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Chernicharo & Pardo (ATM) 





impacts on the observatory’s altitude 
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IF signal 
4 - 8 GHz 
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After very first attempts in the early 90’s a second 
generation of multibeam instruments have successfully been 
commissioned since 2000: 

BEARS  3mm at Nobeyama 45m (25 beams) 
SEQUOIA  3mm at FCRAO 14m (LMT) (32 beams) 
CHAMP(+)  0.7/0.45mm at CSO/APEX (16/14 beams) 
HERA  1.3mm at IRAM 30m (18 beams) 
HARP   0.8mm at JCMT (16 beams) 

These instruments are largely based on 
assembled single pixel technology. 



230 GHz Continuum on  
URANUS 

HERA Pol 2 
Error beams come up at 
the 3% or –17dB level (cons 
with moon scans). 



SEQUOIA, CO in Taurus, P. Goldsmith et al 08 

IRAM HERA 



•  Sensitivity x 2 + pixel x 5 + IF BW x 4 (8) 
     = receiver with 50-100 high performance pixels  

(> to 20 times faster mapping) 
•  That’s about the difference between TMC-1 and TMC. 
•  Will allow to study the role of galactic low column density CO  
•  Is about the step required to map samples of nearby galaxies in 13CO  
  and HCN, HCO+.  
•  For adventurers this will also be the threshold where large high-z 
  fields become interesting, provided there is enough bandwidth per 
  pixel. 

• To make this come true we need new and more integrated technology ! 
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Spectral resolution much better than in the optical ! 

10 KHz (10 m/s @ 300 GHz ) 
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The output power of a … 

… resistor : 

… receiving System : 
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  a bit more complicated 



30 – 60 K 

> 30 K 

 ~ 3 K 

 > 10 K 
 > 10 K 

@ 100 GHz 
Beam to source 
coupling factor  



The difference in the two outputs gives the contribution from 
the source alone 
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to an ideal antenna located outside the atmosphere. 

We refer the   system temperature  
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GM Aur   (Calvet et al. 2005, Hughes et al. 2009) 



  source brightness and brightness temperature 

  source brightness and radiation temperature 

  flux density and source brightness 



and the   antenna and brightness temperature 

to an ideal antenna located outside the atmosphere. 

We refer the   system temperature  

noise power 

astronomical 
signal 



  source size = main beam size 

  source size >> main beam size 

  known source size 

INTERFEROMETERS  

INTERFEROMETERS REQUIRE A SECONDARY CALIBRATION  



  Equivalent resistor          Equivalent Black-Body 



Flux density 

and where 



  apply the radiometer equation : 

: observing mode specific coefficient 

: bandwidth, spectral resolution 

: integration time 



Schuster et al. (2008); Hitschfeld et al. (2009) 


