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SKA	  Organiza6on	  

•  Australia,	  Canada,	  China,	  Germany,	  India,	  
Italy,	  Netherlands,	  New	  Zealand,	  South	  Africa,	  
Sweden,	  UK.	  

•  Italy	  representa6ve:	  VeGolani,	  FereI	  

•  China:	  agreement	  for	  10	  student/yr	  for	  5	  yrs	  
to	  U.	  Western	  Australia	  to	  “learn	  and	  perform	  
research	  in..	  galaxy	  evolu6on,	  star	  
forma6on..”	  



SKA	  –	  1	  &	  precursors	  

SKA1-‐LOW	  	  (MWA	  –	  Western	  Australia	  
2048	  dipoles	  80-‐300	  MHz)	  
	  
SKA1-‐SURVEY	  (ASKAP	  –	  Western	  
Australia	  36	  12-‐m	  with	  Phased	  Array	  
detectors	  700	  MHz	  to	  1800	  MHz)	  
	  
SKA1-‐MID	  (MeerKAT	  –	  South	  Africa	  64	  
12m	  antennas	  900	  MHz	  to	  1670	  MHz)	  



Update	  on	  6meline	  

•  Re-‐baselining	  	  (==	  re-‐scoping!)	  	  
•  Sep	  2014	  –	  Engineering	  Mee6ng	  
•  Input	  from	  Science	  Working	  Groups	  
•  -‐>	  Science	  Review	  Panels	  
•  Science	  and	  Engineering	  Advisory	  CommiGee	  
(SEAC)	  -‐>	  SKA	  Board	  March	  2015	  

•  Cri6cal	  Design	  Reviews	  	  in	  2016	  -‐>	  
Construc6on	  starts	  



•  OAB:	  Ghirlanda,	  
Wolter	  (tra	  gli	  
“editors”)	  

•  Bonnoli,	  Campana,	  
Covino,	  D’Avanzo,	  
Ghisellini,	  Guzzo,	  
Melandri,	  Tagliaferri,	  
Tavecchio,	  Trinchieri	  
(tra	  gli	  “other	  
contributors”)	  

•  Cosmology,	  HI,	  jets,	  
GRBs	  

June	  28,	  2013	  



New	  Science	  Book	  (in	  press)	  
•  Many	  chapters	  already	  uploaded	  on	  arXiv	  
•  Radio	  Con6nuum:hGp://arxiv.org/html/1412.6942v1	  

Revealing	  the	  Physics	  and	  Evolu4on	  of	  Galaxies	  and	  Galaxy	  
Clusters	  with	  SKA	  Con4nuum	  Surveys	  by	  Prandoni	  &	  
Seymour	  has	  18	  chapters	  	  (including:	  Radio	  inves4ga4on	  of	  
Ultra-‐Luminous	  X-‐ray	  Sources	  in	  the	  SKA	  Era	  by	  Wolter	  et.	  
al)	  	  

•  Transients:	  The	  SKA	  view	  of	  GRBs	  by	  Burlon	  et	  al.	  
•  Synergies	  etc:	  The	  connec4on	  between	  radio	  and	  high	  

energy	  emission	  in	  black	  hole	  powered	  systems	  in	  the	  SKA	  
era	  by	  GiroleI	  et	  al.	  

•  arXiv:1501.00420	  Studies	  of	  Rela4vis4c	  Jets	  in	  Ac4ve	  
Galac4c	  Nuclei	  with	  SKA	  	  Agudo	  et	  al.	  



SKA1	  gives	  a	  complete	  look	  to	  the	  local	  
Universe	  (up	  to	  10-‐20Mpc)	  

Extended	  structures:	  
Bubbles,	  jets?	  
	  
Core	  –	  point	  like	  
	  
Transients	  

8 Feng and Kaaret

Fig. 7.— F658N image of the region around IC 342 X-1. This filter includes lines Hα λ6563, [N ii] λ6583, and [N ii] λ6548. The error
circle for X-1 is shown. The arrow points north and has a length of 1′′.

ered (even in part) by ionization from one or more O
stars. Abolmasov et al. (2007) suggested that the shock
velocity in the nebula is 20 to 100 km/s, implying the
nebula is younger than 2 Myr. This age is an overesti-
mate since the expansion would be slowing down. This
suggests that if the nebula was created in a supernova
event, the progenitor star must has a lifetime close to
10 Myr. The high luminosity of X-1 suggests it contains
a black hole. To form a black hole in an energetic explo-
sion, the progenitor must be very massive (e.g., at least
40 M! in Heger et al. 2003) and thus has a lifetime sig-
nificantly shorter than 10 Myr. Therefore, it is unlikely
that the nebula was powered by an unusually powerful
explosion in which a black hole was formed.

