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15435 - The sub-kilopar sec comparison of stellar clumps and molecular gaswithin
the spiral arms of a high-redshift galaxy

Cycle: 25, Proposal Category: GO
(Availability Mode: SUPPORTED)

INVESTIGATORS

Name | nstitution E-Mail

Dr. John P Chisholm (PI) (ESA Member) (Conta|Observatoire de Geneve john.chisholm@unige.ch

ct)

Dr. Miroslava Dessauges-Zavadsky (Col) (ESA Me |Observatoire de Geneve miroslava.dessauges@unige.ch

mber)

Prof. Daniel Schaerer (Col) (ESA Member) Observatoire de Geneve dani€el .schaerer@unige.ch

Dr. Antonio Cava (Col) (ESA Member) Observatoire de Geneve antonio.cava@unige.ch

Dr. Johan Pierre Richard (Col) (ESA Member) Centre de Recherche Astrophysique de Lyon johan.richard@univ-lyonl.fr

Dr. Vera Patricio (Col) (ESA Member) University of Copenhagen, Niels Bohr Institute vera.patricio@dark-cosmol ogy.dk

VISITS

Visit |Targetsused in Visit Configurationsused in Visit Orbits Used|Last Orbit Planner Run OP Current
with Visit?

02 |(1) AO521 WEC3/IR 1 18-Jan-2018 20:00:18.0 yes

03 |(1) A0521 WEC3/IR 1 18-Jan-2018 20:00:19.0 yes

04 |(1) AO521 WEC3/IR 1 18-Jan-2018 20:00:20.0 yes

05 |(1) AO521 WEC3/UVIS 1 18-Jan-2018 20:00:20.0 yes

4 Total Orbits Used
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ABSTRACT

Unlike local spiral galaxies, high-redshift galaxies typically have extremely clumpy morphologies. Recent simulations suggest that this clumpy
morphology arises because extreme inflows of cool gas create gravitational instabilities that fragment the gaseous disk. High sensitivity and spatial
resolution observations comparing individual stellar and gaseous clumps are required to provide the irrefutable evidence that fragmentation actually
leads to the observed clumpy morphologies. Here we propose HST/WFC3 mid-cycle observations in three bands (F390W, F105W, F160W) of a
highly magnified and spatially stretched galaxy at z = 1, where we can study gas and stars at 100 pc resolutions. These observations require a total of
4 orbits.

We need mid-cycle observations because we received exceptional ALMA CO(4-3) emission mapsin April 2017. Amazingly, these ALMA
observations show CO(4-3) emission along the spiral arms of the galaxy. Thisisthefirst time that molecular gas has been observed along spiral arms
at high redshifts. With the new HST/WFC3 observations we will identify individual stellar clumps, and model their spectral energy distributions to
determine their stellar masses, extinction corrected star formation rates, densities and ages. For thefirst time at z = 1, we will use these observations
to establish the evolutionary sequence of stellar clumps, to test the redshift evolution of the Kennicutt-Schmidt law at sub-kpc scales, and to constrain
the lifetimes of molecular clouds. Thiswill be the first sub-kpc comparison of individual molecular and stellar clumps within the spiral arms of a
high-redshift galaxy.

OBSERVING DESCRIPTION

Here, we make observations of the lensed z ~ 1 galaxy Abell0521. We observe the cluster in three HST/WFC3 filters to measure the star formation
rate (F390W), stellar age (F105W), and stellar mass (F160W). We center the image at the same position as previous HST/WFPC2 F606W images
(PID: 11312). We dso use the same orientation constraints (between 270-310 degrees) but include the opposite of the constraints to increase
schedulability (90-130 degrees). The opposite orientation would flip the image, but preserve the orientation of the F606W image. We use a four
position dither script. We use one orbit for the F390W and F105W images and two orbits for the F160W images. We use a post-exposure flash for
the F390W images.
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