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ESA’s Euclid Space Telescope (which includes a substantial investment from NASA in infrared detectors, 
data processing, and science) is planned for launch in late-2022. NASA’s Nancy Grace Roman Space 
Telescope is planned for launch before mid-2027.  Both space telescopes will offer wide-field imaging 
and grism spectroscopy over thousands of degrees of sky.  Euclid’s science focus is on dark matter, 
dark energy, and quantifying the initial conditions of the universe.  Roman will conduct surveys 
centered around dark matter and energy, exoplanets, and infrared  astrophysics as well conduct a 
technology demonstration of an actively -controlled coronagraph.  

 

KWFI 

Both Euclid and Roman would benefit greatly from wide field imaging at 300-400 nm.  There are no 
other planned or existing instruments that can provide the deep, wide-field 300-400 nm  imaging. 
KWFI is the only instrument that can provide this extremely deep u-band imaging.  Euclid/Roman 
science enabled by KWFI would include the following: 

• Time domain -Roman’s planned survey programs include a Galactic Plane Time Domain 
Survey (drive by the primary science case of exoplanet microlensing) and a High-Latitude 
Time Domain Survey(driven by the primary science case of observing supernovae). Deep 
wide-field blue imaging with KWFI would help separate type Ia supernovae from core-
collapse supernovae and other events, as only a small fraction of these events can be 
followed up with deep spectroscopy Additionally, Roman and Euclid KWFI have powerful  
synergy for z∼2–6 super luminous supernovae(SLSNe), as the events are detected in deep 
KWFI optical imaging and confirmed with Roman and Euclid deep infrared imaging. Euclid 
and Roman space-based imaging combined with deep u-band imaging from KWFI can push  
SLSNe detections to z∼13  

• Weak lensing (photometric redshifts) - A key science case for Euclid and Roman is weak 
lensing at z∼1–2 where deep, wide-field 3000–5500Å imaging, in particular u-band 
imaging, is crucial for photometric redshifts. A KWFI legacy survey of the entire 40 deg2 
Euclid deep fields to equal depths over 3000–5500Å would require∼28 hr in g-band 
and∼55 hr in u-band(8–10 nights) and would produce a rich dataset for deep LRIS, 
DEIMOS,FOBOS, TMT and JWST follow up.  Covering the entire Roman high latitude survey 
of several thousand square degrees is feasible with an ambitious KWFI imaging survey.  

• High redshift galaxies -Lyman break galaxies (LBGs) comprise the bulk of star forming 
galaxies at high redshift. LBGs have been used to study the properties of high redshift 
galaxies, to identify high-redshift clusters and gravitationally lensed galaxies, to trace star 
formation and large-scale structure, among other science. Selecting LBGs at z∼2 and z∼3 
depends on their ‘drop out’ or flux level in the u-band. As a result, z∼2–3 LBG science 
cannot be done without deep u-band imaging. Roman and Euclid space-based imaging 



would allow  us to confirm and study lensed sources, confirm galaxy morphological 
predictions based on KWFI broadband color criteria predictions, confirm and investigate 
galaxies involved in interactions, and study the morphology-density relation at high 
redshift. 

• Cosmic reionization -KWFI is the only instrument capable of detecting the extremely faint 
ionizing photons) from galaxies that are believed to have been responsible for the 
reionization of the Universe. Deep, wide-field u-band imaging is the only way to detect the 
faint (m∼28–30) Lyman continuum flux from z∼3–5 galaxies, as the flux falls in the u-band 
and the IGM becomes opaque to higher redshift galaxies. Roman and Euclid space-based 
imaging in the same area as a KWFI survey would help eliminate lower redshift 
contaminant galaxies very close in the line of sight and to provide morphological and 
interaction information. 

 

FOBOS 

The  Roman, Euclid (and Rubin) cosmology programs will measure cosmic expansion and the growth of 
structure through the combination of weak lensing cosmic shear and galaxy clustering.  These probes 
require distance estimates for billions of faint galaxies over vast cosmic volumes.  Because spectroscopic 
redshifts for so many galaxies is infeasible, photo-zs must be used. Measuring accurate and precise 
photo-zs requires large spectroscopic redshift training sets that span the photometric parameter space 
in both color and magnitude.   

Current and near-term instruments like PFS can deliver brighter training sets to $i < 23.5$.  However, 
this is not sufficiently deep for Roman or Rubin.  Outside of FOBOS, no current or planned facility can 
obtain spectroscopy at these magnitudes with sufficient numbers.  Without FOBOS, photo-z inaccuracies 
could significantly limit the cosmological constraining power of Rubin and Roman, and possibly Euclid. 

An optimal photo-z training with FOBOS can be achieved with a 1 square degree redshift survey that 
overlaps with Rubin and Roman photometry.  The FOBOS team has identified and ambitious 130-night 
FOBOS Cosmology Key Program that would observe twelve equatorial 0.1 square degree FOBOS 
paintings arranged evenly in right ascension, getting up to 15,000 very deep spectra of faint sources. 
FOBOS spectroscopy will be even more crucial for Roman and Euclid because FOBOS lacks a `”redshift 
desert'” inherent in other instruments since its blue wavelength coverage allows redshift determination 
at 1.5<z<2.5. FOBOS can therefore provide spectroscopic redshifts for Euclid and Roman's near-IR 
samples, which peak at redshifts z>1,.5 (for Roman depths) mitigating the need for a dedicated and 
expensive space-based mission to provide spectroscopic followup of those sources. Of course, FOBOS 
spectroscopy will also be foundational for galaxy evolution science when combined with Roman and 
Euclid data.  

 

 

 

 



 

 

 

 

 

 


