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PRIMA Is designed primarily as community resource

. 0 . .
75% of observing time for general observer e e
(GO) programs -> ~ 32,000h over 5 years , Questions ~ Science
Astro2020 Science Panel addressed Book cases
Compact Objects and Energetic = B-Q2, B-Q3, B-Q4, 9
« Pl surveys producing high-impact legacy Fheniomena AP &) B
. . Cosmology (Appx. C) C-Q2, C-Q3, C-Q4 3
datasets for archival research (Guest Investigator , D-Q1 D-Q2.0-Q3 31
[Gl] Science) Galaxies (Appx. D) D-Q4. D-DA
ExoAstroSolar (Appx. E) E-Q1, E-Q2, E-Q3 3
_ ISM & Star/Planet Formation F-Q1, F-Q2, F-Q3, 25
« Archive with access to all science and calibration (Appx. F) F-Q4
Stars, the Sun, and Stellar G-Q1, G-Q2, G-DA 5

data, software Populations (Appx. G)

Most of PRIMA'’s scientific impact will come from community-led studies (GO, GI). Based on
PRIMA GO Science Book, Vol 1, GO program can address >70% of Astro2020 science
guestions

To develop a concept that is most responsive to community needs, PRIMA continues to
solicit community engagement in phase A 2
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PRIMA GO Science Book Volume 1

« Volumel published on ArXiv in November 2023
(arXiv:2310.20572)

« Collection of 76 community-contributed cases,
spanning scientific areas from comets to high-z
polarimetry

* Volume 1 totals about ~21,000 h of observations,
or about 65% of the expected time available
for GO observations.

« Approximately use requests for PRIMAger (35%
of cases), FIRESS (32%) or both instruments
(32%).

Thank you to all case writers!
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GO Science Book Volume 2 1s now In preparation

Any member of the international astronomy community is encouraged to develop and submit a

case for Volume 2. A great way to contribute to the scientific development of the PRIMA
concept, and be an active part of the PRIMA community

- Submission deadline (through Google form): May 31, 2025
- Expected publication late Summer 2025
- Includes new and revised cases

We are here to support contributors
Main contacts: Arielle Moullet
(amoullet@nrao.edu), Denis Burgarella
(denis.burgarella@lam.fr)

A team of editors + PRIMA team is
available for general support

Google Form for GO
cases submissions
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Are you considering submitting a new GO case?

Parameter

Wavelength (gm)

Spectral resolving power

Polarimetry

Band center FWHM (™)
Pixel size (™)

Pixel count

Field of view

PRIMA Hyperspectral Imager

PHII

PHI2

How to get started

General quidelines:

All observing modes available

We are soliciting GO program observations up to 1000s
of hours

Contributions are ~3-8 pages, based on provided
template

References

GO Science Book Volume 1

Instrument page/Fact Sheet/Exposure Time Calculator
Upcoming PRIMA JATIS special section

Science page for information on PI science. Please
reach out to editors if you think your idea is based
on Pl survey observations. We welcome archival
(Guest investigator/Gl) cases
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Are you considering submitting a new GO case”?
Use the PRIMA ETC

Step 1: Choose your instrument PRIMA Exposure

Step 2: Choose your mode Time Calculator
If FIRESS...

» Low-res point source - Specify line flux
* Low-res mapping-> Specify wavelength,

Survey area’ Survey de pth ln.suuml?nt r:!:hl{:\igt::mf)f l‘slxl:n(u“[ :‘7 u Ff 10 h\‘p"sx;, ctra I_” n,.,‘!nmp ‘?f'l’L: nl f‘t‘_lrm(xz l’rlinn(ldml::’ ll:'l ::(
. ngh-reS p0|nt source 9 SpEley WaVEIength, © PRIMAger riable filter. The hyperspectral map and polarimetric i : | ftaneously, but of a different section
. . . u.‘ the sky. When mapping a sufficiently large area on lln-sx\ :ln-fu‘l\'.. velength range will be covered
continuum flux density, line flux
If PRIMAger... =
. PRIMAger obtains simultaneous imaging in a
e For e|ther mode (Hyperspectra| or hyperspectral channel and 4 polarimetric bands
Polarimetric), provide survey area, survey s Survey area Survey Depth (5.0} in vFy
depth — ’

Polarimetric Image

Read ETC notes for important considerations ®52pm (b
® 126 ym (band 2)

® 172 ym (band 3)
Please reach out to editors for questions about 923 1 4]

more capability information (time domain
constraints, continuum subtraction, saturation
levels, etc.) °
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Are you considering resubmitting a Vol 1 GO case?

