
STARS, PLANETS AND 
GALAXIES!

Earth twin and life detection…!
Didier  Queloz!
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Giant	planets,	tracers	of	planetary	
forma:on		
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Madhusudhan+ 2014 

Water	in	hot	Jupiter		



Kepler,		Eta	Earth	measurement…	
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Courtesy Batalha 



 
Figure: D. Jontof-Hutter 

What	do	we	know	about	small	planets?	



Haywood	et	al.	2017	





HZ	projec:on	
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Resonances	are		good	to	get		masses	
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13	Grimm	et	al.	2018	



Life	for	astronomers	
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Life	on	Earth	is		



50	years	of	a:empted	simplifica=ons	of	the	problem	!	

So	a	nucleic	acid		(RNA)	
must	have	come	first.	

	
	
So	metabolism	must	
have	come	first.	

	
	
	
So	proteins	must	
have	come	first.	

	
	
	
So	membranes	or	
coacervates	must	have	
come	first.	

Darwinian	evolu:on	
needs	informa:onal	
molecules.	

You	need	building	
blocks	and	energy.	

You	can’t	make	or	
replicate	anything	
without	catalysts.	

There	is	no	point	in		
gene:cs	or	metabolism	
without	compartments.	



“Universal	life”	model	
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UV	light-driven	prebio:c	synthesis	of	nucleo:des,	lipids	and	amino	acid	
precursors	from	HCN	

= hν, CuCN/H2S
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Patel	et	al..."	Nature	Chemistry	7,	no.	4	(2015):	301-307.	

This		process	needs	HCN,	water,	light	and	
components		formed	by	meteori=c	impacts,		

volcanoes	and	surface		chemistry	
		

	produces	
	

“amino-acids	used	by		life”		



Meteorite	debris	distribu=on	

bedrock

solar 
irradiation

stream

confluence

pool

thermally-metamorphosed 
evaporite layer



Dark	vs	light	chemistry	

Rimmer,	P.		et	al.	submi0ed	to	Science	advances				
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Flare?	



HZ	+	AZ	

22	Rimmer	et	al.	2018,	submibed	to	Science	aAdvances		


