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Research question:

0 what are the detection limits of the
lens properties given a choice of
experimental parameters?
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* NFW density profile: .
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» What can CMB lensing do? Best: O(10*A~!'M) by stacking >10° clusters.
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Sources of CMB Cold Spot

« Minimum in WMAP and PLANCK maps is somewhat anomalous (~ 30).

« This can be explained by the ISW effect if there is an appropriate
time-dependent potential well along the line-of-sight.
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e Denver 'UFOQ’ likely has

earthly explanation

in the cosmic microwave background, as the radiation passing through a

. Curiosity rover's
chemistry lab takes
first taste of Mars soil

An enormous cold spot in our universe could be explained by a
cosmic defect in the fabric of space-time created shortly after the
Eilike 0 Big Bang, scientists say. Show More |
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Possible Sources:

Void Texture

 Stretched by dark energy. + A texture is a localized, twisted
configuration of fields, created by

 To source the cold spot, void must , >
breaking of symmetries like SU(2).

be huge! By itself 100 ACDM deviation.
« Unstable, unwinds and seeds a time-

- Somewhat alleviated if considering o _
dependent gravitational potential.

asymmetric axes to maximize effect.
Das & Spergel (2008) - Best-fit at redshift z=6. Cruz et. al (2007)
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Now you see it, now you don't. A giant hole in the cosmos that shocked
astrophysicists last year may not exist after all. A re-examination of the area
has found that the "void", which supposedly contained far fewer stars and
galaxies than expected, could be a statistical artefact.
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Detectability of Void or Texture (21cm Lensing)

« So what can we do with SKA?

v Covers southern galactic hemisphere.

X Limited observation time per sky patch (unless deep field is over cold spot).

Void: Possibly. ldeally (full resolution and redshift coverage): 500

10 _-‘
SKA (fcover X 4)

-

SKA (planned)

10 30 100 300 1,000
t [hours]

Texture: Unlikely. Ideally (full resolution and redshift coverage): < 50



Current Work




Current Work

Key limitation of lensing:

* Projected signal. No 3D data.



Current Work

Key limitation of lensing:

* Projected signal. No 3D data.




Current Work

Key limitation of lensing:

* Projected signal. No 3D data.

Background galaxies




Current Work

Key limitation of lensing:

* Projected signal. No 3D data.

Background galaxies

(Partial) Solution: Tomography



Current Work

Key limitation of lensing:

* Projected signal. No 3D data.

Background galaxies

Gravitational Lens g

. .
. - ~ .

..
s - . o
s \
* o 9 » ® AR .
. - i ‘-A o ® - ®
- -— e i : L A
. ° l‘. o ® - -
. .
) b o v e T . *
N ".‘ ...... o

(Partial) Solution: Tomography

z—0 - Binning the sources.



Current Work

Key limitation of lensing:

* Projected signal. No 3D data. Reionization

Background galaxies

Gravitational Lens g

. -
° . -

- . .
. . " - .
. . ® s ° .
- v . ® -
O . = » : . ® »
R * "y " P
1 . - - ¢ g
- .
e o " L
\L B ® .0 ‘od%e. *
\ . L . @ 2 ’

(Partial) Solution: Tomography
z—0 - Binning the sources.

« Extra bins from 21cm.



Current Work

Key limitation of lensing: Dark Ages

* Projected signal. No 3D data. Reionization

Background galaxies 200

Gravitational Lens g
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Redshift Dependence

Tradeofft:
 For high redshift clusters, higher redshift slices have more lensing signal.

 For given baseline, as redshift increases, resolution decreases.

z=10.9,5
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