
  

Astronomical instruments



  



  

Optical telescopes



  



  

Fluxes in the optical and near infrared bands : 
Magnitudes

Apparent Magnitude :

Absolute Magnitude :



  

Very Large Telescope



  

Adaptive optics



  

Extremely Large Telescope



  

Astronomical Mirrors 



  

Atmosphere transparency



  



  



  



ALMA as an Interferometer

• 66 antennas working as one 
radiotelescope.

• Is as if we had a 15km radiotelescope.



• One antenna the resolution 
goes λ/D, where D is the D, where D is the 
diameter of the antenna.

How interferometry works

• Two antennas the resolution 
goes λ/D, where D is the B, where B is the 
baseline between the two 
antennas.

D

B



How interferometry works



ALMA bands



Main molecules per band
ALMA Band Frequency (GHz) Main Lines

1 31 - 45

2 67 - 90

3 84 - 116 CO(1-0)

4 125 - 163 H2O

5 163 - 211

6 211 - 275 CO (2-1)

7 275 - 373 CO (3-2), [CII] z=5

8 385 - 500 CO (4-3), [CII] z=3 

9 602 - 720 CO (6-5), [CII] z=2

10 787 - 950 CO (7-6), CO (8-7)



Splatalogue



ALMA discoveries
• The sharpest image ever 

taken by ALMA. It shows 
the protoplanetary disc 
surrounding the young star 
HL Tauri. These new ALMA 
observations reveal 
substructures within the 
disc that have never been 
seen before and even 
show the possible 
positions of planets 
forming in the dark 
patches within the system.



  



  

Fluxes in the Radio band 

FRB 121102

Nature volume 541, pages 58–61 (2017)



  



  



  



  



  



  



  



  



  



  



  

Astronomical bands
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