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What is "GRAMORS"

* GRAMORs = "Gravitationally highly magnified yet
morphologically regular images”
( Futamase et al. 1998)

* The definition of GRAMORSs : 1/3<R<3 and 10<A.
R : the ratio between the length and width of image

A : the magnification parameter

* The existence of this image was expected in the end of
19905 (Williams&Lewis 1998, Futamase et al. 1998).
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Previous Work
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What is "GRAMORSs”

In 2009, first GRAMOR is detected at the center of
cluster, MACS J1149.5+2223(Zitrin & Broadhurst
2009) , and this is the only one GRAMOR that is
detected so far.

Spiral galaxy
Observed data
Z, 0.544
Z, 1.49
A 23

(Smith et al. 2009)
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Questions

* Which clusters are good to search for GRAMORSs??

* Can we use GRAMORSs for constrain the cosmological
parameter??




Method

* Lens Statistics

The useful fool in observational cosmology because the
statistics of strong lensing event are sensitive to the
cosmological parameters.
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* Lens model - The source

* Cosmological distribution
parameters - Cosmological paramefters




Lens model

: *NFW P raﬁle* M, Cuir ry Fyir
4 set of the NFW profile parameter HoT M) e | s
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The number density of the
background galaxies.
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Results i new profile

* The dependence on the NFW profile parameters

¢ Z|=O.2
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Results i new profile

* The dependence on the NFW profile parameters
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Results i new profile

* The dependence on the redshift of the lens (z)
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Results i new profile

* The dependence on the redshift of the lens (z)
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Results i new profile

* The dependence on the cosmological
parameters
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Comparison between
GRAMORSs & Arcs

GRAMORS Arcs
(1/3<R<3, 10<A) (10<R)

CDM
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Result i macs T1149.5

* The dependence on the cosmological parameters in
the case of MACS J1149.5+2223

Z|=O'544

(Q,,Q2,) e
=(0.27,0.73) i}
=(1,O) 0.8

Lens model : e
MACS J1149.5 o}

0.2

22<A<24

0.1 10



Answers
(Summary)

* Which clusters are good to search for GRAMORSs??
The massive and flatter core
The lens redshift z,~0.5-0.6

* Can we use GRAMORSs for constrain the cosmological
parameter??

YES!

The strong dependence of the expected number on
the cosmological parameters.

The calculation for the MACS J1149 can reproduce
the observed results.




Future Works

* Take into account of the source size in order to
estimate the more realistic detectability.

° Estimate the actual impact of having a GRAMOR
compared not having a GRAMOR.




Thank You.




