Proposal 10589 - Overview

10589 - The highest redshift Einstein ring: probing a dark matter halo at z=1 and
galaxy mor phology at z=3.8

Cycle:

14, Proposal Category: GO

(Availability Mode: SUPPORTED)

INVESTIGATORS

Name

| nstitution

E-Mail

Dr. Remi A. Cabanac (PI)

Canada-France-Hawaii Telescope Corporation

cabanac@cfht.hawaii.edu

Dr. David Vals-Gabaud (Col) (ESA Member)

Observatoire Midi-Pyrenees

dvg@ast.obs-mip.fr

Dr. Christopher Lidman (Col) (ESA Member)

European Southern Observatory - Chile

clidman@eso.org

VISITS

Visit [Targets Configurations Orbits Used|Last Orbit Planner Run OP Current
with Visit?

01 (1) FOR-J0332-3557-F814W ACS/HRC ? ? yes

ABSTRACT
The occurence of nearly complete Einstein ringsis very low, but their importance cannot be overstated : in comparison with configurations which
have afew images, Einstein rings provide afull characterisation of the dark matter halo when combined with measures of the velocity dispersion
gradient in the lens. The projected gravitational potential is vastly constrained by the polar information given by the shape of thering at different
position angles. Our discovery of the highest redshift Einstein ring so far, a configuration where the lensis an elliptical galaxy at z=0.986 and the
source a post-starburst Lyman break galaxy at z=3.77, yields several intriguing results. The modelling of the ring, which streches some 260 degrees
around the lens, points to avery slow evolution in the mass-to-light ratio, as indicated by its position with respect to the fundamental plane of nearby
ellipticals. Thisis at odds with the results obtained by the few lenses existing at this redshift. The M/L ratio within the effective radius is consistent
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with the one produced by stellar populations, indicating that the dark matter is not dominant at this radius. To fully characterise the dark matter halo
of thisunique elliptical at alook-back time of 50% of the current age of the universe, we require both a measure of the gradient in velocity dispersion
and a high-resolution image of the ring. The former will be measured by our forthcoming VLT medium-resolution spectroscopy, while the later can
only be provided by the ACS onboard HST. The presence of a counter-image which is radially elongated, combined with the shape of the main ring
will lead to the first reconstructed projected potential of an isolated dark halo at z=1, with unprecedented accuracy. In addition, the exquisite image
quality provided by the ACS will allow us to reconstruct the imaged source, providing the first ever high-resolution morphology of a Lyman-break
galaxy at z=3.77.

OBSERVING DESCRIPTION
Thisisavery simple one orbit visit with ACSWFC in F814W of a gravitational lensing system. Default dithering with ACS-WFC-DITHER-BOX

template.
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Mon Jun 20 15:20:38 GMT 2005

> | piagnostic Status: Error
S |scientific Instruments: ACSHRC

Special Requirements: PCS MODE FINE; SCHED 30%

(Visit 01) Error: INTERNAL INCONSISTENCY IN MERGING PROCESS
8 (Visit 01) Error: INTERNAL INCONSISTENCY IN MERGING PROCESS
ﬁ (Visit 01) Error: INTERNAL INCONSISTENCY IN MERGING PROCESS
8 (Visit 01) Error: INTERNAL INCONSISTENCY IN MERGING PROCESS
% (Visit 01) Error: INTERNAL INCONSISTENCY IN MERGING PROCESS
[a) (Visit 01) Error: INTERNAL INCONSISTENCY IN MERGING PROCESS

(Vi§it 01) Error: INTERNAL INCONSISTENCY IN MERGING PROCESS

# Primary Pattern Secondary Pattern EXxposur es
o | Pattern Type=ACS-HRC-DITHER- Coordinate Frame=POS-TARG 1)
c BOX Pattern Orientation=19.9
Z Purpose=DITHER Angle Between Sides=63.5
6_5 Number Of Points=4 Center Pattern=false

Point Spacing=0.15
Line Spacing=0.098

o |# Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
g @ FOR-J0332-3557-F814W RA: 03 32 59.9400 (53.2497500d) V=24.2+/-0.5 Coordinate Source:
= Alt Namel: FORJ0332-  Dec; -35 57 51.70 (-35.96436d) Rc22.2+-0.1Igunn 21.7+-0.1 CUIDE_STAR CATALOG
_'; 3857 Equinox: J2000
§<’ Plateld: (?)
i |Comments: Coordinates come fromthe WCSinfo of a VLT/FORS fits image header.

Subarcsec accuracy on GCS2.

# L abel Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time/[Actual Dur.] Orbit

1 FORJ0332-3 (1) FOR-J0332-3557 ACS/HRC, ACCUM, HRC F814wW Pattern 1-1 (1) 600.0 Secs
| sorrew e [==>(Pattern 1, pit 1]
o box [==>(Pattern 1, Split 2)]
7 [==>(Pattern 2, Split 1)]
S [==>(Pattern 2, Split 2)]
o [==>(Pattern 3, Split 1)] g

[::>(Pattern 3, a3|it 2)]
[::>(Pattern 4, a3|it 1)]

[==>(Pattern 4 @Iit 2)]
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Orbit Structure

Orhit 1

Server varsion: 20050502
Exp. 1, zplit 1
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