v

Table of Contents

Table of Contents

COMPACT OBIECTS AND ENERGETIC PHENOMEMA . 1avsssesassssssasssassnssssssssssssssasssnssassssasasssansed

1. Probing heavy element nucleosynthesis in binary neutron star mergers with PRIMA, Igor

ANGFBOM rceeses s sserssoss s s sssms s sssssssssss s ssss sesessssssssmssmsssessssessssesssssasassaserss 10 Thank you for your Work on a Vol l Contrlbutlonl A

2. Exploiting the PRIMA-Athena synergies to search for Cormpton Thick AGN, Luigi Barchiesi.. 14

3. PRIMA follow-up of mm-wave transients: from M-stars to GRBs, TDRs and beyond, Dave reVi Si 0 n Wi I | al IOW for Co n Slste ncy With Iatest S peCS’

LT T DT PROPOIOY.. |
4. The dust distribution around accreting black holes using reverberation mapping, d d d I

VArOWjan Gorfi@n s e s e a'n up a'te SCIence'
5. Probing the afterglow of relativistic stellar explosions in the far-IR, Anna Ho ..ceeevenmnens 32

6. Why far-infrared cbservations are important for supernovae and supernova remnants?,

S Temp|a’[e IS very similar to Volume 1

7. Rapid far-IR spectral timing of X-ray binaries, Alexandra Tetarenko ... 43
8. The infrared view of energetic cosmological transients: kilonovae, gamma-ray bursts,
and fast radio bursts, Darach Watson ..o S0
VI LIEITY s 0 0 B A R S B AR ISR R RS B 55
9. Probing the history of cosmic star formation, black hole growth, and metallicity/dust M I I d t. .
evelution with line-intensity mapping, yun-Ting Cheng ... 36 a'l n Con S I e ra‘ I O nS -

O atsiremants of h cosmt afrred BCKGTo G TR TabOURhY e 63 - Check against updated instrument descriptions
GALAIES e esees s eess e e s e s ssss e s 67 - Use ETC for time estimates

11. PriviCs: the PRIMA Virgo Cluster Survey, MBarten BAES .......c.cccccvcemrmrressssrsssrcssressmrsee BB - .

12. Far-IR mAPPing of CGM Emission (FRAPPE), James G. Bartlett .......cocniinnnnacinianan: 12 = Adapt to neW InStru ment table In the tem plate

13, Dust polarization from high-redshift galaxies, Matthieu BEREFMIN .c.oe e v 75 =

14. Cluster survey with PRIMA: a survey of the growth of clusters, and critical line mapping = U pd a-te S CI e n Ce based 0 n resu ItS fro m th e |aSt 2
to reach the deepest possible view of galaxy formation, Andrew Blain........c.cocovinieene. . 79

15. Deep tiers of dusty galaxy surveys to probe representative environments, Andrew Blain.... 81 ye ars

15, PRIMA spectroscopy of extreme galaxies, Andrew BIIR........c.oco e eermrresssrsrsesscsrresmssoees S

17. Dwust in the tails of ram pressure stripped galaxies, Alessandro Boselli.........ccceicciiiani BB
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GO Book Template Sections: Science Case

Simulated FIRESS Spectra, z>4 Star-Forming Galaxies

Science Justification: [~ 2 pages] 1p) IO perTe gl
.:E‘ 1.04

Content to address: T o8
 Broader context 2 s
- Science question i :
* Need for PRIMA € |
. Interpretation methods A T
« Link to testable hypotheses 00- — Gu=39.2247

25 50 100 200
Wavelength (um)

Figure 4: Simulated PRIMA/FIRESS spectra of two luminous galaxies at z > 4.5, with realistic noise model reflecting
current best estimate FIRESS sensitivity. The overlaid points illustrate selected R 2 10 PRIMAger hyperspectral
coverage, which will be available for more than 10,000 galaxies atz > 2.

Donnelly et al., 2023

If possible, 1 figure highlighting measurements or discovery space enabled by PRIMA
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GO Book Template Sections: Observing Plan

FIRESS Spect t FIRESS
pecirometer .
- Fill boxes for each mode used
Pointed Mapping Pointed Low-res | Map - Note pointed high-res mode (multiple
High-res High-res R~100 Low-res R~100 .- . .
(R~4400@ 112 | (R~4400@ 112 pointings) — details available on
microns) microns) demand
[specify number | [specify size (x,y in [specify number | [specify size (x,y in
of pointings] arcmin) and number | of pointings arcmin) and number
of maps] of maps) PRIMAQer:

- Fill mapping details box

- Check which bands you are
PRIMAger Imager . .

