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	 Ar7st’s	impression	of	the	European	Extremely	Large	Telescope	
	Credit:	ESO	

Current	data	→		ELT	(HIRES)	
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	 8m	ATLAST	ar7st's	concep7on	
(STSCI)	

	Credit:	ESO	

Current	data	→		ELT	(HIRES)	→	Space	

	Credit:	MSFC	Advanced	Concepts	Office	



Redshi2
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•  Assump7ons	made	to	relate	the	evolu7on	of	α	to	that	of	dark	
energy.	

	

Varying α
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•  Chevallier-Polarski-Linder	(CPL)	parametriza7on	
𝑤(𝑧)= ​𝑤↓0 + ​𝑤↓𝑎 ​𝑧/1+𝑧 	
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•  ​Ω↓𝑚,𝑓𝑖𝑑 =0,3 	 	 		 ​𝜎↓​Ω↓𝑚  =0,03	
•  ​𝑤↓0,𝑓𝑖𝑑 =−0,9 
 
 
​𝜎↓​𝑤↓0  =0,1

•  ​𝑤↓𝑎,𝑓𝑖𝑑 =0,3 
 
 
​𝜎↓​𝑤↓𝑎  =0,3

•  ​𝜁↓𝑓𝑖𝑑 =0 ; 5⋅​10↑−6  	 	 ​𝜎↓𝜁 = ​10↑−4 	
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	Cosmological	datasets	

	

Parameters




	Credit:	ESO/ESPRESSO	Consor7um	

Important remarks

	

	

Combining	the	light	of	four	VLTs	for	the	ESPRESSO	instrument	

• Improvement	of	current	bounds	on	the	
Eötvös	parameter	

	

	

ESPRESSO	vs	MICROSCOPE	

HIRES	vs	STEP	

	

	



	

Measurements of the 
fine-structure constant


	Credit:	de	Oliveira	Leite,	Ana	Catarina.	
"Op7miza7on	of	ESPRESSO	Fundamental	
Physics	Tests."	(2015)	



UV advantages 


	Credit:		ESA	/	Hubble	/	F	Granato	



Analysis

•  	Targets	(quasars)	
•  	Recupera7on	of	fiducial	models	
•  	Uncertainty	Earth	vs	space	



Targets

•  Data	set	–	333	quasares	
•  35	transi7on	
•  Select	the	right	targets:	
o  wavelenght	
o  𝛼	varia7ons:	anchor,	redshicer,	blueshicer	



Recuperate the models

•  3	study	cases:	
o  ATLAST: 	 	 	𝜆=[1100−25000] ​𝐴 	
o  EUVO: 	 	 	𝜆=[2400−3500] ​𝐴 	
o  Imaginary	case:	 	 	𝜆=[3500−4000] ​𝐴 	

•  Uncertain7es	→	Earth	telescope	ELT	-	HIRES	
•  Fisher	matrix	techniques	

	



Fisher Matrix

•  	Forecast	the	precision	and	impact	of	future	experiments	
•  	Analyze	the	combina7on	of	cosmological	constraints	from	various	
data	sets	

•  	Experimental	design	

•  	Fisher	matrix	is	the	inverse	of	the	covariance	matrix	
																					C𝑜𝑣(𝑋,𝑌)=<(𝑋−𝑥)(𝑌−𝑦)>	



Results – Fine-structure
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Redshi2 dri2


Credit:	Mar7ns	et	al.	2016		



Results – Redshi2 dri2




Uncertainty Earth vs space

•  Figure	of	merit	

𝐹𝑂𝑀= ​1/𝑎𝑟𝑒𝑎 	



Conclusions

•  UV	is	a	very	important	frequency	and	it	is	useful	to	observe	
•  ATLAST	is	the	best	proposal	now		
•  ATLAST	provide	beier	constrains	to	cosmological	parameters	
•  Sugges7on:	modifica7ons	to	EUVO	proposal	
•  Sugges7on:	space	spectroscope	with	𝜆=[3500−4000] ​𝐴 	
•  Beier	constrains:	join	measurements	for	Δ𝛼/𝛼	and	redshic	dric	



Future

•  Different	experiments	to	get	different	correla7ons	→	break	
degeneracies	

•  Our	results	would	have	been	beier	if	there	were	more	available	
transi7ons		→	this	is	an	area	that	should	be	worked	on		→	has	
poten7al	for	lots	of	scien7fic	knowledge	on	it	


