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ASKAP	
  

•  36	
  x	
  12m	
  antennas	
  
•  3	
  axis	
  mount	
  
•  6	
  km	
  baseline	
  
•  Phased	
  Array	
  Feed	
  (PAFs)	
  
• Wide	
  field	
  of	
  view	
  
•  Fast	
  survey	
  speed	
  
•  High	
  sensiUvity	
  

	
  

4	
  	
  |	
   ASKAP	
  	
  |	
  	
  Antony	
  Schinckel	
  	
  |	
  	
  11	
  November	
  2015	
  



ASKAP	
  design	
  specificaUons	
  

•  Dish	
  area 	
   	
   	
  4072	
  m2	
  

•  Pairs	
  of	
  dishes 	
   	
  630	
  
• Max	
  baseline 	
   	
  6	
  km	
  
•  ResoluTon 	
   	
   	
  10”	
  (6	
  km	
  array),	
  30”	
  (2	
  km	
  core)	
  
•  SensiTvity 	
   	
   	
  70	
  m2/K	
  
•  Field	
  of	
  View	
   	
   	
  30	
  deg2	
  

•  Speed 	
   	
   	
  1.5x105	
  m4/K2deg2	
  

•  Observing	
  frequency 	
  700	
  –	
  1800	
  MHz	
  
•  Processed	
  Bandwidth 	
  300	
  MHz	
  
•  Spectral	
  Channels 	
   	
  16	
  000	
  
•  Focal	
  Plane	
  Phased	
  Array	
   	
  188	
  elements	
  (94	
  dual	
  pol)	
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Wide	
  field	
  of	
  view	
  



ASKAP	
  system	
  architecture	
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ASKAP	
  key	
  science	
  requirements	
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•  High	
  Spectral	
  and	
  Temporal	
  resoluUon	
  
•  excellent	
  digital	
  signal	
  processing	
  

•  Good	
  ConUnuum	
  sensiUvity	
  
•  low	
  noise	
  receivers	
  

•  Good	
  spaUal	
  resoluUon	
  	
  	
  
•  5+	
  kilometre	
  baselines	
  	
  

•  Excellent	
  polarisaUon	
  calibraUon	
  
•  high	
  receiver	
  element	
  isolaUon	
  

•  High	
  dynamic	
  range	
  
•  high	
  performance	
  amplifiers,	
  mulU-­‐bit	
  A/D	
  convertors	
  	
  	
  

•  All	
  visible	
  sky	
  in	
  acceptable	
  Umeframe	
  
•  Radio	
  camera	
  (PAF	
  receiver)	
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Roll	
  axis	
  –	
  demonstraUon	
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Flexible	
  beams	
  1	
  

10	
  	
  |	
   ASKAP	
  	
  |	
  	
  Antony	
  Schinckel	
  	
  |	
  	
  November	
  2015	
  



Flexible	
  beams	
  2	
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Continuum image 

Spectral line image 

Another galaxy  
is revealed 
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• 711-­‐1015	
  MHz	
  	
  
• 150	
  square	
  degrees	
  
• ~	
  3722	
  galaxies	
  	
  
• Three	
  12-­‐hour	
  observaUons	
  
• Tucana	
  region	
  	
  

Wide	
  field	
  of	
  view	
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SUMSS BETA 

High	
  dynamic	
  range	
  
40	
  000	
  :	
  1	
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ASKAP	
  locaUon	
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Perth	
  

Geraldton	
  

Boolardy	
  StaTon	
  

MRO	
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Size	
  comparison	
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ASKAP	
  measures	
  RFI	
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NextG	
  	
  
cell	
  phone	
  

Cell	
  phone	
  tower	
  	
  
>150	
  km	
  away	
  

8.00am	
   10.00am	
  1:45am	
   2:15am	
  

Night time Weekday 

715 MHz 
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Australian	
  CommunicaUons	
  and	
  Media	
  Authority	
  
Australian	
  Radio	
  Quiet	
  Zone	
  WA	
  

18	
  	
  |	
  

Geraldton	
  

MRO	
  

70	
  km	
  

260	
  km	
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Radio	
  quiet	
  protecUon	
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•  Observatory	
  grounds	
  (120	
  km2)	
  –	
  CSIRO	
  administered	
  
•  Full	
  self-­‐compliance	
  control	
  	
  

•  Boolardy	
  Pastoral	
  StaTon	
  (3467	
  km2)	
  –	
  CSIRO	
  administered	
  
•  Full	
  self-­‐compliance	
  control	
  

•  SecTon	
  19	
  zones	
  –WA	
  Govt	
  administered	
  
•  Embargo	
  on	
  new	
  mines	
  

•  Inner	
  Zone	
  of	
  the	
  Australian	
  Radio	
  Quiet	
  Zone	
  WA	
  (70km	
  radius)	
  