Interested in
Mapping details Hyperspectral band Polarimeter band
(24-84 microns; R=8-10) (96, 126, 172, 235 microns; A
R=4) Be sure to use PRIMA ETC to guide

your estimates!
[specify size (x,y in arcmin) and [check if necessary to [check if necessary
number of maps] * your science case] to your science case] BOOk editorS W|” come baCk to yOU |f
If you selected Polarimeter Band, do you need polarimetry information? Yes/No anything iS unclear

*note that the minimum usable map size is 5'x5" for the hyperspectral band and 10°x10" for the polarimeter band
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GO Book Template Sections: Observing Plan Il

Approximate integration time, for each
iInstrument mode. Do not include Approximate Integration Time:
Overheads (SlEWS Cal | bl‘ation etc ) A sample of 50 transient sources in the far-IR, detected by future CMB experiments and selected

to be brighter than 10 mly (significantly above the confusion limit in most bands) in the far-IR will
lead to quite short individual integration times —5 minutes or less. To follow these sources for 10
epochs of observation then this project will require about 50 hours of observations.

Special capabilities needed (if
appllcable’ e'g': Non_SIdereal targets’ Monitoring over days to weeks timescales depending on the nature of the transient. Some
tl mi ng requ | rementS, non-i nterru pt| b|e, specific objects (e.g., dust embedded TDEs) may need monitoring over year time scales.
SpeCia| Calibrations Synergies with Other Facilities:

Synergy directly with CMB experiments that will provide event triggers, and with other
monitoring projects such as VRT-LSST.

Special Capabilities Needed:

Synergies with other facilities

Description of Observations:

Single source photometric observations in all PRIMAGER bands with 5-minute integration time.
Desc I pt | on Of Ob servat | ons Observations to be repeated on timescales determined to be appropriate for each specific source

. ; by other observatories that can characterize the timescale of variation.
Narrative of observational strategy

Clement et al., 2023
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What to expect after submission

* A managing editor will be assigned to
your submission

* Over the Summer, editors will check
consistency, observing details

* You will be contacted for clarifications
and to validate the edited dratft

* You will be contacted to validate the
formatted draft that will be included in
the compiled Volume

We are here to support contributors at any stage
of case development

Main contacts: Arielle Moullet (amoullet@nrao.edu),
Denis Burgarella (denis.burgarella@lam.fr)

A team of editors + PRIMA team is available for
general support

For Japan-based submissions, researchers who would like to have their document proof-read by a native English
speaker are welcome to send their draft to Elizabeth Tasker at JAXA. The deadline for this is May 16, 2025.


mailto:amoullet@nrao.edu
mailto:denis.burgarella@lam.fr
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O PR.MA

. 2

Become a PRIMA WG member to interact with others on
GO Book cases!

AGN Across Cosmic Time
Sylvain Veilleux (University of Maryland)

Cosmic Ecosystems
Rebecca Levy (Space Telescope Science Institute)

Galaxy Evolution from Cosmic Dawn to Cosmic
Noon

Irene Shivaei (Centro de Astrobiologia, Madrid)
Jed McKinney (University of Texas at Austin)

Mapping Magnetic Fields in the Local Universe

Enrique Lopez Rodriguez (University of South Carolina) Olivia Jones (Royal Observatory, Edinburgh)

Kate Pattle (University College London)

Milky Way Interstellar Medium and Star Formation
Frédériqgue Motte (IPAG, CNRS, Univ Grenoble Alpes)
Dylan Paré (Villanova University)

Yao-Lun Yang (Star and Planet Formation Laboratory,
RIKEN, Japan)

Protoplanetary Disks and Exoplanets
Andrea Banzatti (Texas State University)
Ke Zhang (University of Wisconsin)

Debris Disks
Meredith MacGregor (Johns Hopkins University)
Christine Chen (Space Telescope Science Institute)

Solar System and Planetary Science
Dariusz Lis (Jet Propulsion Laboratory)

Working group
sign-up

Stars and Stellar Evolution

Sundar Srinivasan (Institute of Radio Astronomy and
Astrophysics, National Autonomous University of
Mexico)

Time Domain and Transients
Mansi Kasliwal (California Institute of Technology)
Kishalay De (Columbia University)

We strongly encourage early career participation in WGS! .
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In PRIMA GO Science Book Volume 1: Large Surveys

PRIMA has high efficiency map modes
provided by both observatory scan and
the steering mirrors.

