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ENERGY BUDGET OF THE UNIVERSE

Cluster cosmology will be
one of the key techniques
Dark Energy to unveiling the “Dark”
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LENSING IS A COORDINATE
TRANSFORMATION
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WE ARE IN THE ERA OF LARGE
CLUSTER SURVEYS
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LSST, EUCLID, ...
SuperMassive Clusters ...and many more
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GRAVITATIONAL LENSING CAUSES
COHERENT DISTORTIONS

Weak lensing is a
statistical measure of
the distortion of
background galaxies
due to the intervening
mass.

Williamson et al. 2007.
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MEASURING GALAXY ELLIPTICITY IS
DIFFICULT
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ANOTHER WEAK LENSING EFFECT IS
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Distant gaaxies will be based 1o
- appear nzar foreground galacies
\\ because of gravitational lansing.

(bsarved by Hubble

A. Feild / STScl / NASA/ ESA
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LENSING AT ITS BEST: STRONG
LENSING

2 020210-118912 | 6 020320-073451 || 7 020350-094254 9. 020503-110547 = 10% 020649-#5701
. i

.."‘ .\ . s B . ®

-0l 8 - ¢

23 021411%040503 © 27 021624-095739 || 30 021649-070324 33' 021807-051536 36  021956-052759

» » » -
- L] . o .. . »
[ L 7 & »
- . » -

3 . " » L
39 02215}—064733 40 L022315-062906 46  022439-040045 47 . 022459-040104 48  022511-045434
-

»
-

. B . o i .

-

50 022546-073739 | 55 022917-055406 63 . 085207-034316 66 085447-012137 OFF 085600-040918

.5 u . P ® o . .

71 085849-023926 | 72 Q85915-034515 76  090408-005953 78 . 095939+023044 79 0959424022956
: » .

.. ‘e . - - : .

More et al. 2011.
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THE CLUSTER MASS FUNCTION FALLS
SHARPLY

o Bhattacharya et. al.
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... THERE ARE CHALLENGES IN WEAK
LENSING MASS MEASUREMENTS

Bahe et al. 2011
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SUPERMASSIVE CLUSTERS

T, > 6.5 keV

20 Clusters
0.15<z<0.3

Aim: Constrain the intrinsic scatter in the mass- EXlStlIlg data

temperature relationship within 5%. This will be OnN X-I’&YS and
done by using excellent photozs and combining

simulations to account for the foreground large otrong Lensing

scale structure. Massive clusters at low redshift
are chosen to ensure accurate mass estimates.
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SEPARATING FOREGROUND AND
BACKGROUND GALAXIES
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MacDonald et al. (in prep.)
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MAGNIFICATION CHANGES SOURCE
DENSITY

Image credit: Hendrik Hildebrandt
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MAGNIFICATION DEPLETION IN A2261

Deb et al. in prep
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MAGNIFICATION DEPLETION IN A2219
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AN ONGOING STUDY...

X-ray

Lensing
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PROFILE FITTING: A1689

Deb et al. 2011
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SHEAR VS. MAGNIFICATION
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Advantages Advantages

® Higher S/N per galaxy. ® Object detection is easier

( S > _ Ml than shape measurement.

N O ® More galaxies available,
® ((3)) = especially at high redshifts.
Disadvantages Disadvantages

® PSF, pixelization and © Lower signal-to-noise per
Measurement Noise. galaxy.

® Intrinsic Alisnments.

® Prior knowledge of
Luminosity Function.
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SHEAR VS. MAGNIFICATION

Ncounts
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LOOKING AHEAD INTO THE ERA OF
SURVEY SCIENCE

® Cluster Cosmology: From individual
clusters to thousands of objects: a step toward
measuring the mass function.

@ Shear + Magnification+Strong Lensing:
Maximum S/N from data.

SANGHAMITRA DEB, SF12, JUL 10, 2012

Thursday, July 12, 2012



COLLABORATORS

Salman Habib Reiko Nakajima
Katrin Heitmann Rachel Mandelbaum
Juliana Kwan Gary Bernstein
Adrian Pope Jonathan MacDonald
Suman Bhattachraya

Amol Upadhye

SANGHAMITRA DEB, SF12, JUL 10, 2012



Thank You




