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Consequence of General 
Relativity - Einstein 1915



Abell 2390 - Euclid



Quasar RXJ1131-1231 - Hubble Quasar

Quasar's host galaxy



Orest Chwolson - 1924

Chwolson, O. (1924). Über eine mögliche Form fiktiver Doppelsterne. 
Astronomische Nachrichten, 221, 329-330.





Mandl and Einstein - See: https://www.mpiwg-berlin.mpg.de/Preprints/P160.PDF

1936 - Letter from R. D. Potter to A. Einstein Einstein, A. (1936)
“Lens-like action of a star by the deviation of light in the 
gravitational field”  -  Science, 84, 506–507



Letter from Einstein to the Editor of Science



When Fritz Zwicky gets involved - 1937 
Zwicky, F. (1937)
“Nebulae as gravitational lenses”
Physical Review, 51, 290



Still Zwicky … on detectability of gravitational lensing
Zwicky, F. (1937) On the Probability of Detecting Nebulae Which Act 
as Gravitational Lenses, Physical Review, 51, 679.



Basis of the theoretical framework
Sachs, R. K. (1961), “Gravitational waves in general relativity. VI. The outgoing radiation condition”,
Proceedings of the Royal Society of London A, 264, 309



Experimental discovery - 1987
Soucail, G., Fort, B., Mellier, Y., & Picat, J. P. (1987)
“A blue ring-like structure, in the center of the A370 cluster of galaxies”
Astronomy & Astrophysics, 172, L14–L16



Image from the CFHT (d=3.6m)

One of the very first CCD detector:
● RCA CCD/CEA INAG

320 x 512 pixels (?)

ESA/Hubble, CC BY 4.0, 
https://commons.wikimedia.org/w/index.php?curid=58535689



Confirmation that it is a gravitational lens - 1988
AT CFHT prime focus
CCD: RCA2 640x1024 pixels



Weak lensing and tangential alignment - 1990

4m CTIO telescope with unknown CCD ???
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