In 5,000 hours, an all-sky survey can
reach a depth comparable to Herschel
extragalactic deep fields or sensitivity
100x better than the Infrared
Astronomical Satellite (IRAS) all-sky
survey (Wright et al., 2023)

In 500 hours, a 200 square degree
area of the Small and Large
Magellanic Clouds can reach a
sensitivity that allows separation of
their dust emission from the Milky Way
foreground and the Cosmic Infrared
Background. (Galliano et al., 2023)

1000.00 £
100.00 =
10.00 =

1.00 =

5 o Depth [mJy]

0.10 |

0.01

- FIRESS

| (no confusiol

PRIMA Survey Capabilit IRASFSC O -
3000 hr optior%(s g Y o

Roman HLS

Herschel PEP Deep
(I

PRIMAger 65 ym, R=10

(binned to R=10) Nalve 65 pm conf limit

PHEREx 3.5pm
(matching vF )

1/100 sky

=
#" Using 35 pym priors

Akari FIS 90 -

Rubin main 3

SPHEREXS.5)n
(matching vF K

| |
10° 100 10°
Area [sq degrees]



©’ " The PRobe far-Infrared *
J Y Mission for Astrophysics T

In PRIMA GO Science Book Volume 1: Magnetic Fields

* In 400 hours, an extragalactic polarization survey (400 sq
degrees) to detect 10,000 galaxies at z<2 to verify coherent
large-scale B-field. Any local correlations in orientation?
(Bethermin et al., 2023)

* In 100 h, magnetic fields in giant molecular clouds can be
mapped in 6 local galaxies at <100 pc spatial resolution:
Information about collapse and regulation of star formation
(Lopez Rodriguez et al., 2023)

Lopez Rodriguez et al., 2023: Simulated optical
and FIR polarimetric observations of a face-on

view of a MW-like galaxy. High (top) and low
(bottom) magnetization at 50 pc resolution.

Simulated optical observations

R -
S
weg

» ,n‘.‘

-
-
. .

Simulatod PRIMA polarimetric observations
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In PRIMA GO Science Book Volume 1: Dust Mineralogy

Rest Wavelength (um)
6 7 8 9 10 2

* Dust formation at epoch of reionization: In1 h o T B | T
per target, obtain spectra of quasars at z>5 — epoch 10 [-2=6 Quasars (Simulated; T,,=1 hr -
of reionization — to constrain dust formation - e L
mechanisms: AGB stars, supernovae, ISM grains s °F | Mﬂh# -
growth (Egami et al., 2023) S sl o~ -

» Measure the crystalline silicate content on star x W E
forming galaxies at 1.5<z<4 (~1h/source) to T2 PG1004+130 (Astronomical Siicate) |
characterize the dust formation in mass-losing stars, o rols1esi0 Ovine) | 3
around cosmic noon (Kemper et al., 2023) u PRaiA10 Fyroana) -

25 —35e5 70 30 90100 65—

* In 10h, obtain a spectrum of dust in supernovae to Observed Waveiength (um)
evaluate mass and composition of dust created
(MgSiO3, FeO, SiOZ, FeS, A|203) and its Egami et aI.., 2023: Simulated PRIMA/FIRESS
contribution to ISM (Matsuura et al., 2023) low-resolution (R=130) spectra of quasars at

z=6 (Tint=21hr)
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In PRIMA GO Science Book Volume 1: Time Domain and
Transients

* In 600 hours, PRIMA can monitor 2,000 protostars
over the mission’s lifetime with a range of revisit
timescales, to obtain the first well-sampled,
systematic study of protostellar accretion
variability. The goal is to determine the frequency
and types of bursts that protostars undergo
(Battersby et al., 2023)

5 Space-based Mid IR Space-based Far IR Ground-based Sub-mm

Inferred f Actual Burst Amplitude

* |n 5 minutes, detect transient sources discovered . % S Iy
by CMB experiments, enabling efficient monitoring

of hundreds of sources over day to week timescales Horlenstt (um)
(Clements et al., 2023) From Fischer et al., 2023: Ratio of inferred to actual burst

amplitude for bursts in 86 Class 0 protostars. Far-IR is the only

: . : : wavelength sensitive to the amount of mass being accreted onto
* PRIMA is an agile telescope, with a rapid slew and protostar during an accretion event

settle time. We are currently exploring the feasibility
of responding to events within ~1 day (requires
appropriate scheduling, ground system support,
etc).
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More potential GO science with PRIMA ...

« ISM chemistry: FIRESS can perform fast
mapping of Milky Way ISM. Integration times to VFY(x10% W mig) VRV (x10% W mesr)
17 . : : : - .

27

detect the bright fine-structure transitions (ClIlI, Ol,
Olll, NII) are seconds, so several tens of square
degrees of the Galaxy could be envisioned.

