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antennas). Aperture Array 
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 Conventional radiotelescopes allow astronomers 
to observe one source at a time….. 



…whereas different radio-sources can be observed at the 
same time with an array made of a large number of small 
antennas.   
 







History of the INAF participation SKA  

2002	
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  meeFng	
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  as	
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  development	
  
	
  

2010	
  –	
  2013	
  
AAVP	
  

2013-­‐2018	
  
AADC	
  

2004	
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UE	
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  SKADS	
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  –	
  2009	
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AADC - RT participation 

SKAO & LFAA 
work package 
contributors

Station
M. Labate (lead)

M.Waterson
(deputy)

Signal Processing
W.Turner (lead)

R.Olguin (deputy)

System Engineering
D.Hayden (lead)

C.Taljaard (deputy)

M&C Systems
M.Waterson (lead)

J.Santander
(deputy)

High Level MT
J.McMullin (lead)

L. Stringhetti
G.Kruithof

S.Tingay
P. Gibbs (+Daily Mgmt)
J.G. Bij de Vaate (+Daily 

Mgmt)

Joint SKAO and LFAA

LFAA team 

SKAO Resolution Team

Legend

Staff from all LFAA partners will complement the teams

Station: Antenna & LNA, INFRA/APIU, Verification System
Signal Processing: Signal Processing System & TPM
M&C Systems: LMC, MCCS (calibration), AAVS1 (calibration)

SKAO 
Programme

Board
AADC Board

SKAO & LFAA 
work package 
contributors

SKAO & LFAA 
work package 
contributors

SKAO & LFAA 
work package 
contributors

Decision Making Authority
CDR Scope Definition; determination of final CDR submission
Escalation of risk

Reporting
Cadence: Weekly

Progress, Status, Risk
To: HL MT

Decision Making Authority
Risk Resolution

Decision Making Authority
Priority Setting
Organization of Effort
Schedule

Reporting
Cadence: Weekly, PB; Monthly, AADC

Progress, Status, Risk

Board Level 

Systems 
Engineering 
Support

Daily Decision Making Authority
Resource Contention
Organization of effort (overall)

Decision Making Authority
System level Change Control 

Approval 
System level Risk Resolution
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SAD	
  :	
  Maceo	
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Generations PREADU & ADU 
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Main Past/Current Activities 

•  Vivaldi	
  and	
  SKALA4AL	
  design	
  
•  RFoF	
  technology	
  (standard,	
  WDM,	
  VCSEL,	
  

POF)	
  
•  Hexacopter	
  test	
  bench,	
  Pacern	
  

measurement/CalibraFon	
  for	
  Vivaldi/SKALA,	
  
Mini	
  MAD,	
  MAD-­‐1,2,3,	
  LOFAR,	
  AAVS0.5UK	
  

•  iTPM	
  	
  assembly	
  (PREADU	
  PRE-­‐analogue	
  board	
  
and	
  ADU	
  (Analogue	
  Digital	
  Unit)	
  



Mechanical works 



1.  Pre-­‐AAVS1	
  (16	
  SKALA	
  Lord	
  Bridge)	
  –	
  2015/2016	
  
2.  MAD-­‐BAD	
  (16	
  Vivaldi	
  Medicina)	
  –	
  2014/2016	
  
3.  AAVS1	
  (256	
  SKALA	
  MRO)	
  -­‐2016/2017	
  
4.  SAD	
  (128	
  Vivaldi	
  SRT)	
  –	
  2015/2017/2018	
  

Verification systems (2014-2017) 
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•  CNR-­‐IEIIT	
  &	
  POLITO	
  (WP-­‐AL)	
  
•  UNIBO	
  (WP-­‐RX)	
  
•  UNIFI	
  (WP-­‐AL/RX/SP)	
  

Research Contracts  
(2012-2018) 

	
  
	
  

CNR-­‐IEIIT	
  

	
  
	
  

Giuseppe	
  Virone,	
  Augusto	
  Olivieri,	
  
Fabio	
  Paonessa	
  

Andrea	
  Lingua,	
  Marco	
  Piras,	
  	
  
Paolo	
  Maschio,	
  	
  

Giovanni	
  Tartarini,	
  	
  

Marcantonio	
  Catelani	
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INAF Full Time Equivalent (FTE) 

	
  	
   FTE	
  

2012-­‐2013	
   7,64	
  
2013-­‐2014	
   7,91	
  
2014-­‐2015	
   8,00	
  
2015-­‐2016	
   9,91	
  
2016-­‐2017	
   10,91	
  
2017-­‐2018	
   10,91	
  
TOTAL	
   44,36	
  



Partners FTE 

	
  	
   FTE	
  
partner	
  

2012-­‐2013	
   1,38	
  
2013-­‐2014	
   1,42	
  
2014-­‐2015	
   1,48	
  
2015-­‐2016	
   1,33	
  
2016-­‐2017	
   1,30	
  
2017-­‐2018	
   1,30	
  
TOTAL	
   6,92	
  



Industrial Contracts  
(2017-2018) 

	
  
	
  

	
  

	
  



Total Investment for Industry 

	
  	
   Industry	
  
2012-­‐2013	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  -­‐	
  	
  	
  €	
  	
  
2013-­‐2014	
   	
  	
  	
  	
  	
  	
  	
  100.000	
  €	
  	
  
2014-­‐2015	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  -­‐	
  	
  	
  €	
  	
  
2015-­‐2016	
   	
  	
  	
  	
  	
  	
  	
  589.300	
  €	
  	
  
2016-­‐2017	
   	
  	
  	
  	
  	
  	
  	
  227.000	
  €	
  	
  
2017-­‐2018	
   	
  	
  	
  	
  	
  	
  	
  188.000	
  €	
  	
  
TOTAL	
   916.300	
  €	
  	
  



Summary INAF AADC participation  
TOTAL Costs (2012-2018) 

FTE FTE partner Total FTE Industry Development Travel
2012-2013 7,64 1,38 9,02 -  €              185.000 €            20.000 €            
2013-2014 7,91 1,42 9,33 100.000 €       256.000 €            20.000 €            
2014-2015 8,00 1,48 9,48 -  €              165.000 €            49.800 €            
2015-2016 9,91 1,33 11,24 589.300 €       212.200 €            41.000 €            
2016-2017 10,91 1,30 12,21 227.000 €       153.000 €            50.000 €            
2017-2018 10,91 1,30 12,21 188.000 €       61.000 €              60.400 €            
TOTAL 44,36 6,92 63,50 916.300 € 971.200 € 180.800 €



Towards low bridging phase Towards low bridging phase

•  Phase	
  0	
  à	
  1+1	
  antenna	
  
•  Phase	
  1	
  à	
  48	
  +	
  48	
  antennas	
  
•  Phase	
  2	
  à	
  128+128	
  antennas	
  

AAVS1	
  
HW	
  



hcps://italy.skatelescope.org/2018/10/24/italia-­‐australia-­‐accordo-­‐ska-­‐curFn-­‐icrar-­‐inaf/	
  



Thanks for the attention… 


