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Remotely	  operated	  from	  
OSF	  Control	  room	  

An	  array	  of	  66	  antennas,	  
using	  aperture	  synthesis,	  as	  a	  “zoom	  telescope”	  

over	  the	  en're	  accessible	  mm/submm	  wavelength	  range	  

This	  is	  ALMA	  

At	  5000m	  	  

compact extended 

Built	  to	  operate	  	  

>30	  yrs	  





Equipment	  and	  data	  flow	  between	  ALMA	  centers	  



43 km to Array Operations Site (AOS) 
5,000m elevation 15 km to Operations Support Facility (OSF) 

2,900m elevation 

6	  

The Road To ALMA 





OperaCons	  Support	  Facility	  (OSF):	  	  
Technical	  Building	  

OSF	  Control	  Room	  



Full House at the OSF 



First EU antenna (Apr 21st) 



-‐	  Antennas	  
• 	  57	  through	  the	  integraCon	  (AIV)	  process	  and	  ready/used	  	  
in	  the	  array	  
• 	  9	  in	  various	  advanced	  states	  of	  integraCon	  and	  to	  be	  delivered	  by	  
July.	  Ready	  for	  the	  array	  in	  October	  

-‐ 	  Equipment	  and	  SoBware:	  all	  delivered	  	  
-‐ 	  Infrastructure	  complete	  except	  for	  the	  residencia	  
-‐ 	  Commissioning	  tests	  and	  Science	  VerificaJon	  in	  progress	  

-‐ 	  Early	  Science	  started;	  	  
	  	  	  	  	  	  	  	  	  	  cycle-‐0	  done;	  cycle-‐1	  started;	  cycle-‐2	  in	  preparaCon	  

ABer	  2013	  
-‐ 	  opCmizaCon	  of	  the	  array:	  long	  baselines;	  polarizaCon,	  etc…	  
-‐ 	  development	  program	  

ALMA	  at	  13	  March	  2013	  



ALMA Full	  Science	  CapabiliCes	  
	
10-100× better sensitivity and resolution than 
current mm arrays.

•  Baselines to ~15 km (0.015” at 300 GHz) in 
“zoom lens” configurations	


•  Sensitive, precision imaging 84 to 950 GHz���
(3 mm to 315 µm)	


•  State-of-the-art low-noise, wide-band SIS 
receivers (8 GHz bandwidth per polarization)	

	

•  Flexible correlator with high spectral resolution 

at wide bandwidth	

	

•  Full polarization capabilities	




ALMA 
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ALMA 
Full Science

50+12+4 (1225+66)

Cycle I
32+9+2 (496+36.)

CollecCng	  Area	  &	  Baselines	  

Circles Show Collecting Area (sensitivity)
Captions give # of antennas and # of baselines (fidelity)





Antenna Foundations 
 



Full Operations
Early Science (now)



Extreme	  AlCplano	  winter… 



Not	  much	  (almost	  
no)	  observaCons	  in	  
the	  last	  a	  few	  
weeks. 





2SB receivers 
 
 



ALMA Cryostat 
 





1	  Water Vapor Correction 
 



ALMA Correlator 
 



Correlator Setups 
 



Spetral Setups 
 
 



Popular Setups 
 
 



Maximum Angular Scales (MAS) 
 



Cycle 1 Synthesised Beams 
 



Filter Functions 
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ACA-Simulations: Debris	  Disk 

Model	   only	  12m	  array	  

12m	  array	  +	  TP	   12m	  +	  7m	  +	  TP	  

•  SCUBA	  data	  ε	  Eridani	  (1/4	  size,	  850µm)	  
•  Back	  ground	  noise	  cancelled	  
•  Beam	  size	  convolved



ALMA Sensitivities 
 



ALMA Tsys 
 



ALMA Sensitivity Calculator 
 



ALMA Science Data Model 
 



ALMA Calibration 
 



Downconversion and Fringe Tracking 
 



Disk Studies with ALMA 
 

•  ALMA Science Goal 
•  Cycle 0 results 

 

	  	  



Science Verificaton : Beta Pict 
 

Wilner et al 2011 -SMA 



Boley et al. 2012 
 



MacGregor et al 2012 

AU Mic Debris disk 
 

Wilner et al 2012 -SMA 



HD163296 previous works: dust 

The first year of ALMA Science, (Puerto Varas, Chile 2012) 

SMA; Qi et al. 2012	  
Grady et al. 2000�

HST  

1 micron 
Scattered light 



CO(3-2) SMA data; Qi et al. 2012	  

HD163296 previous works: gas 
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HD163296 with ALMA: CO(3-2) gas structure 



HD163296 model for the continuum 

45 
The first year of ALMA Science, (Puerto Varas, Chile 2012) 

          MCFOST models (Pinte et al. 2006, Tilling et al. 2011)�
�
Tapered-edge density profile: �

�
�
�

•  γ parameter controls the radial variation of the surface 
density�

•  Naturally accounts for discrepancy observed between smaller 
continuum disk sizes and much larger CO gas disk sizes. �

"�



Matthews et al, submitted 



Klaassen et al, submitted 









Cycle 1 project to trace different CO isotopes 



Casassus et al 2013, Nature 
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The	  Atacama	  Large	  Millimeter/submillimeter	  Array	  (ALMA),	  an	  internaConal	  astronomy	  facility,	  is	  a	  partnership	  of	  
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