« Can also use ISM spectra can assess the
presence of large (>1 ym) water ice grains, which
could be the missing reservoir for oxygen (Onaka

et al., 2023)
« ISM evolution: In 60 hours, map ~25 regions at ) S | .Y S

the interface of AGB/PNEs circumstellar shells Wavelength (rr) Wavelength (prm)

and ISM, to explore mechanisms for ISM seeding

through stellar winds (Ueta et al., 2023) Onaka et al, 2023 : (Left) Expected FIR emission with (red)
. Circumgalactic medium: In 75 hours. detect the and without (black) crystalline water ice grains of 5 um;

. . . e (Right) Expected FIR emission with and without
CGM in emission through fine-structure lines to amorphous water ice grains of 2 ym

constrain cooling rate (Tarantino et al., 2023)
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Possibilities for PRIMA G
Science: Pl Surveys

More details to be posted on PRIMA website
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Pl Theme 1: Origin of Planetary Atmospheres

What is the elemental composition and water content/distribution of planet forming disks?

Far-IR range includes fundamental HD (112 um), hundreds of water lines and features (ice/gas)

Pl survey with full spectra of 200 disks:
 Elemental abundances

* H, masses
War ate

« Water vapor content Water

N W A

Pl survey can be used by to measure the
total ice—rock mass ratio; uncover the
primary molecular carrier of nitrogen
(Bergner et al., 2023); and more

=
-2
S
=
7]
-
QD
(-
b4
=
L

30 100 300
Wavelength (um)
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&2 Pl Theme 2: Evolution of Galactic Ecosystems

How do supermassive black holes and their host galaxies coevolve?
Mid-infrared spectra provide crucial diagnostics

of:
« Dblack hole accretion rate (BHAR) — [O1V] . 1 :
« star formation rate (SFR) —[Nell] Gl Potential >

[ Log(L/Lg) < 12 J
12< Log(L/Lg) < 13 |

Blind photometric survey will measure redshifts, Log(L/Lg) > 13

black hole accretion rates and star formation
rates. >60,000 galaxies at z 0.5-2.5; spectra on
160 targets; Spectral outflow survey on 50
galaxies

7]
QD
>
S
C
O
(-
o
_
L
L
-
-
=

Pl survey can be used to derive relation between
SFR tracers at high redshift (z>6); population
studies below confusion limit (Clements et al.,
2023) ; fraction of obscured AGNs; and more
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Pl Theme 3: Buildup of dust and metals

i Wavelengt
How do interstellar dust and metals form and 10 30 1oog 300

build up in galaxies over cosmic time? S JwsT_ PRIMA  [ALMA

Mid-infrared spectra provide crucial diagnostics of:
« dust properties (polarized emission)
« metallicity (FIR fine structure lines and PAHS)

PRIMA will observe 100 z=2 galaxies to measure:
Gas phase abundances of O and N via [Olll], [NIII]
gPAH from rest-frame 11.3 and 12.7 um bands

o ] Polarized
Metallicity survey on ~100 galaxies Emission
Polarimetry survey in 30 nearby galaxies

Pl surveys can be used to study dust properties in z>2.25
galaxies through PAH bands; probe the rise of dust and Polycyclic
metals in the early universe out to z < 6 (Donnelly et al. Aromatic Black Hole Accretion Rate [0
2023); and more | Star Formation Rate [Ne Il

Metallicity [O 1117 [N 1]
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Conclusions

PRIMA’s Phase A selection was possible thanks to strong community support: Thank You!

To develop a concept that is most responsive to community needs, PRIMA team continues
to welcome community engagement during Phase A

Phase A is well underway — Concept Study Report (CSR) is due December 18, 2025

Ways to connect:

« Community events: Pasadena (May 2025), AAS (June 2025), EAS (June 2025). Other IR
meetings

* PRIMA newsletter

« P-CAST

* PRIMA working groups

 PRIMA GO Science Book Vol. 2 contributions

Anticipated that NASA will announce the final probe selection in Summer 2026.
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Additional slides
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Become a working group member

During proposal development, topical working groups (WGS)
provided input to PRIMA science

- For Phase A, we now invite the community (any career
stage!) to sign up to WGs, meetings resume February

- Opportunity to work closely with the PRIMA team to
determine PRIMA's impact to your science

- WG members can contribute by defining precursor
studies: simulations and observations laying the
groundwork for PRIMA science. Working group sign-up

We strongly encourage early career participation in WGs!

