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SPHEREX ADDRESSES 3 FUNDAMENTAL QUESTIONS

SF'EEREX

How Did the Universe Begin?

Probe the physics of the young inflationary Universe through the 3D spatial
distribution of galaxies

fnL Affects the clumpiness of galaxies.
Probes the non-gaussianity at early times.

f,, = +1000

And the BiSpectrum via
the 3 point correlation
function

<— 300 h™' Mpc

Non-Gaussianity appears on largest spatial scales — need a large volume survey
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SPHEREX ADDRESSES 3 FUNDAMENTAL QUESTIONS

How Did Galaxies Begin?

Study the cosmic history of light production through near-infrared background
fluctuations

Line of sight: —
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Power spectra allow
us to quantify the
measurements and
compare to models

Observe
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SPHEREX
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SPHERE* ADDRESSES 3 FUNDAMENTAL QUESTIONS

What are the Conditions for Life Outside the Solar System?

Survey the Milky Way for water ices and other biogenic molecules
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SPHERE* ADDRESSES 3 FUNDAMENTAL QUESTIONS (/§\/

SPHEREX
—

How Did the Universe Begin?

Probe the physics of the young inflationary Universe thro |
distribution of galaxies \

the 3D spatial

How Did Galaxies Begin?

Study the cosmic history of light p& yugitnear-infrared background
fluctuations '

g the first all-sky near-infrared spectral survey
* For every 6.2" pixel over the entire sky:

* R = 35-41 spectra spanning 0.75 to 3.82 um

* R =110-130 spectra spanning 3.82 to 5.0 um
« All-sky survey with 102 fine photometric bands

—_—— T — = S — ~
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SPHEREX instrument

« 3-Mirror off-axis anastigmat
- 20 cm effective aperture
«3.5°x 11.3° FOV

« 25 million 6.2" pixels

Aug. 2023 SPHEREX: An All-Sky Spectral Survey

—

N
-

SPHEREX
—

detectors and LVF

20m spectrometers
A=0.75-5pum
20cm
wide-field MAN - 3§ -130
telescope 6.2" pixels
passive
cooling
system
LEO spacecraft (Ball)
Windows on the Universe, Quy Nhon, Vietnam Howard Hui - Caltech 7



SPHERE* Focal Planes & LVFs

Reflected by Dichroic * 6 x 2048 x 2048 H2RG Arrays
R=41 * Linear-Variable Filters

| *A=0.75-5pum

*« NAN=35-130

20

SPHEREX
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I veivered FLIGHT HARDWARE RECEIVED

- Delivery Pending

Photon Shields
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FLIGHT HARDWARE RECEIVED

- Delivered

Delivery Pending

SF’HEREX
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Focal Plane
Assemblies

Instrument Electronics
EM unit assembled
4 ; FM boards mid-delivery

V-Groove Coolers
12
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Summary

Aug. 2023

>

SPHEREX

e SPHEREx will construct the first all-sky near-infrared spectral
survey.
* For every 6.2" pixel over the entire sky
e R = 35-41 for 0.75 to 3.82um
e R =110-130 for 3.82 to 5.0pm
e Received most of the flight hardwares.
e Current at full payload testing, on target to launch in early
2025.

e For more information, see

SPHEREXx: An All-Sky Spectral Survey Windows on the Universe, Quy Nhon, Vietnam Howard Hui - Caltech 14


http://spherex.caltech.edu
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SPHEREX will provide a rich all-sky spectral archive

SPHEREX
—

Detected Med. Accuracy z’s High Accuracy zZ’s  Cjlusters
> 1 billion > 100 million 10 million 25,000

All-Sky surveys
demonstrated high scientific
returns with lasting data
legacy used across

Galaxies

Main Seq. Spectra Dust-forming Brown Dwarfs  Cataclysms

> 100 million 10,000 > 400 > 1,000
omeTE — astronomy (COBE, IRAS,
0 Q\ ¥ GALEX, WMAP, Planck,
Quasars Quasars z >7 Asteroid Spectra Galactic Line Maps
> 1 million 3 -3007? 10,000 PAH, HI, H,

Many exciting discoveries
will come from the
community

Other

/
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SPHEREX full system Integration and Testing

>

Aug. 2023 SPHEREXx: An All-Sky Spectral Survey
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