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ACA 

Main Array 

12 x 7m dishes 
+ 4 x 12m dishes   

ALMA (ESO/NAOJ/NRAO) 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Effelsberg 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Expanded Very Large Array (EVLA) 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Expanded Very Large Array (EVLA) 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Very Long 
Baseline Array 

(VLBA) 

Data is recorded at each  
telescope separately, and 
correlated later 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Very Long 
Baseline Array 

(VLBA) 

Data is recorded at each  
telescope separately, and 
correlated later 

Global VLBI 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Space VLBI 
 1997‐2004 
HALCA 

New program  
currently under 
development 

Maximum 
angular 
Resolution 
~ 40 
microarcseconds 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Nearest AGN: Centaurus A 

VLA 

Credit: X‐ray: NASA/CXC/CfA/R.Kraft et al; Radio: NSF/VLA/Univ.Hertfordshire/
M.Hardcastle; Optical: ESO/WFI/M.Rejkuba et al.) 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3C 321 

Powerful jet from supermassive black hole  is blasting a nearby galaxy  

(Credit: X‐ray: NASA/CXC/CfA/D.Evans et al.; Optical/UV: NASA/STScI; Radio: NSF/
VLA/CfA/D.Evans et al., STFC/JBO/MERLIN) 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Credits: Bains, Beswick, Etoka, Richards, Vlemmings 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From Carilli Talk 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Most radio/submm interferometers use phase‐sensitive detection 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Cotton 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Output of the correlator 
Is  independent of a and b 

A and b can be considered 
As backgrounds we are not 
Interested in. Removing 
Them is a significant  
Simplification (they 
Could be large/time‐varying) 

Define complex visibility 
V=Rc – iRs and write it as 
V=Ae‐iΦ 

Visibility amplitude 
A=(Rc+Rs)1/2 

Visibility phase 
ϕ=tan‐1(Rs/Rc) 

Rc 

Rs 



Humphreys,  VLTI/ALMA Primer Day,  1 March 2010 

Visibility Amplitude: “how much” of a certain frequency  
component 

Visibility  Phase: tells you where it is 

Cotton (2004) 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ALMA Main Array Correlator; Quadrant 1 

ALMA Compact Array Correlator 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Wilner 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Baselines up to ~14 km 

ALMA (ESO/NAOJ/NRAO) 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ALMA (ESO/NAOJ/NRAO) 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ALMA will be 10 – 100 times more sensitive and have 10 – 100 times better  
angular resolution compared with current millimetre interferometers 

Current mm interferometers deliver ~104 visibilities in a few hours, the VLA 
delivers 105 per hour, ALMA will improve on this by 2 orders of magnitude! 

Wilner 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ALMA Simulator, Andreani Talk. From Eelco van Kampen 

(u,v)  Coverage  PSF 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Imaging the Submm 
Line Forest 

ALMA will have 8 GHz  bandwidth 

Beuther 

Brogan et al. (2007) 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Chemistry of Life? 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The effect of redshift on the 
SED: dusty galaxies are easily 
detected at high z 

Spectral energy distribution 
of the nearby starburst galaxy M82 

Slide courtesy  Robert Laing 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Wootten and Gallimore 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CII – Main coolant in 
the Milky Way  

Line of choice for  
EoR studies 

Quasar, z = 6.4 

Slide courtesy  Robert Laing 

Maiolino et al. (2009) 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First “Direct”  Detection 
of a Supermassive Black 
Hole?  

Graphic courtesy of Shep Doeleman 

Falcke et al. 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SOHO 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658 GHz VY CMa   
Water Maser Cross‐
correlation 
spectrum 

ALMA Project Team 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86 GHz 
SiO Maser 

Orion 

Tracing High Mass Star Formation 

Bill Paxton (NRAO) 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ALMA Project Team 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