24
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In PRIMA GO Science Book Volume 1: Magnetic Fields

* In 1000 hours, a 160 sq degree area can be
Pattle et al., 2023: The Taurus Molecular Cloud by Planck

map_ped_ to survey the magnetlc fle_ld (Planck Collaboration 2015), and column density structure on
distribution of all star-forming regions ~10 arcsecond scales at the resolution of PRIMA (right;
within 0.5 kpc, allowing to connect the all- ESA/Herschel/NASA/JPL-Caltech; R. Hurt).

sky Planck maps to the structure within
iIndividual star-forming filaments and cores.
(Pattle et al. 2023).

* In 5 h, magnetic fields can be mapped in a
sample of evolved stars environments
(Planetary nebulae, Symbiotic Stars, WR, SN
remnants), providing unigue information on the
Interaction between magnetic fields and stellar
winds (Sabin et al., 2023)
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In PRIMA GO Science Book
Volume 1: Transients ok @ves3on s I # P
[ S oz85 I &
« In 20 minutes, the first far-infrared dust 5 i G287 '|_' 2§ 1
. . . " = i “'3 ﬁ ?.%
reverberation mapping study by monl_tor!ng one . | F o . | ‘5 14
AGN torus at over the 5-year long mission: = S |
relation between SMBH accretion rate and disk 107t
clumpiness (Gorjian et al., 2023) ' o O Remote Sensing
5 a @ > Insitumeasurements
. . . 5 58
* In 5 minutes, detect transient sources 4) Z, 3§
. . i : Protosofar nebula <1
discovered by CMB experiments, enabling ¢
efficient monitoring of hundreds of sources over 1S
day to week timescales (Clements etal, 2023) Lis et al., 2023: D/H ratio in water in the Solar
System (from the Origins Mission Concept Study
* In 1,200 hours, measure the D/H isotopic ratio in Report after Altwegg et al. 2015). The blue disk

marks the first ALMA measurement in the V883

water in ~30 Solar system comets to determine Ori disk (Tobin et al. 2023).

how, when, and in what quantity comets
contributed to the Earth’s water content (Lis et al.,
2023)
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PRMA

Exposure Time Calculator

https://prima.ipac.caltech.edu/page/etc-calc
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ETC Walkthrough

Choose your instrument

If FIRESS...

Choose your mode

Low-res point source - Specify line flux
Low-res mapping-> specify wavelength, survey area, survey depth
High-res point source ->specify wavelength, continuum flux density, line flux

If PRIMAger...

Choose your mode (Hyperspectral or Polarimetric)

For either mode, provide
Survey Area
Survey Depth



‘9‘ PR' MH The PRobe far-Infrared
U

Mission for Astrophysics

PR - s

Step 1: S
Choose your

Instrument Instrument
FIRESS

PRIMAger

FIRESS

L}
PRIMA . B S S e S eSS PRIMA .

PRIMAGER

MEAS  SOIMCE  SONNCE TEAM  ISTIRASINTS  IVENTY  MULES  PRESEAUANONS  DOWS AR

PRIMA Exposure Time Calculatos PRIMA Exposure Time Calculator

. o the 7% reve v 1C cadorhates SV ofber ' >

el ruserd PSS offary Sl band (4 ron) W SIoacopy In o witings for theve dfewnt chaerving sodes. The FTC it il rumere PRIMAGer cfrt umatawous #1310 Mrypergact sl mmage muppang bom 04 84 o and & Bend polar ety mageg & 90

O s T reeded 13 (onplnte 0ne witing Swice e time & swnded 0 swasw the \pnctrem acron the el sounlengrh g ® i 261 myon (wad 40-end of bancpuve). The hpengectral mode i imphemented oung 4 heearly wariabile e The

© rna o comohution modm offery R+80-150 wpectond opy suing ether 3 joiet xoure op oF & 540w pattom ovr 41 awd The O e Sypergecteal mug ad poerewtry g b abend et swounly. St of 3 @ mend wotion of the shy. Whes mugpieg &
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Step 2 (F I RESS) FIRESS Observing Mode
C h Oose yo u r M O d e O Low-resolution point source

@ Low-resolution map

@y igh-resolution point source

L]
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PRIMA Exposure Time Calculator

PRIMA offers two atile ce instruments: Th

m d to reach a given kne AuyfContinuum flux density, or s

Instrument FIRESS offers full-band (24-235 micron) spectroscopy In two settings for theee different observing modes. The ETC returms the
time needed 10 complete one setting: Twice the time is needed 1o maasure the spectrum across the full wavelength range. The
low-resolution modes offers R~80-130 spectroscopy using either a point-source chop o a scan-map patterm over an area. The
high-resolution mode is only offered for point sources and returns a R~2,000-20,000 spectrum, depending on wavelength