•  radio	
  astronomy	
  has	
  priority	
  
•  Control	
  over	
  mining	
  acTvity	
  –	
  WA	
  Govt	
  
•  Control	
  over	
  class,	
  spectrum	
  and	
  apparatus	
  licenses	
  –	
  ACMA	
  

•  CoordinaTon	
  of	
  Australian	
  Radio	
  Quiet	
  Zone	
  WA	
  (260	
  km	
  radius)	
  
•  Apparatus	
  licence	
  controls	
  -­‐	
  ACMA	
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Phased	
  array	
  feed	
  (PAF)	
  
	
  

•  94	
  pixels	
  on	
  sky	
  at	
  once	
  
•  Dual	
  polarisaUon	
  
•  30	
  square	
  degree	
  field	
  of	
  view	
  
•  50	
  Kelvin	
  without	
  cryogenics	
  
• Modular	
  design	
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PAF	
  assembly	
  line	
  
CSIRO,	
  Sydney	
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Electronics	
  producUon	
  line	
  
Puzzle	
  Precision,	
  Newcastle	
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Installing	
  a	
  PAF	
  at	
  the	
  MRO	
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Mk	
  II	
  PAF	
  performance	
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Big	
  data	
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188	
  detectors	
  
+	
  	
  >300	
  MHz	
  bandwidth	
  
+	
  	
  12	
  bits,	
  1.5	
  Giga	
  samples	
  
+	
  	
  16	
  000	
  spectral	
  channels	
  
x	
  	
  36	
  antennas	
  
=	
  100	
  Terabits	
  per	
  second	
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•  126	
  km2	
  

•  32	
  km	
  roads	
  and	
  tracks	
  
•  16	
  000	
  km	
  opUc	
  fibre	
  
•  >8000	
  fibres	
  

•  800	
  m2	
  Control	
  Building	
  
•  Highly	
  specialised	
  
•  Geo-­‐exchange	
  cooling	
  
•  Correlator,	
  workshops,	
  offices	
  

•  Power	
  staUon	
  
•  Solar-­‐diesel	
  hybrid	
  
•  1.1	
  MW	
  (peak)	
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MRO	
  site	
  infrastructure	
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MRO	
  control	
  building	
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GENERAL NOTES

DO NOT SCALE FROM THIS DRAWING. USE ONLY FIGURED
DIMENSIONS.

THIS DRAWING SHALL BE READ IN CONJUNCTION WITH ALL
OTHER CONSULTANTS DOCUMENTATION AND THE
SPECIFICATIONS.

NO HOLES TO BE DRILLED IN RFI SHIELDS. NO BOLTS, SCREWS
OR POP RIVETS TO BE USED IN RFI SHIELDS
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TENDER ISSUE

ABUAFUBN

ABUAFUBN

ABUAFUBN

ABUAFUBN

REFER TO MODULE
DRAWING FOR
TELEHANDLER

Date No. Revision Description Drawn

15/04/10 L ISSUED FOR 90% REPORT ICCT

21/04/10 M Correlator floor layout revised ICCT

05/05/10 N TRANSFORMER ROOM LAYOUT UPDATED ICCT

09/05/10 O ISSUED FOR 100% REPORT ICCT

25/05/10 P TENDER ISSUE ICCT

MRO	
  control	
  building	
  

-  Houses: 
-  Correlator room 
-  Workshops 
-  Operations room 
-  Office area 
-  Site amenities 
-  Plant rooms 

-  2 layers Faraday cage shielding 
-  Geothermally cooled 
-  Double RFI doors   

-  (“air lock” style) 
-  Tightly managed entries: 

-  fibre in waveguide tubes 
-  Filtered 6.6 kV power 
-  Air (honeycomb vent) 
-  Chilled fluids (h/comb vent) 
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MRO	
  power	
  staUon	
  site	
  

•  Power	
  staTon	
  (star)	
  
•  Transmission	
  line	
  (purple)	
  
•  Access	
  track	
  (red)	
  
•  ASKAP	
  antennas	
  (white	
  
circles)	
  

• MRO	
  boundary	
  (white)	
  
•  Boolardy	
  boundary	
  (blue)	
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MRO	
  power	
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•  4	
  diesel	
  generators	
  
•  2	
  x	
  240	
  kW,	
  2	
  x	
  1005	
  kW	
  

•  Photovoltaic	
  array:	
  
•  5280	
  solar	
  panels	
  	
  
•  2	
  hectares	
  /	
  5	
  acres	
  
•  1.6	
  MW	
  peak	
  	
  

•  Bakery	
  energy	
  storage	
  system	
  
•  Lithium	
  ion	
  
•  Capacity	
  2.5	
  MWh	
  
•  Delivers	
  power	
  at	
  rate	
  of	
  1	
  MW	
  



MRO	
  power	
  staUon	
  enclosure	
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Other	
  infrastructure	
  

