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Goals

Investigate	potential	and	practicality	of	joint	
lensing	and	clustering	analyses	in	DESI

• How	accurately	can	such	analyses	constrain	cosmology,	
what	do	they	add	to	clustering	alone?		(Science	cases:	
testing	gravity,	photo-z	by	cross-correlation,	halo	studies…)

• What	weights	should	be	applied	to	reduce	systematic	bias	
or	optimize	statistical	error? (Examples:	FKP	weights,	fibre	
collision,	completeness,	redshift	kernels/weights?)

• What	are	the	key	systematics	to	address?



Methods

• DESI	will	overlap	with	several	current	weak	lensing	surveys	
(KiDS,	DES,	HSC)	and	future	surveys	(e.g.	CFIS,	LSST)	3 TARGET SELECTION 65
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Figure 3.19: The primary imaging surveys that will result in targeting data for the DESI project.
The footprint at DEC  +34� will be covered using the Dark Energy Camera (DECam) on the
Blanco 4m telescope at Cerro Tololo Inter-American Observatory. The Dark Energy Camera Legacy
Survey (DECaLS, in yellow), the Dark Energy Survey (DES, in orange), and the extended DECaLS
in the North Galactic Cap (DECaLS+, in purple on left) are underway. A proposal for the remaining
extended DECaLS in the South Galactic Cap (DECaLS+, in purple on right) will be submitted.
Imaging of the North Galactic Cap region at DEC � +34� (cyan) will be covered with the 90Prime
camera at the Bok 2.3-m telescope in g� and r�bands (BASS: the Beijing-Arizona Sky Survey) and
with the upgraded MOSAIC-3 camera on the Mayall 4m telescope in z-band (MzLS: the MOSAIC
z-band Legacy Survey). Both the Bok and Mayall telescopes are located on Kitt Peak National
Observatory.

to the input imaging, ensuring that there are no detectable sources within the fiber diameter
in any of the input bands. These will be provided at a density such that every fiber (when
possible) will have the option of a blank sky if it isn’t otherwise assigned to a science target.

3.6 Baseline Imaging Datasets

The samples described above can be selected given highly-uniform optical imaging data in
the g, r, and z bands, as well as all-sky imaging from the WISE satellite. The same imaging
data for selected science targets will be used to identify calibration targets (standard stars
and sky fibers). A combination of three telescopes will be used to provide the baseline
targeting data for DESI: the Blanco 4m telescope at Cerro Tololo, the Bok 90-inch and
the Mayall 4m telescope at Kitt Peak. The footprints of the primary surveys using these
telescopes that will deliver the targeting data are shown in Figure 3.19 and the next three
subsections discuss these surveys and their current status in more detail. The status of the
WISE data is presented in § 3.6.4.

3.6.1 Blanco/DECam Surveys (DEC34�)

The Dark Energy Camera (DECam) on the Blanco 4m telescope, located at the Cerro Tololo
Inter-American Observatory, will provide the optical imaging for targeting over 2/3 of the
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Methods

We	use	two	approaches	for	forecasts	/	tests:

• Combined-probe	mocks	from	Buzzard	simulations

• Analytic	covariance for	lensing	statistics

We	measure	various	combined-probe	correlations:

• Cosmic	shear,	𝜉/ 𝜃 and	𝜉1 𝜃

• Galaxy-galaxy	lensing,	𝛾3 𝜃 or	∆Σ 𝑅

• Galaxy	clustering,	𝑤 𝜃 or	𝑤8 𝑅



• Use	Buzzard	mocks	on	NERSC	to	construct	18	“HSC-
like”	simulations	(each	with	area	~1000	deg>)

• Each	mock	consists	of	sources	with	shapes,	and	
DESI	lenses	(I	will	show	here,	LRGs	0.4 < 𝑧 < 0.6)

DESI-HSC	mocks



DESI-HSC	mocks

• Modulate	the	shape	noise	applied	to	the	Buzzard	
sources	to	match	the	“effective	number	density”	of	
the	HSC	source	redshift	distribution



Mock	correlations	(1000	deg>)
Mock	mean	and	(halofit)	model Errors	(JK	vs	mock	vs	analytic)
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• Annular	differential	surface	density	statistics	(suppress	
information	at	𝑅 < 𝑅G):

ΥJK 𝑅, 𝑅G = ΔΣ 𝑅 −
𝑅G>

𝑅> 	ΔΣ(𝑅G)

Mock	correlations	(1000	deg>)



• Gravitational	slip	statistic: 𝐸R(𝑅) =
1
𝛽
ΥJK(𝑅, 𝑅G)
ΥJJ(𝑅, 𝑅G)

≈
ΩK
𝑓

Mock	correlations	(1000	deg>)



• Cosmic	shear	statistics	(just	one	bin	for	now,	in	practice	
would	split	into	tomographic	bins)

Mock	correlations	(1000	deg>)



DESI-HSC	Y1	forecast	(160	deg>)

• Here	is	a	∆Σ(𝑅) forecast	for	a	putative	160	deg> Y1	
DESI-HSC	overlap	area	using	analytic	covariance:

Note:	this	dataset	
would	not	be	
competitive	on	
large	scales	with	
current	KiDS/DES	
datasets



Rossana	and	I	are	working	on	…

• Optimal	weighting	for	combined	probe	analyses

• Differing	effective	bias	values	for	∆Σ(𝑅) and	𝑤8(𝑅)

• Fibre	collision	corrections	for	lensing	analyses

• Source	redshift	distributions	by	cross-correlation

• I	look	forward	to	further	discussions	at	this	meeting!


