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ABSTRACT 

CETUS is one of ten of mission concepts selected by NASA Headquarters for study as a potential Probe-
class mission concept to be submitted by NASA to the 2020 US Decadal Survey.  They also fill a time 
gap. NASA has directed the Probe studies to assume that actual mission development would start in late 
2023. Thus, if the CETUS concept were selected for development it could fly, hopefully soon after 
Hubble is gone, but well before a large UV telescope could fly. 
 
 The CETUS mission concept includes a 1.5-m wide-field telescope (three mirror anastigmat) with 
three UV scientific instruments: 

1. A Near-UV multi-object slit spectrograph (MOS) obtaining up to ~100 spectra per exposure at a 
spectral resolving power, R~1000, operating from 180-350 nm; 

2. Far-UV & Near-UV cameras (CAM), with angular resolution of 0.41” (near-UV) and 0.55” (far-
UV) -- much finer than that of GALEX images (~5”), operating from 100-400 nm in two sub-
bands; 

3. Lyman-UV (100-115 nm), Far-UV (115-175 nm) and Near-UV (180-400 nm) point-source 
spectrographs (PSS) with R~20,000 for the LUV/FUV and R~40,000 for the NUV, respectively.  
The NUV spectrograph operates in an echelle mode and the LUV/FUV spectrograph utilizes two 
aberration-corrected, blazed, holographic gratings in a Rowland-like configuration.  
 

The far-UV and near-UV cameras will observe in parallel with the near-UV multi-object spectrograph 
(MOS), so target galaxies observed by the MOS will have accompanying information supplied by the 
CAM.   
 
Some of the scientific problems CETUS will address include: 
1. Understanding galaxy evolution 

• Why did the rate of conversion of gas into stars and the growth of black holes peak 10 billion 
years ago (at redshift z~2) and then decline? 

• What explains the co-evolution of galaxy bulges and nuclear black holes (AGN’s)? 
• How did the Hubble Sequence emerge? 
• How did galaxies come to look like the ones we see today? 

2. Understanding sources of gravitational waves and other transient events 
• Localize and determine key heavy elements created in neutron star merger events and 

other transient sources. 
• Determine if neutron star mergers account for half of all elements heavier than iron in the 

universe. 
3. Cosmic Origins Science 

• Perform stellar paleontology. Search for and characterize very metal poor stars to determine the 
nature of first stars and supernovae. 

• Discover analogues to high-redshift, star-forming galaxies by providing a large sample of 
nearby galaxies with gas-phase metallicities below 20% solar. 
 

In this presentation we will discuss the status of the CETUS mission concept study and the opportunities 
and challenges it presents for UV science and technology in the next decade and beyond.  CETUS 
instruments are modular in nature and can be developed and tested at different institutions before 
integration with the optical telescope assembly and spacecraft bus, allowing for international participation 
in the mission.   
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