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We present early results regarding the morphological and structural properties of galaxies seen with ?'11 3:’[{)1).(.. ‘0.(36"/p'IX
the James Webb Space Telescope at z > 3 in the Early Release Observations of SMACS 0723, a galaxy | z‘ _"ﬂ; D ol _‘ Wl ¥
cluster at z = (.39, We investigate, for the first time, the optical morphologies of a significant munber ?," q’)‘_‘ *’5 -5
of z > 3 galaxies with accurate photometric redshifts in this field to determine the form of galaxy | by

structure in the relatively early universe. We use visual morphologies and MORFOMETRYKA measures |
to perform quantitative morphology measurements, both parametric with light profile fitting (Sérsic
indices) and non-parametric (CAS values). Using these, we measure the relative fraction of disk,
spheroidal, and peculiar galaxies at 3 < 2 < 8 We discover the surprising result that at z > 1.5 disk
galaxies dominate the overall fraction of morphologies, with a factor of ~ 10 relative higher number
of disk galaxies than seen by the Hubble Space Telescope at these redshifts. Our visual morphological
estimates of galaxies align closely with their locations in CAS parameter space and their Sérsic indices.
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Figure 2. Rest-frame wavelength at a given redshift for the
F200W, F277W, F356W., and F444W filters. The hatched
regions show the areas where NIRCam filters probe the op-
tical rest-frame for z > 3, with the color corresponding to
the respective optimal filter for the redshift range. To follow
galaxies’ optical rest-frames we use F2TTW for 3 < 2z < 4,
F356W for 4 < z < 6, and F444W for 6 < z < 8.
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Filter z <Rest-x > class (sph) o(sph) class (disk) o(disk) class (pec) o(pec)
FOSOW 1530 036022 pum 018 0.02 038 0.10 0.43 0.12
F227TW  3.0-40 0.69-0.55 pm 0.21 0.08 0.48 0.05 0.31 0.03
F356W  4.0-6.0 0.71-0.50 pm 0.37 0.01 0.40 0.02 0.23 0.03
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Figure 5. Comparison HST vs JWST images for a select
few galaxies within our sample. On the left shows the HST
F160W image, whilst the middle panel shows the JWST view
at the same orientation. The far right panel shows the color
image of this system as seen through the JWST NIRCam
F277W, F356W and F444W filters.
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Figure 4. Plots showing the morphological evolution of the galaxies found in the SMACS 0723 field up to z = 6. These
show the fraction of the total number of galaxies, within a given redshift bin, which has the given type as determined by visual
morphologies. We also include the morphological evolution which has been derived from HST observations of the CANDELS
fields in Mortlock et al. (2013). Circled markers denote the JWST observations at higher redshifts.
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