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Proposal Overview

Just as a well-publicized early goal of the Hubble Space Telescope was to measure the Hubble 
Constant, so a well-publicized early goal of the James Webb Space Telescope is to find and 
characterize the first stars in the Universe. First stars, however, is shorthand for the first galaxies, the 
first supermassive black holes, and the first supernovae (SNe), and all that that entails. The scientific 
community is looking at four momentous astrophysics problems in the epoch between the Dark Ages 
and the transparent Universe: first supernovae, first black holes, earliest galaxies, and large scale 
structures in the epoch of reionization. These four themes are intricately linked, as high-z SNe and 
massive BHs are powerful signposts of the first epoch of star and galaxy formation. This ERS will 
enable time-domain astronomy to redshift above 6, and set strong constraints on physics of massive 
star and black hole formation at redshifts around 10-20.

This ERS program will take two epochs of NIRCAM images of 50 contiguous fields around a 
popular deep survey fields separated in time by 3 months. Foreground exclusion is defined with rigor 
in this ERS. Our team will conduct a 1 micron Subaru HSC survey of these fields to complement the 
2 micron and 4 micron filters of the JWST NIRCam imaging. We will generate a catalog of high 
redshift objects with a preliminary variability screening that will be of great value throughout the 
lifetime of JWST. JWST takes us into a discovery space of transient phenomena at AB>26 mag at 4 
micron of which we have no knowledge. The community needs to know what is there. This ERS can 
be the reference frame for all future community work on high z transients and large scale structure 
formation.
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