


Motivation

Cosmology

Galaxy evolution

" | Black holes

Currently there are only a handful of 4-image (quad) lensed quasars

=) expect to have thousands of lenses in current/upcoming survey.

e.g. ~600 lensed quasars (~80 quads) in Hyper Suprime-Cam (HSC) survey
[Oguri & Marshall 2010]
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HSC Survey
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Modeling the image configuration
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Modeling the image configuration

Singular Isothermal Ellipsoid (SIE)
for foreground lens galaxy

Surface mass density:
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K(.X,y): cin
2 \/x2 +y*/q°

Vein: einstein radius PA: position angle of the lens

g: projected axis ratio ( Xiewio Vs )




simulated CFHTLS lens
from Space Warps
(Anupreeta More)
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Selection rule for doubles:

Bs/B1<0.2 B» 0,>120°

Chan et al. 2014 (arXiv:1411.5398)A




z-band lens galaxy

. | -»SIS profile:

| Tein: einstein radius
(Xlens, YIens)

. | 3 parameters

| ->lens light centroid
.| as prior for mass |

| centroid .
e R R g-band quasar images




Procedure Overview

e Separate Lens and Images

o Estimate Lens center and Image positions

o Classity potential quads and doubles

o Fit SIE/SIS model to quads/doubles
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Chan et al. 2014 (arXiv:1411.5398)

TPR vs FPR
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Chan et al. 2014 (arXiv:1411.5398)

TPR

number of
mock lenses

== N

—

TPR VS rein

1 1 | 1 1 1 1 1 1 1
0.8 | EEEY Sy - = _“""-“—l—l_|—__ _
oof i _I—l—l_, _I_'—|_ SN
04 T - —_-
0.2 - (bright) T (faint) T (ultra-faint)
08 i | | | I_ o | | | E--*-L---L-:-%
08 ;.-". ---------- '=I=|=—|_|: ----------- :h_lh—& 1 1 1

0.5 1 1.5 2 0.5 1 1.5 2 0.5 1 1.5 2

rein (arcsec)

rein (arcsec)

lein (arcsec)

large sep. large sep.
uads 9= P doubles—g—p—
9 I
, _, Small sep. :_ o  Smalsep.
Zth — 4 Zth — 1




COSMOS 5921+0638

HST ACS F814W Subaru Suprime-Cam B band

(Anguita et al. 2009)




z-band lens galaxy

. i -»SIE profile:

| Tein: einstein radius
- i q: axis ratio

: : PA: orientation
(Xlens, YIens)

: | b parameters

. | - lens light centroid
. | as prior for mass |
. | centroid |
B-band quasar images




COSMOS 5921+0638

HST ACS F814W Subaru Suprime-Cam B band

Chan et al. 2014 (arXiv:1411.5398)



Future Work

o Search for new lenses in surveys:
1. HSC data / CFHTLS data / DES data

2. CPU version — GPU version

efficiency ~ 5 sec/object

e Candidate selection for CHITAH:

(unfeasible to run CHITAH on all objects)

( All objects i . AGN-like objects _J\ " lens candidates
(~109) (~10%) (<10%)

selection in
CHITAH
catalog space
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