NIU

NORTHERN

ILLINOIS
UNIVERSITY

\/

Northern Illinois UnivrsityDepartment of Physics

Huan Lin (Fermilab), Michael Fortner (NIU), Elizabeth
Buckley-Geer, James Annis, Sahar Allam, Jeffrey Kubo,
H. Thomas Diehl, Douglas Tucker, Donna Kubik
(Fermilab)

Fermilab New Perspectives Conference, 2011



onal lenses







Edwin Hubble's

Classification . D it il o T
Scheme i - T " i kG
. -_ sb il S '., 3
Ellipticals \ . A
EO E3 E5 s0 ; .
Spirals 4
R ’- .
Abell 2255 (SDSS.org)
Y ‘ ‘ - SBc

(Penn State University)



(NASA /CXC/M.Weiss)






SDSS J1537+6556

SDSS J1038+4849 SDSS J1318+3942 SDSS 11439+3250 SDSS J1343+4155










23
@
Z
N
<
4
)
<
S~
®
<
®
Z













Magnitude Difference (Fixed_aperture_mag -

V arapie aperture_mag)

o

@

S

[

=
@

o
o

=
a

o
r

Comparison of Fixed and Variable Magnitudes for SDSS J1511+4713
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C. Selecting

Cluster
Members
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Find stellar locus by
plotting magnitude
difference vs. variable
aperture magnitude

Color-Magnitude Diagram for SDSS J1537+6556
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Radius of
sphere within
which p=200p,
(Hansen et al.
2005)
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M,,, (Johnston e

N, from MaxBC
mass found from weak

lensing.
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SDSS J1511+4713
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=

M 50 (N 40) =

Mzo0 (10%hMo))

0.0776 + 0.0340

0.458 + 0.206
0.880 + 0.306

0.557 + 0.251

0.458 + 0.206

0.76Q + 0.346

0.994 + 0.447
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Velocity

dispersion
(Becker et. al.
2008)
Object ov (velocity
dispersion) ‘Found o, from
(kamys) spectroscopy in

LT Ly .
Ny bins.
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Einstein

*Describes size lenS dS d
gravitational lens.
perfect circle (Einste ere
ring) this is the radius o
the ring.
Object Finstein Radius
| (arcsec)
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Prot

Einstein radius

Object Mass within
Einstein Radius

(10:zh-*Mg)

Lens Mass

74+14-100x19

Narayan &
Bartelmann (1997)
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SDSS J1511+4713 5.4+ 0.4 6.3+1.0 031 + 29.2
SDSS J0901+1814 6.0+ 0.1 5.5+ 0.2 564+ 26.6
SDSS J1439+3250 7.4 £ 0.5 74+1.0- 500 + 28.2 -
10.0+1.3 708 £ 33.5
SDSS J0900+2234 8.0+ 0.0 11+0.1 048 + 32.4
SDSS J0957+0509 8.2 +01 12+0.4 680 + 33.2
SDSS J1537+6556 8.5+ 0.5 8.7+1.0 715+ 37.9
SDSS J1035+4849 8.6+0.4 15+1.3 780 + 40.8
SDSS J1318+3942 0.1 £ 0.5 12+1.2 330 +£ 160.6
SDSS J1209+2640 11 + 0.5 36+34 001 + 34.0
SDSS J1343+4155 13 + 0.6 24+21 371+ 18.6







NC

Standard model
— Cosmological pr

— Expansion of univers greement
Bang, cosmological redshift .

— Flat spatial geometry Wlth /\CDM?

— Cosmological constant

— Dark matter cold, non-baryonic,
dissipationless (cannot cool by
radiating), collisionless

Gralla et. al. 2010

Einstein radius (arcsec)

Model from Oguri &

Dashed: general clos
Solid: strong lensing selected clusters

10
NASA /WMAP Science Team Mass (M, / 10" solar masses)



« MAcsData Einsteinradius vs. M,y for our data and for data from three other A

roups
® Oguri Data s P

« WIYN Data 70 1 Disagree-
® Broadhurst Data ment With

NCDM?

Oguri Lensing Selected
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— Oguri General Clusters

1
108146(M30) (Myooin 101 h M)

‘Higher than expected concentrations: Cluster cores collapsing
faster than we thought? Why? (Broadhurst and Barkana 2008)




Found that current predictions for
Einstein radius as a function of cluster
mass do not match data
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http:/ / catalog.instructionalimages.com/ einsteinquestion-pi-27.html
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