•  Fibre	
  link	
  (42	
  fibres)	
  MRO	
  to	
  Geraldton	
  
• MRO	
  Support	
  Facility	
  (Geralton)	
  
•  Pawsey	
  HPC	
  (Perth)	
  
•  “Galaxy”	
  Cray	
  IVY	
  BRIDGE	
  1.4	
  Petaflop	
  
•  40	
  Petabyte	
  tape	
  library	
  

•  Science	
  OperaUons	
  Centre	
  (Sydney)	
  



Overview	
  

1.  ASKAP	
  –	
  what	
  is	
  it?	
  
2.  ASKAP	
  –	
  where	
  is	
  it?	
  
3.  Phased	
  array	
  feeds	
  (PAFs)	
  &	
  digital	
  systems	
  

4.  MRO	
  site	
  infrastructure	
  

5.  Early	
  results	
  
6. Status	
  update	
  
	
  



Boolardy	
  Engineering	
  Test	
  Array	
  (BETA)	
  
ASKAP’s	
  test	
  array	
  
•  6	
  antennas	
  with	
  Mk	
  I	
  PAFs	
  
•  9	
  beams	
  
•  700	
  –	
  1800	
  MHz	
  
•  304	
  MHz	
  bandwidth	
  
•  ConTnuum	
  304	
  channels	
  (1	
  MHz)	
  
•  Spectral	
  –	
  16416	
  channels	
  (18.5	
  MHz	
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Wide	
  field	
  of	
  view	
  -­‐	
  plus	
  galaxy	
  dynamics	
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A	
  stand	
  out	
  blip	
  
HI	
  gas	
  in	
  a	
  young	
  radio	
  galxy	
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Galaxy	
  evoluUon	
  
How	
  two	
  merging	
  galaxies	
  have	
  changed	
  over	
  Ume	
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Imaging	
  extended	
  emissions	
  
Large	
  Magellanic	
  Cloud	
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Imaging	
  extended	
  emission	
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SUMSS, 843 MHz, 1998
 BETA, 711-1015 MHz, 2015

Supernova 1987a


Image: Dave McConnell and the ACES 
team. 
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ASKAP	
  key	
  science	
  requirements	
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•  High	
  Spectral	
  and	
  Temporal	
  resoluUon	
  
•  excellent	
  digital	
  signal	
  processing	
  

•  Good	
  ConUnuum	
  sensiUvity	
  
•  low	
  noise	
  receivers	
  

•  Good	
  spaUal	
  resoluUon	
  	
  	
  
•  5+	
  kilometre	
  baselines	
  	
  

•  Excellent	
  polarisaUon	
  calibraUon	
  
•  high	
  receiver	
  element	
  isolaUon	
  

•  High	
  dynamic	
  range	
  
•  high	
  performance	
  amplifiers,	
  mulU-­‐bit	
  A/D	
  convertors	
  	
  	
  

•  All	
  visible	
  sky	
  in	
  acceptable	
  Umeframe	
  
•  Radio	
  camera	
  (PAF	
  receiver)	
  

!	
  

!	
  
!	
  

!	
  

!	
  

!	
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Overview	
  

1.  ASKAP	
  –	
  what	
  is	
  it?	
  
2.  ASKAP	
  –	
  where	
  is	
  it?	
  
3.  Phased	
  array	
  feeds	
  (PAFs)	
  &	
  digital	
  systems	
  

4.  MRO	
  site	
  infrastructure	
  

5. Early	
  results	
  
6.  Status	
  update	
  
	
  



Status	
  update	
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•  Six	
  Mk	
  II	
  PAFs	
  
installed	
  at	
  the	
  MRO	
  

•  Aim	
  to	
  have	
  12	
  
installed	
  by	
  1	
  Feb	
  2016	
  

• More	
  on	
  the	
  
producUon	
  line	
  …..	
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PAF	
  ProducUon/InstallaUon	
  Status	
  (4/11/2015)	
  	
  

PAF	
  #

FEEDER	
  
WIRES	
  
SOLDERED

THERMAL	
  
EDGES	
  
INSTALLED

DOMINOES	
  
&	
  PCBS	
  
INSTALLED

DC	
  
CABLES	
  	
  
TESTED

OPTICAL	
  
FIBRES	
  
TESTED

AIR	
  LEAK	
  
TESTED

FUNCTIONAL	
  
TESTING

EMI	
  
TESTED CRATED

Installed	
  
@	
  MRO

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

COMPLETED / PASS RETEST REQUIRED PARTIAL COMPLETION 

AK04 
AK05 
AK02 

AK12 
shipped 

** 
** 

** Awaiting PAF controllers from 
Puzzle  

AK13 

** 



Mk	
  II	
  results	
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Mk	
  II	
  results	
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-  First image with 16  
     beams 



Register	
  now:	
  www.csiro.au/ASKAP2016	
  	
  



We	
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  the	
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