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What is SPHEREx?

Passive Cooling 
Tscope < 80 K 
TFPA < 55 K

Large AΩ optics 
20 cm aperture 

40 sq. deg. FOV 
6.2” pixels

LEO Spacecraft 
Ball Aerospace 

Now BAE Systems

2 m

The telescope is a 3 mirror 
anastigmat with a dichroic 

beamsplitter at 2.42um.

Linear Variable Filter 
Spectroscopy 
λ = 0.75 – 5 µm 
Δλ/λ = 35 – 130 

Spread across the two 
focal planes.

Mosaics of 2x3 H2RG 
arrays located directly 

behind the LVFs generate 
the spectral images.
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How Did the Universe Begin? 
-3D galaxy survey probes inflation 
through measurements of primordial 
non-Gaussianity

How Did Galaxies Begin? 
-Charting cosmic light production in the 
NIR through intensity mapping 

What are the Conditions for Life 
Outside the Solar System?  
–Survey of Milky Way interstellar ices 
through absorption line spectroscopy

Optimized for three scientific goals:

SPHEREx Science Themes



AOT – March 2025 – 22

4

SpaceXPhoto: Pao-Yu WangSpaceX

T-0 T+40 min.March 11th, 8:10pm 
A PERFECT LAUNCH… AFTER EIGHT DELAYS



Spectral coverage and point source flux sensitivity

• Sensitivity estimates derived 
from flight data


• Overlap at short wavelengths 
with I-band, z-band


• At long wavelengths, channel 
co-added depths approach 
that of unWISE


• Deep fields have ~50x more 
coverage

Bock+25 (in prep.)

All-Sky

Deep





(Real SPHEREx data!!!)



October 2025 GGI Conference Richard Feder, UCB/LBL

Over 30000 sq. deg.:

19M; < 0.3%

50M; < 1%

445M; < 10%

800M; < 20%

(Feder+2024)

SPHEREx Redshift Survey

*Emission lines help (Hα+[NII], 
Pa-α, [OIII]+Hβ) but not used in 
official redshift forecasts  



Improved Redshift Estimation with Probabilistic Autoencoders

Feder, Seljak, Parker 25c (in prep.)
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DESI DR2 results II

BAO Measurements in the DESI era
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BAO Measurements in the DESI era
SPHEREx can fill in a unique gap for 
BAO measurements at low redshift



Probing Inflation with SPHEREx
- SPHEREx has sensitivity to drastically improve 

constraints on local PNG


- Current forecasts:  (PS only)


- SFB proving useful for modeling wide-angle/GR 
effects, systematics discovery/mitigation, etc.


- HG+OD 21 (SuperFab), HG+24 (SFB on eBOSS 
EZmocks), RW+24 (SFB->PSM), RW+25a/b, SB+25 
(BOSS reanalysis, in prep.)


- An optimized galaxy MT analysis could yield further 
improvements, but more work is needed to 
understand interaction with systematics, selection 
function

σ( f loc
NL) = 0.8

DESI 2024 (Chaussidon+2024)



Cross-correlation science Sailer+24

Schaan+21

• CMB secondary anisotropies (lensing, 
kSZ, tSZ)

Planck



• CMB secondary anisotropies (lensing, 
kSZ, tSZ)


• NIR extragalactic background light 
(EBL) redshift tomography


• bI x dI/dz from angular scales dominated by linear 
clustering


• 1h clustering vs. redshift —> evolution of non-
linear structure formation

Bock+25 (in prep.)Cross-correlation science 



Credit: Ari Cukierman, 
Giulia MurgiaCoverage as of September 23
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Thanks for Listening!
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BACKUP SLIDES



Public products



DESI Meeting, LBLJuly 2025 DESI x SPHEREx Synergies Richard Feder, UCB/LBL

In-Orbit Checkout

3/18: Cover Eject 3/26: Detectors 
turned on

3/30: Focal Plane 
Temperature at Target: 

62K/45K

Practice Surveys with 
multiple configurationsSystematics Experiments

< ± 50μK

Start of Science 
Survey
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SPHEREx will provide an all-sky spectral archive
Delivered to the NASA/IPAC Infrared Science Archive (IRSA)

 Enables a wide range of community science with well-calibrated data products→

Calibrated Spectral Image Data 
• Available in archive within 2 months 
• Reprocessed images released after Year 1 and 

Year 2 

102 All-sky Data Cubes 
• Released after Year 1 and 2

Legacy Data Products  
• Released at end of mission 
• Legacy Deep Field Mosaics 
• Legacy Galaxy Catalog 
• Legacy Stellar Type/Ice Column 

Density Catalog

High Reliability Source Catalog 
• Photometry in 102 spectral channels 
• Sources selected from input catalog 
• Released after 3 sky surveys  

Archive functionality 
• User-driven Spectrophotometry  
• Custom Mosaics 
• LVF Image Cutout 
• General search, retrieval and visualization 
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Spectral Response
R=35-40 R=110-130



First light 0.75 µm 5.0 µm

𝜆

Helium airglow

Nearby 
galaxy

Faint 
distant 
galaxies



Diffuse structure from PAHs 
(polycyclic aromatic hydrocarbons)

Early observations of NGC 1760 (LMC)

0.98 µm 3.29 µm 

https://spherex.caltech.edu/images 

https://spherex.caltech.edu/images
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Row Chopping, Channel Filtering to reduce noise
Individual exposure integration 

time fixed by survey length (2 
surveys a year 

More reference readings = longer 
single frame interval 

è fewer samplings per exposure 
èhigher per pixel noise 
èhigher noise at all frequencies! 
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SPHEREx Sky Simulator Brendan Crill (JPL)

Pipeline Architect



Pre-launch single visit sensitivity vs. ecliptic latitude

Crill+2025


