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–  Wide-area (10-1000 deg2) census of z ≥ 10 galaxies 

–  Direct measurement of the 2-10 µm diffuse cosmic IR background 
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3)  Challenges of operating an astrophysics observatory at > 3 AU
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Zodiacal Emission Depends on 3 Factors:

#3.  Ecliptic latitude

#2. Dust density vs. Sun distance

Kelsall et al. 1998

#1. Dust temperature vs. Sun distance

Kelsall et al. 1998
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Enormous Gains in Sensitivity Can Be Realized Relative to 1 AU

Gains of 102 -103 should be easily achievable with the possibility of 104 



Observatory Remains Background Limited to at Least l = 14 µm 
With Telescope Optics at T ≤ 40 K



JWST primary & secondary mirrors operate passively at ~44 K & 29 K, respectively, at 1 AU

Observatory Remains Background Limited to at Least l = 14 µm 
With Telescope Optics at T ≤ 40 K
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    comparable sensitivity to JWST with the agility to survey much larger areas
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•  Between 2 and 5 µm, the Beyond Zodi Mid-IR Wide-Field Surveyor offers  
    comparable sensitivity to JWST with the agility to survey much larger areas 

•  Between 5 and 10 µm, the Beyond Zodi Mid-IR Wide-Field Surveyor offers 
    the same agility with much greater sensitivity than JWST

At 5 AU:
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What are a few of the science projects enabled by a 
highly sensitive, agile near- and mid-infrared observatory? 
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Wide-area (10-1000 deg2) census of z ≥ 10 galaxies

•  Roman will find hundreds of luminous galaxies at z > 10, but limited to z < 13 

•  To probe luminous galaxies at z > 13, we need a Roman-like survey telescope, but covering > 2 µm 

•  The added sensitivity of the Beyond-Zodi Mid-IR Surveyor will allow either (or both) a high-z survey 
    to greater depth or a larger-area survey to the same depth as at 1 AU, while providing stellar 
    masses (by observing rest-frame B band or longer) out to z = 14 compared to z = 4 for Roman
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Faint and Diffuse Extragalactic Background Light

•  A faint, diffuse IR background at ~1-10 μm  
    contains light from sources in the Epoch of  
    Reionization (EoR) and beyond that are too faint  
    to be individually detected (e.g., Pop-III stars  
    and primordial black holes). 

•  However, direct intensity measurements of the  
    extragalactic background light (EBL) at 1 AU are  
    difficult because the zodi is 1000 x brighter.

•  At 5 AU, the zodiacal background at 2–10 µm is sufficiently reduced to enable direct  
    measurements of the EBL from galaxies and the diffuse Galactic light (DGL), and possibly to  
    probe emission from the EoR.

Adapted from Bock et al. 2012

Diffuse Galactic Light



Ultra-Low Surface-Brightness Halos and Tidal Tails

NGC 5907 
(D = 17 Mpc)

van Dokkum 2019 ApJL

At z < 1, ULIRGs are major 
mergers; at z > 1, that 
doesn’t seem to be true.   

Many z > 1 ULIRGs are 
believed to be isolated, 
gas-rich systems with 
vigorous star formation, 
but is there evidence of 
past mergers?  

If the “non-merger ULIRGs” are the result of mergers, faint tidal tails should reveal the evidence.   

To have emission proportional to stellar mass, we want to observe 1.6 – 2 µm in the rest frame, 
which Euclid and Roman cannot do, and to image large areas, which is difficult for JWST. 
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Solar Arrays Have Been Used Out to 5 AU
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