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ABSTRACT

We propose a single orbit exposure of the strongly lensed submm galaxy (SMG), MM18423+5938, using WFC3 110W. MM1842 is the brightest

SMG with a published spectroscopic redshift (z = 3.9296), and has an apparent star formation rate of order 1e4 Mo/yr. Recent EVLA observations
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reveal a complete Einstein ring for the CO emission, confirming the strong lensing hypothesis for MM1842. Using the CFHT, we have identified the

lensing galaxy at the center of the CO ring, with z_phot ~ 1.0. MM1842 is the archetype, and best studied, of the new population of strongly lensed

SMGs that have recently been identified in shallow, wide field submm surveys. These systems represent the formation of massive galaxies at high

redshift in luminous starburst events. MM1842 presents a unique opportunity to study the physical processes involved in early galaxy formation at

unprecedented physical resolution.  The goal of this modest HST request is to obtain detailed information on the stellar distribution in the lensing

galaxy.  Such information is fundamental to accurate lens modeling of the system, as has been clearly demonstrated with the CASTLES HST survey.

In parallel, we are performing high resolution imaging (0.1") of the very luminous CO, atomic fine structure line, and dust continuum emission from

MM1842 with the EVLA and IRAM PdBI. Using the lens model, we can then trace back the gas distribution and dynamics in the source-plane at an

effective physical resolution approaching 100pc.  The proposed HST observations are crucial to constrain the lens model, and thereby enable a truly

breath-taking, high physical resolution study of massive galaxy formation in the early Universe.

 

 

OBSERVING DESCRIPTION

We propose a 1 orbit exposure with WFC3/F110W to image the strong gravitational lens system MM1842. We are aiming to a point source

sensitivity is 27.15 AB (4).

The goal is to obtain detailed information on the stellar distribution in the lensing galaxy at z  1. Such information is fundamental to improve the lens

model for the system, enabling the accurate lens inversion studies discussed above. Even with this modest time request, these data will provide a high

significance detection of the integrated emission from the lensing galaxy, which, combined with the superb spatial resolution ( 0.15”), will result in a

precise determination of the lensing galaxy stellar distribution. Our current imaging suggests that the lensing galaxy is about 1” in extent, which is

consistent with the expected size of such a lensing galaxy ( 8kpc; Langston et al. 1990), although this is complicated by the seeing limitations of the

current ground based images. The light should then e distributed over about 40 diffraction limited resolution elements of the HST. At the proposed

sensitivity, we should detect the light over this entire area, and obtain accurate measures of the position, ellipticity, orientation, and light profile of the

galaxy.

The sensitive imaging may also reveal substructure in the field (satellite galaxy, faint companions) which would also be critical to the lens model.

Indeed, such substructure is already suggested by the presence of the brighter galaxy 4” to the north with a similar photometric redshift.

 

REAL TIME JUSTIFICATION

None
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CALIBRATION JUSTIFICATION

None

 

ADDITIONAL COMMENTS

None
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Diagnostic Status: No Diagnostics

Scientific Instruments: WFC3/IR
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(1) Pattern Type=WFC3-IR-DITHER-
BOX-MIN

Purpose=DITHER

Number Of Points=4

Point Spacing=1.716
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Coordinate Frame=POS-TARG

Pattern Orientation=18.528
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Center Pattern=false
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(1) MM18423+5938 RA: 18 42 22.2900 (280.5928750d)

Dec: +59 38 29.50 (59.64153d)

Equinox: J2000

V=26.3+/-0.4

J (AB) = 21.8; H (AB)=21.2

Reference Frame: ICRS
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1 (1) MM18423+5938 WFC3/IR, MULTIACCUM, IR-FIX F110W NSAMP=12;
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