Mission Concept Studies for the 2020 Decadal Survey
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(@ How does the universe work?
D

m How did we get here?
A A

Are we alone?

Discovery of new phenomena
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24 Space Telescope

* x1000 more sensitive than anything before
* 5.9m aperture non-deployed cold aperture (4.5K)
% Low-risk development, testing, and deployment

% 3 orders of magnitude in wavelength coverage:
2.8-588 um
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QYRR Origins: Spitzer-like minimal

secondary mirror (1m) deployable design

baffle / barrel

primary mirror (5.9m)
wavelength coverage: 2.8-588 um

Telescope:
diameter: 5.9 m

area: 25 m? (=JWST area)
diffraction-limit: 30 um
temperature: 4.5 K

0SS

MISC-T

spacecraft

FIP Cooling: long life cryro-coolers
Agile Observatory for surveys: 60” per second
Launch Vehicle:
Large, SLS Block 1, Space-X BFR
Mission: 10 year propellant, serviceable
Orbit: Sun-Earth L2

solar array
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D

OSS: Origins Survey Spectrometer
-25-588 um R~300, survey mapping
-25-588 um R~43,000, spectral surveys
-100-200 um R~325,000, kinematics

FIP: Far-infrared Imager Polarimeter

- 50 or 250 pum, Large area survey mapping
- 50 or 250 um, polarimetry

MISC-T: Mmid-Infrared Spectrometer Camera Transit

-Ultra-Stable Transit Spectroscopy
-2.8-20 um R~50-295




ORIGINS

Space Telescope

&)

Origins Mission Development Timeline

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 |— 2040

Phase A Phase C Phase D A Phase E / Operations
KDP-B KDP-C KDP D KDP-E 2.
Mission N\IleStIOI‘IESA A A A A A A
. Selection SRR PDR CDR SIR Delta SIR PSR
Tech. Readiness : :
TRL5 TRL 6
Flight Sys. Dev. Launch ©

telescope, instruments, spacecraft development, 1&T | CPM /Observatory I&T, launch prep. |
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SN From the community,
by the community,
for the community.
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Daring Visions

e Next Three Decades
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Through the

Astrophysics Guest Observers will use

Roadmap, the The OST Science and Technology ~ OST to answer mission-

community expressed Definition Team has worked with driving science questions

nterest in a “Far-IR >100 scientists and engineers and make unexpected,

Surveyor” mission. around the world to design the transformative discoveries.
mission that people want.
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Now is the time .to'dl
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Increase by X1 000

% Builds on

technical heritage .
of JWST, Spitzer,
“and Herschel
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* Design is low-risk
~(minimal
deployments) and
robust

x Technology maturation 8%
- achievable (3-4 years)
https://origins.ipac.@altech.edu -
https://asd.gsfc.nasdigov/firs/
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