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Benjamin	Giblin,	DEX	XIII	Talk,	10/01/2016	

THE	TENSION	

•  ~2σ	 between	 Planck	 and	 lensing	
surveys.	

Hildebrandt+16	



CLIPPING	TRANSFORMATIONS	à	A	BREXIT	ANALOGY	

Non-linear	regions	
Hard	to	understand	

You	get	some	but	not	all	
the	information	available	

Information	in	
power	spectrum	
is	compromised	

These	
chaps.	
Very		
hard	to	
understand	

Information	in	
the	room	is	
compromised	

Benjamin	Giblin,	DEX	XIII	Talk,	10/01/2016	



CLIPPING	TRANSFORMATIONS	à	A	BREXIT	ANALOGY	

You	get	some	but	not	all	
the	information	available	

Different	
available	info	in	
the	power	
spectrum	

Field	is	more	linear	

Different	
available	info	in	

the	room	

Benjamin	Giblin,	DEX	XIII	Talk,	10/01/2016	



CLIPPING:	DOES	IT	WORK?	

•  Induced	shift	in	Ωm-	σ8	degeneracy.	
Ø Likelihood	contours	 improved	by	up	 to	
a	factor	of	3.	No	double	counting.	

•  But	no	theoretical	prediction	for	clipped	
statistics	à	tied	to	N-body	simulations.	

•  My	Aims:		

Ø  Measure	“clipped”	two-point	shear	
correlation	function.	Constrain	the	
cosmology	of	KiDS-450.	

Simpson+2016	

Benjamin	Giblin,	DEX	XIII	Talk,	10/01/2016	

σ8	

Ωm		



HOW	WE	DO	CLIPPING	

Average	across	N	lines	of	sight	

κ-map	 Clipped	κ-map	

Residual	κ-map:	
Δκ	

Repeat	for	N	
lines	of	sight	

Mass	
reconstruction:	

γà	κ			
γ1,2	maps	

Clip	if	κ	>	κc	

Δκ	=	κ	-	κclipped	

γ1,2clipped	
catalogue	

Recover	shear:		
Δκ	à	Δγ1,2		

	γclipped=	γ	–	Δγ		

Calculate	
“clipped”	ξ±(θ)		

ξ±clipped(θ)	
catalogue	

“Clipped”	shear	
angular	correlation	
function!!!	



THE	CLIPPED	CORRELATION	FUNCTION:	
DEPENDENCE	ON	CLIPPING	THRESHOLD			

Benjamin	Giblin,	DEX	XIII	Talk,	10/01/2016	
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Mocks	from	Harnois-Déraps	&	van	Waerbeke,	2015	Giblin	et	al.	(in	prep.)	
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THE	CLIPPED	CORRELATION	FUNCTION:	
DEPENDENCE	ON	σ8	

Benjamin	Giblin,	DEX	XIII	Talk,	10/01/2016	

Giblin	et	al.	(in	prep.)	
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CLIPPING	KIDS-450:	MASS	MAPS		

Kilo	Degree	Survey	Collaboration	/	H.	Hildebrandt	&	B.	Giblin/	ESO	

Benjamin	Giblin,	DEX	XIII	Talk,	10/01/2016	



CLIPPING	KIDS-450:	CORRELATION	FUNCTION	

Benjamin	Giblin,	DEX	XIII	Talk,	10/01/2016	
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NEXT	STEPS:	MIRA	TITAN	SIMULATIONS	

Benjamin	Giblin,	DEX	XIII	Talk,	10/01/2016	

•  114	Cosmologies	for	
use	in	likelihood	
analysis.	

•  Can	measure	the	
clipped	correlation	
functions	for	each	of	
these,	and	use	to	
constrain	KiDS-450!	
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SUMMARY	

• Clipping	 is	 a	 qield	 transformation	 designed	 to	 improve	 the	
performance	of	two-point	statistics.	

•  Improved	cosmological	constraints	when	clipped	and	unclipped	
are	combined.	

• But	 obtaining	 cosmological	 constraints	 requires	 a	 suite	 of	 N-
body	simulations.	

• We’re	ready	to	apply	this	to	Mira	Titan	and	constrain	KiDS-450!	

Benjamin	Giblin,	DEX	XIII	Talk,	10/01/2016	



THANK	YOU	
	
	
	
	
	
	
	
	
	
	

Benjamin	Giblin,	DEX	XIII	Talk,	10/01/2016	

“Nobody	said	that	sending	Boris	outside	was	a	perfect	
solution…”		



EXTRA	SLIDES	

Benjamin	Giblin,	Stobie	Talk,	05/08/2016	



CLIPPING	KIDS-450:	EXPLOITING	NOISE	CANCELATION	

Benjamin	Giblin,	DEX	XIII	Talk,	10/01/2016	
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STEP	1:	BUILD	PIPELINE,	CLIP	SIMULATIONS	

Benjamin	Giblin,	DEX	XIII	Talk,	10/01/2016	

Shear	map	

Mass	
reconstruction	Apply	mask	

&	 add	 shape	
noise	

Recover	
“residual”	shear	

Average	these	for	all	lines	of	sight	
	

“Clipped”	shear	
angular	correlation	
function!!!	

Mass	map	 Clipped	mass	map	

“Residual”	
mass	map	

Repeat	for	N	lines	of	sight	

Noisy	masked	
shear	map	

Clipping	

+	

“Residual”	
shear	catalogue	

Original	shear	
minus	

	residual	shear	

Clipped	shear	
catalogue	

Calculate	
clipped	shear	
correlation	
function	(CF)	

Clipped	CF	for	single	
line	of	sight	



Clipping	

CONSTRAINING	COSMOLOGY	

•  Two-point	 statistics	 (power	 spectra,	 correlation	 functions)	 are	 sub-optimal	 for	
extracting	information	from	non-linear	qields;	this	is	bad.	

•  What	if	we	could	transform	the	qield	to	make	to	more	linear…?	This	could	improve	
the	performance	of	two-point	statistics	for	extracting	info!	
	
	
	
	
	

Benjamin	Giblin,	DEX	XIII	Talk,	10/01/2016	

Field	
Transformation	

Pesky	non-linear	qield	 Lovely	linear	qield	



CLIPPING	MOCKS:	TURNING	THE	DIALS	

Benjamin	Giblin,	DEX	XIII	Talk,	10/01/2016	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

Varying…	
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CLIPPING	KIDS-450:	CORRELATION	FUNCTIONS	

Benjamin	Giblin,	DEX	XIII	Talk,	10/01/2016	
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CLIPPING	KiDS-450	

Benjamin	Giblin,	DEX	XIII	Talk,	10/01/2016	

	[arcmin]	
Cl
ip
pe
d	
CF
/U
nc
lip
pe
d	
CF
	

-0.012	
	

0.016	
	

0.000	
	

BLIND	ANALYSIS	



WEAK	LENSING	IN	THE	KILO-DEGREE	SURVEY	(KiDS)	

Benjamin	Giblin,	DEX	XIII	Talk,	10/01/2016	

•  Aims	to	survey	1500	sq.	deg.	in	the	bands	ugri;	currently	up	to	450	in	r-band.	

•  “KiDS-450”	 contains	 shear	 estimates	 for	 ~15	million	 galaxies	 out	 to	 z=0.9	
(Hildebrandt+16).		

VLT	Survey	Telescope	(VST)	
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