A more plausible alternative is that the nebula is pow-
ered by an outflow from the accreting compact object in
the ULX (Pakull & Mirioni 2003; Roberts et al. 2003).
The nebula appears to be predominantly shock powered
with a shock velocity in the range 20–100 km/s and a
total power of 3 × 1039 ergs s−1, but with high excita-
tion lines possibly powered by photoionization near the
center (Abolmasov et al. 2007). This power is 20% to
50% of X-ray luminosity, depending on the X-ray state
(Okada et al. 1998), and is reasonable in that X-ray bi-
naries appear to have power in their outflows which is
comparable to or may even exceed their X-ray emis-
sion (Gallo et al. 2005). The emission line morphology
in Figure 7 indicates that the nebula is not a complete
shell. The morphology is somewhat similar to that of the
W50/SS433 system (Boumis et al. 2007) and may sug-
gest a jet orientation along an axis slightly west of north.

Given the strong radio emission from W50/SS433, radio
observations of IC 342 X-1 would be of great interest.

We find one optical source in the error circle of IC 342
X-1. The source appears extended at long wavelengths
and is either two stars or a star with an associated feature
such as a jet. We consider the relativistic jet interpreta-
tion unlikely because their spectra are quite steep, unlike
the optical relativistic jets of black hole such as those of
M87 (Perlman et al. 2001). The projected separation in
IC 342 would be 2.6 pc, and the true separation may be
larger. This is too large to be an optical compact jet
found in the hard state of stellar mass black holes, which
usually has a spatial scale of AU (Fender 2006). We find
interpretation in terms of two superimposed stars more
likely. The brighter star (star A) lies well within the
error circle for IC 342 X-1. The dimmer star (star B)
lies at the edge of the 90% confidence error circle of X-1
and could, instead, be the counterpart of X-1. Allowing
either star as the counterpart, the X-ray to optical flux
ratio indicates that the source is not a background blazar
or quasar, but is consistent with an X-ray binary in IC
342.

If the companion star dominates the optical emission
despite the high X-ray flux, then the spectral types of
the stars can be determined. The colors and absolute
magnitude of star A are consistent with classification as
an F8 to G0 Ib supergiant, which has a mass of about
10 M!. There is some excess I band emission, but this is
often seen in supergiants and is a signature of a circum-
stellar disk or a stellar wind. With this classification, the
age of star A would be roughly 50 Myr. The evolution-



Limits	  for	  1hr	  integra6on	  

HUGE	  SPACE	  FOR	  
DISCOVERIES	  
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Gamma	  Ray	  Bursts	  ßà	  SKA	  

PB:	  Orphan	  Arerglows	  should	  be	  numerous	  (~200	  x	  GRB)	  BUT	  never	  dedected	  so	  far	  
	  
ANSW:	  Orphan	  Arerglows	  can	  be	  detected	  by	  forthcoming	  surveys	  (JVLA,	  ASKAP,	  SKA)	  
1.4	  GHz	  @	  F>0.1mJy	  à	  10-‐3	  OA	  yr-‐1	  deg-‐2	  	  	  (Ghirlanda	  et	  al.	  2014	  PASA,	  31,	  22)	  
	  
Constraints	  on	  the	  jet	  structure/proper6es:	  

•  JVLA	  survey	  proposal	  (PI	  –	  R.	  Kunal)	  
•  ALMA	  proposal	  for	  GAIA	  transients	  follow	  up	  (PI	  –	  S.	  Covino)	  
•  Mul6wavength	  characteriza6on	  of	  orphans	  	  	  

PB:	  Today	  only	  30%	  of	  GRBs	  are	  detected	  in	  radio,	  WHY?	  
	  
ANSW:	  due	  to	  radio	  faintness	  wrt	  current	  facili6es	  and	  follow	  up	  strategy.	  	  
SKA	  can	  follow	  up	  the	  en6re	  GRB	  popula6on	  	  (Ghirlanda	  et	  al.	  2013	  MNRAS,	  425,	  2543)	  

Search	  for	  signatures	  of	  Pop-‐III	  progenitors	  
•  ATCA	  proposal	  nearly	  completed	  (PI	  -‐	  D.	  Burlon)	  	  
•  numerical	  simulatons	  on	  pop-‐III	  vs	  pop-‐II	  
•  High	  energy	  proper6es	  of	  GRB-‐PopIII	  (F.	  Nappo)	  	  

Radio	  observa6on	  of	  short	  GRBs:	  
•  ATCA	  proposal	  (PI	  -‐	  D.	  Burlon)	  	  



..	  e	  inoltre	  
•  Working	  Group	  sui	  transien6	  radio	  (P.I.	  R.	  Fender)	  	  

–  Fast	  Radio	  Bursts	  	  
–  Tidal	  Disrup6on	  Events	  	  	  

•  Epoch	  of	  Reioniza6on	  
•  Con6nuum	  
•  Cosmology	  
•  Cradle	  of	  Life	  
•  HI	  galaxy	  science	  
•  Magne6sm	  
•  Pulsars	  
•  Transients	  

•  Proposals	  -‐	  ?	  Collabora6on	  for	  precursors?	  
•  INAF	  –	  PhD	  fellowships???	  


