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Redshi.	Space	Distor4on	(RSD)	
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Limits	of	standard	RSD:	

•  f	is	degenerate	with	b,	only	constrain	f	2P		&		b/f	
•  Linear	RSD	valid	only	on	very	large	scales	
•  Sample	Variance	limited:	

Ps = (b+ fµ2)2P = (b/ f+ µ2)2f2P
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Constraints	with	known	bias	

•  Mul4-tracer	RSD	helps	
	

•  Need	high	accuracy	in	
measuring	b	

Total	number	of	galaxies	

MacDonald	&	Seljak	(2009)	
Bernstein	&	Cai	2011	
Cai	&	Bernstein	2012	
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Constraints	on	gravity													

		Knowing	bias+RSD	is	like	having	10	Universes	to	measure	

f(a) ⇡ ��
m(a)

	Standard	RSD		

	Mul4-tracer	RSD		

	Mul4-tracer	RSD	+	bias	

Need	high	accuracy	in	
measuring	b	
	
A	very	deep	spec-z	survey	
can	be	close	to	the	op4mal,	
without	knowing	the	bias	
	
	
	Bernstein	&	Cai	2011	
Cai	&	Bernstein	2012	



Beyond	Standard	RSD	

•  Limita4ons	–	

1.	Cosmic	variance	
2.	b-f	degeneracy	
3.	bias	stochas4city	

	

	

•  Improvements	–		

1.	Mul4-tracer	RSD	

2.	Combine	lensing	survey	with	spec-z	survey	
3.	Op4mal	weigh4ng	of	halos/galaxies	
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From	eBOSS	proposal	(2011)	
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Shear-galaxy	cross-correla4on	

redshi.	
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(from	spec-z	survey)	

	
Lensing	tomography	gives	constraints	on	Pm	and	b		

Parameters:	P,	b,	E	
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Cai	&	Bernstein	2012;	Gaztañaga	et	al,	2012;	Kirk	et	al.	2015			
Eriksen	&	Gaztañaga	2015a,b,c,	2018;		



Modelling	RSD+lensing	
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From	Vasiliy	Demchenko	



Demchenko	&	Cai		in	prep.	Y.	Cai	
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What	mocks	are	needed	

•  Par4cle	data	in	the	lightcone,	shear	catalogues	
•  Realis4c	galaxies	in	the	lightcone	
•  Many	of	them	
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Thank	you!	


