWhhaatt   ii ss  nnuummbbeerr   ooff   aarr rraayy-- sstt aatt ii oonnss  ((NN))   ff oorr   aann  ii nnii tt ii aall   ccoonnff ii gguurraatt ii oonn??

N = 150 ("Half-SKA") has
- 10 x GMRT area
- 20 x VLBI/VLA (upgraded) area.

AAddvvaanntt aaggeess  ooff     "" ggrr oowwtt hh""   mmooddeell ::AAddvvaanntt aaggeess  ooff     "" ggrr oowwtt hh""   mmooddeell ::

uv-coverage of the array to 100 km appro ximates a scaled version of the 
final uv-coverage

Science projects requiring only moderate resolutions could start immediately,  wi th 
higher-resolution projects as the array grows.

Prior to completion of the "Half-SKA", initial testing can commence with array-
stations being constructed only on the radio-quiet reserve (radius < 30 km).

CCoonnccll uussii oonnCCoonnccll uussii oonn
Considerations of SKA image quality (uv-coverage) and field of view argue for a large number of Array Stations, perhaps thousan ds.   However 
practical factors, notably the size of the correlator and the difficulty of acquiring and maintaining remote sites, argue for a  smaller number of Array
Stations.   An optimum design might be 300 Array Stations with 15% located over continental distances.

A first stage in an evolving SKA could be 150 Array Stations within a 100 km radius. This would be a powerful instrument from t he outset.   
Its sensitivity and resolving power would increase as further remote sites were acquired and the number of Array Stations incre ased.

NN  ==  330000  ii ss  aa  ggoooodd  ccoommpprr oommii ssee!!NN  ==  330000  ii ss  aa  ggoooodd  ccoommpprr oommii ssee!! AAnn  eevvooll uutt ii oonnaarr yy  ddeevveell ooppmmeenntt   ff oorr   tt hhee  SSKKAAAAnn  eevvooll uutt ii oonnaarr yy  ddeevveell ooppmmeenntt   ff oorr   tt hhee  SSKKAA

Spiral distribution for N = 300 uv-coverage for N=300

Some constraintSome constraint s on the s on the 
number of number of Array SArray S ttations (N)ations (N)
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