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Origins Space Telescope Mission Concept Study Report

https://asd.gsfc.nasa.gov/firs/docs/OriginsVolume1MissionConceptStudyReport25Aug2020.pdf

Mid-Infrared Spectrometer and Camera (MISC) for Origins Space Telescope
Sakon, I., Roellig, T. L., Ennico-Smith, K., et al. “Mid-infrared spectrometer and camera for Origins SpaceTelescope”,
JATIS,7,011013(2021)https://doi.org/10.1117/1.JATIS.7.1.011013
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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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N) ORIGINS _
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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== Three Baseline Instruments

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

(Sakon et al. 2021, JATIS, 7, 011013)

-Ultra-Stable Transit Spectroscopy
achieved by Densified Pupil Spectroscopy (Matsuo et al. 2016, 2018)
-2.8-20 um R~50-295




Instrument/

Origins Instrument Performance

Wavelength

Field of View (FOV)

Spectral Resolving

Saturation

Representative Sensitivity 5 in

Observing Mode

Coverage (um)

Origins Survey Spectrometer (0S9)

Power (R=A/AM)

Limits

1hr

Grating 25-588 pm 6 slits for 6 bands: 300 S5ly@128um  [3.7x107"Wm*@ 200 pm
simultaneously 27" x14"t0 14" x 20"
High Resolution 25-588 um with FTS | Slit: 20 [2.7" to 20”] 43,000 112um/N  |Sly@128pum | 74x 102" W m* @ 200 pm
Ultra-High Resolution | 100—200 pm One beam: 6.7 325,000 % [112 ym/A] | 100 Jy @ 180 ym |{2.8x 10 W m~ @ 200 ym
Far-IR Imager Polarimeter (FIP)
Pointed 50 or 250 pm 50 um: 3.6'x 2.5 3.3 50 um: 1y 50/250 um: 0.9/2.5 uly
(selectable) 250 gm: 13.5'x 9’ 250 ym: 5 y Confusion limit:
(109 x 73 pixels) 50/250 um: 120 nly/1.1 mly
Survey mapping 50 or 250 um 60" persecond scanrate,  |3.3 50 um: 1y Same as above, confusion limit reached in
(selectable) with above FOVs 250 pm: 5 Jy 50/250 um: 1.9 hours/2 msec
Polarimetry 50 or 250 pm 50 m: 3.6'x 2.5° 3.3 50 pum: 2 Jy 0.1% in linear and circular polarization,
(selectable) 250 um: 135" x 9’ 250um: 10Jy | =1%inpol. Angle
Mid-Infrared Spectrometer Camera Transit Spectrometer (MISC-T)
Ultra-Stable Transit | 2.8—20 pm'in 3 2.8-10.5 um: 2.5" radius | 2.8-10.5 pm: 50-100  [K~3.0 mag Assume K~9.85 mag M-type star, R=50
Spectroscopy simultaneous bands | 10.5-20 pm: 1.7" radius | 10.5-20 pm: 165-295 |30Jy @ 3.3ym | SNR/sqrt(hr)>12,900 @ 3.3 pm in 60

transits with stability ~5 ppm < 10.5 pm,
~20 ppm > 10.5 um
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4 Space Telescope

(@ 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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Figure 2-1: The Origins science and mission trade discussion be-

Heritage architecture, low deployment risk,

moduar for faster T and seviceabilty gins with an evaluation of single aperture telescopes vs. interfer-

ometers as offering the best way to achieve the team'’s preliminary

- L

|-
Baseline Co ncept R J - science priorities. Once the team decides to study a single aperture
U PSCOpe Conce pt D /)%I J 2N telescope, subsequent trades look at aperture size, packaging and

deployment schemes, materials, and instrument selection.
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- Origins Galaxy Evolution and Cosmology Science Working Group

- Origins Milky Way, ISM, and Nearby Galaxies Science Working Group
- Origins Solar System Working Group

- Origins Disks Working Group

- Origins Exoplanets Working Group
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