O frsss
® savages

FIRESS Observing Mode

O Low-resolution point source
@ Low reohition map

@ sigh nesclution pont wousce

Minimum Detectable Line Flux (5 0)

wm?

| Se-13

Integration time is less than 5 minutes
Use 5 minute minimum to account for pointing and calibration overheads
You may want to consiler using high-resolution mode

q: dxlav(
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Ste P 2 (F IR ESS) i FIRESS Observing Mode

C h Oose yo u r M Ode O Low-resolution point source L O W- Res O I U tl O n

@ Low-resolution map PO i n t SO u rC e M O d e

@y igh-resolution point source

L}
PR.“H NEWS  SCOENCE  SOENCE TEAM  INSTRUMENTS  EVENTS  PAPERS  PRESENTANONS  DOWNLOADS : ;te 3.
p [ ]

PRIMA Exposure Time Calculator

- -
satile scence Instruments: The F nfrared ¢ noed Survey S rometer (FIRESS), \ Imager (PRIMAger). The PRIMA ETC calaulates the
od to reach a given kne Aux, continue x density, or surve for the science observing JLYE rOVI ‘ I I I ‘ u X

Instrument FIRESS offers full-band (24-235 micron) spectroscopy In two settings for theee different observing modes. The ETC returms the
O fREss time needed to complete one setting: Twice the time is needed to maasure the spectrum across the full wavelength range. The
low-resolution modes offers R~80-130 spectroscopy using either a point-source chop or 2 scan-map pattern over an area. The
high-resolution mode is only offered for point sources and returns a R~2,000-20,000 spectrum, depending on wavelength

® savages

Minimum Detectable Line Flux (5 o)

FIRESS Observing Mode

O Low-resolution point source

@ Low resohtion map _2
@ sigh nesclution pont wousce 58_18 W m

Minimum Detectable Line Flux (5 0)

wm?

| Se-13

Integration time is less than 5 minutes
Use 5 minute minimum 1o account for pointing and calibration overheads.
You may want to consiler using high-resolution mode

q vl o
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Step 2 (F IR ESS) ) FIRESS Observing Mode

O Low-resolution point source L O W - R eS O I u tl O n
C h Oose yo u r M Ode ® Low-resolution map PO i n t SO u rC e M O d e

@y igh-resolution point source

Press calculate to generate

. . Watch for warnings
exposure time estimate

Minimum Detectable Line Flux (5 o) Minimum Detectable Line Flux (5 o)

W m? W m2

Calculate Calculate

Integration time is 3.61 hours. Integration time is less than 5 minutes.
Use 5 minute minimum to account for pointing and calibration overheads.
You may want to consider using high-resolution mode.
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Step 2 (FIRESS) FIRESS Observing Mode

Choose your Mode [IbSEE Low-Resolution
O Low-resolution map M ap p I n g M O d e

o High-resolution point source

L]
PR'MH o NEWS  SOENCE  SCOENCE TEAM  INSTRUMENTS  EVENTS APERS  PRESENTATIONS  DOWNLOADS

frared Enhanced Supy ! pter (FIRESS), and the PRIMA | PRIMAger). The PRIMA ETC calculates the

UX GenNSIty i survey the science observing modes ¢

Instrument FIRESS ~7rs full-band (26-235 micron) spectroscopy In two settings for theee different observing modes. The ETC returns the

O FRess =2 noeded to complete one setting: Twice the time Is needed to measure the spectrum across the full wanvelength range. The

® low-resolution modes offers R~80-130 spectroscopy using either a point-source chop or a scan-map pattern over an area. The
- high-resolution mode s only offerad for point sources and returns a R~2,000-20,000 spectrum, depending on wavelength

FIRESS Observing Mode

@ Low (maktin post soate
O Low-rmckenn map
@ siigh sesolubion point source

Wavedength (24-235 pen) Survey area Survey Depth (50)

- [

Mapping time is 18.00 hours

C,‘. Ao
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Step 2 (FIRESS) FIRESS Observing Mode

Choose your Mode [IbSEE Low-Resolution
O Low-resolution map M ap p I n g M O d e

o High-resolution point source

)
PR'“H » NEWS SOENCE  SCIENCETEAM  INSTRUMENTS EVENTS PAPERS PRESENTATIONS DOWNLOADS St 3_ P 'd
ep 3: Provide

ulator

nts: The Far-infrared Enhanced S ote RE and MA Imager (PRIMAger). The PRIMA ETC calculates the

 flux, continuum flux density, o
FIRESS offers full-band (26-235 micron) spectroscopy In two settings for theee different observing modes. The ETC returns the . Wave I e n t h
O fRess time noeded to complete one setting: Twice the time Is needed to measure the spectrum across the full wavelength range. The
low-resolution modes offers R~80-130 spectroscopy using either a point-source chop or a scan-map pattern over an area. The
high-resolution mode s only offerad for point sources and returns a R~2,000-20,000 spectrum, depending on wavelength S r Q r
@ on bt point souece
s e Survey Dept

