The evolution of the size-mass relation at z=1-3 derived from the
complete Hubble Frontier Fields data set
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We measure the size-mass relation and its evolution between redshifts 1< z <3, using
galaxies lensed by six foreground Hubble Frontier Fields clusters. The power afforded by
strong gravitation lensing allows us to observe galaxies with higher angular resolution beyond
current facilities. We select a stellar mass limited sample and divide them into star-forming or
quiescent classes based on their rest-frame UVJ colors from the ASTRODEEP catalogs. Source
reconstruction is carried out with the recently-released lenstruction software, which is built
on the multi-purpose gravitational lensing software lenstronomy. We derive the empirical
relation between size and mass for the late-type galaxies with M, > 3 x 10°Mg at 1< z <2.5
and M, > 5 x 10°Mg at 2.5< z <3, and at a fixed stellar mass, we find galaxy sizes evolve
as Rep o (1 +2)7"®2%3 The intrinsic scatter is < 0.1 dex at z < 1.5 but increases to ~ 0.3
dex at higher redshift. The results are in good agreement with those obtained in blank fields.
We evaluate the uncertainties associated with the choice of lens model by comparing size
measurements using five different and publicly available models, finding the choice of lens
model leads to a 3.7% uncertainty of the median value, and ~ 25 % scatter for individual
galaxies. Our work demonstrates the use of strong lensing magnification to boost resolution
does not introduce significant uncertainties in this kind of work, and paves the way for wholesale
applications of the sophisticated lens reconstruction technique to higher redshifts and larger
samples.
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Figure 3: image reconstruction =2
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(b) Reconstructed source surface bright-
ness distribution with lens models from
Brada.

Figure 3. Demonstration of the modeling results of the singly-imaged system
using lenstruction/LENSTRONOMY.
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Figure 5. Size-mass distribution of early- (red) and late-type (blue) galaxies at redshifts 1< z <3 assuming the fiducial lens model from the Bradac team. The
magenta lines indicate the fits to the data points (see also Table 2) while the black dash lines show the fitting results from van der Wel et al. (2014), The grey
dash lines demonstrate the angular resolution limitation of the WFC3/IR.
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Figure 9. Distribution of the ratio between the size measured using the Brada¢ lens model and the other lens models used in this work. In each panel, we
indicate the median size and the 16th and 84th percentiles of the distribution.
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Figure 10. Size distribution in units of are-second of our sample recon-
structed via the Brada¢ model. The grey and red dash lines demonstrate the
angular resolution of HST-WFC3/IR and JWST (0.07 arcsec at 2um),



