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Overview =

»  (Quick) status review of ALMA

Transients at high-frequency

- Symergies Science between ALMA & ThunderKAT



A) ALMA overview



Atacama Large Millimetre Array (ALMA) -

* ~ $1 billion project shared between ESO, NRAO and NAOJ

* (Sub)-millimetre interferometer with frequency range 30-1000 GHz
* 50 X 12m antennas - main array

* 12 X 7m antennas - ALMA Compact Array (ACA)

* 4 X 12m antennas - total power
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World’s best site for sub-mm astronomy!

Chajnantor Plateau - 5000m

Chajnantor - 5000m, 0.25mm pwv
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First antenna

Closure phase

Expected project time line

Deadline for 1! proposals
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ALMA early science: Cycle 0

16 X 12m antennas
Configurations from compact (125m) to moderately extended (400m)
» Single field interferometry plus pointed mosaics with up to 50 pointings
« Bands 3,6, 7 and 9 (3mm, 1Tmm, 0.85mm, 0.45mm)

R+ Several single spectral resolution modes

| | © 1 or2 polarizations, no full polarization

» Amplitude calibration: 5% B3, 10% B6 and B7, 20% B9

* At most 30% of the available time for the first call (period Oct11-Jun12)
* No Solar observations

ToO and DDT possible (although limited available time)



B) Transients at high-frequency
(Steady compact jets)



Know sources of transient (jetted?) emission =

@ Binary systems with a compact object and a companion star:
2 White dwarfs (< 1.4 M)

2 Neutron stars/pulsars (~ 1.4-2 M)
2 Stellar black holes (< 10-30 M)

@ Intermediate black holes (~ 100-1000 M)

2 Ultra-luminous X-ray sources?

@ Super massive black holes (~ 108 M)

2 Galactic Centre



The X-ray binary emission models

Thermal emission Synchrotron emission
(soft X-rays) (sub-mm & radio)

Non-thermal
—>  emission
(hard X-rays)

Thin disk

/ x< Advection zone

| |
l“' Steady jet



The X-ray versus radio correlation

e.g. Gallo et al. (2003)
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A radiatively efficient jet?

LRadio O lee"t/ 12 Rushton et al. (2010)
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J1118+480
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What about the SED?

But do we understand all
the emission mechanisms?

Optically thin jet with wind componet
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Self-absorbed jet
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”” ,, Blandford, Hughes’ Longair’ Stes

@ Shortest correlation time At oc A § D

@ Optical observations can be To i
extinct or confused by stellar winds/
| thermal emission

X-rays Sub-mm  cm radio



The Galactic Centre

OVRO - 86 GHz
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ALMA CSV data of Sgr A*
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Molecular absorption around Sgr A

OVRO data
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Hydrogen recombination lines from Sgr A*

ALMA test data - band 3
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C) Science between ALMA and ThunderKAT et al.



Field of view

MeerK AT
1 deg?

Why we picked these sites!?

(FoV to scale)




Five decades of observations

Sensitivity

MeerKAT
(high)
N ——
| (low), |
I | I
0.1 1 10

Frequency (GHz)



*ASKAP -> MeerKAT -> ALMA

*ASKAP has best FoV

*MeerKAT has similar sensitivity to
ALMA B-3 and can follow-up

*ALMA has snap shot “like-VLBI”
resolution/complementary wavelengths

Resolution/Sensitivity

Resolution / sensitivity (1 sec)

/ beam

Field of View
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ALMA transient follow-up

MeerKAT

Transient
detection?

The follow up pipline
Require:

Astrometric
position
known?

* Source confirmation

* Astrometry

 Estimated ALMA brightness

* Time constraints



Conclusion -

ALMA i1s not a survey instrument
We need LOFAR, VAST, ThunderKAT...
But ALMA will be able to do >10 mas snap shots

« MeerKAT could be an important partner for ALMA

o Same sky and similar sensitivity

o Could provide the required spectral and astrometric confirmation

If there 1s a background of radio-only emitting transients, ALMA is
the next logical bands to follow-up the SED
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