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Early observations
of molecules in the interstellar medium 

Plates of ζ Persei obtained by Mary Lea Heger at Lick Observatory in 1919

Merrill 1934, PASP, 46, 206 unidentified interstellar lines

McKellar 1940, PASP, 52, 307 evidence of molecular origin of some unidentified interstellar lines (CH, CH+, CN)



Radioastronomy and the boom of molecular detections

The opening of the radio window in the 1950s and 1960s led to:

- Discovery of H line at 21 cm
- Discovery of quasars
- Discovery of pulsars
- Discovery of the Cosmic Microwave Background 
- Boom of molecules in space



Most of the (barionic) mass in our galaxy is in stars
Around 10 % is in interstellar clouds



Dame, Hartmann, & Thaddeus (2001)

In our galaxy, molecular clouds account for   1 % of the interstellar volume
           20 % of the interstellar mass

Molecular clouds occur in regions of transformation !
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NRAO 36-ft 2.2/yr (1967 -1985)
Yebes 40-m 1.9/yr (2007 -2022)
IRAM 30-m 1.6/yr (1984 -2022)
GBT 100-m 1.2/yr (2004 -2022)
Nobeyama 45-m 1.1/yr (1982 -1997)
NRAO/ARO 12-m 0.7/yr (1984 -2022)
NRAO 140-ft 0.5/yr (1965 -1993)
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Molecules detected in space by telescope facility



Molecules in galaxies



IRC+10216 in V band (Leao et al 2006) IRC+10216 in CN (Agúndez et al 2017)



Gerin et al. (2012)
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Qi et al. (2013)
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