@ siigh sesolubion point source

@ canage

FIRESS Observing Mode

Wavelength (24-235 pn) Survey area Survey Depth (50)

- [

Mapping time is 18.00 hours m I."TI

Wavelength (24-235 pum) Continuum Flux Density Minimum Detectable Line Flux (5 o)

Jy W m?
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Ste p 2 (F I R ESS) FIRESS Observing Mode

C h Oose O u r M Ode ® Low-resolution point source H I g- h - Res O I u tl O n
y ® Low-resolution map PO I nt SO urce M 0 d e

O High-resolution point source

L)
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Step 3: Provide

PRIMA Exposure Time Calculator

PRIM atie Spectrometer (FIRES ager (PRIMAger). The PRIMA ETC calautates the

Instrument FIRESS offers full-band (26-235 micron) spectroscopy in two settings for theee different observing modes. The ETC returns the
O nmiss time needed to complete one setting: Twice the time is neoded to measure the spectrum across the full wavelength range. The ‘ ave e n g
® low-resolution modes offers R~80-130 spectroscopy using either a point-source chop of a scan-map patteen over an area. The
3 high-resclution mode &5 only offered for point sources and returns a R~2,000-20,000 spectrum, depending on wavelength C t . F I D . t
@ Lcwreoiuton pont source n
g Line Flux

(o} Hgh-resolution point source

FIRESS Observing Mode

Wavelength (24-235 pm) Continuum Flux Density Minimum Detectable Line Flux (5 0)

—_— — - Wavelength (24-235 pm) Continuum Flux Density Minimum Detectable Line Flux (5 o)

Y B, S\

Integration time is less than the minimum full-scan time, estimated to be 6 minutes (0.1) hours. Please use this In you

Note: High-Resolution mapping is possible,
but is not currently supported by the ETC

Qrddann
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Step 2 (PRIMAQger):
Choose your Mode

Hyperspectral Map

PRIMAger obtains simultaneous imaging in a

hyperspectral channel and 4 polarimetric bands.

Hyperspectral Map
O 24 to 84 ym

pm

Polarimetric Image
® 9 pm (band 1)
® 126 ym (band 2)
@ 172 um (band 3)
@ 235 ym (band 4)

Note: All bands will be observed simultaneously, but a
representative wavelength is needed to determine
exposure time for your science goal

L}
PH.“H g NEWS  SCOENCE  SOENCE TEAM

PRIMA Exposure Time Calculator

PRIMA offers two versatile science Instruments: The Far-inf

INSTRUMENTS  EVENTS  PAPERS  PRESENTAIONS  DOWNLOADS

meter (FIRESS), and the PRIMA Imager (PRIMAger). The PRIMA

X o
exposure time requirec y, o survey depth for the science observing modes of PRIMA

1 to reach a given kne Flux, ¢

Instrument PRIMAGer offers simultanecus R~10 hyperspectral image mapping from 24-84 micron and 4-band polarimetric Imaging at 80

261 micron (end-to-end of bandpasses). The hyperspectral mode is implemented using a linearly variable filter, The

O resirger hyperspectzal map and polarimetric image is obtained simuitaneously, but of a different section of the sky, When mapping a
. sufficiently large area on the sky the full wavelength range will be covered concurrently

® fsss

PRIMAger obtains simultaneous imaging in a
hyperspectral channel and & polarimetric bands

Hyperspectral Map Survey Depth {5 0) In V¥,
O2stosspm

[ ieiwma v]
T
Polanimetric Image
@ 92 ym fband 1)
@ 126 pm (haed 2)
@ 172 pon (band 3
® 235 pes (band 4)

The time required for the specified survey is 215.1 hours
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Step 2 (PRIMAger): Note: All bands will be observed simultaneously, but a

Choose your Mode representative wavelength is needed to determine
exposure time for your science goal

Polarimetric Image

]
PRIMH NEWS SGENCE  SOENCETEAM  INSTRUMENTS  EVENTS PAPERS  PRESENTATIIONS  DOWNLOADS

PRIMA Exposure Time Calculator

PRIMA offers two versatile solence Instruments: The Far-Infrared Enhanced Survey Sg

exposure time required to reach a given line flu

PRIMAger obtains simultaneous imaging in a
hyperspectral channel and 4 polarimetric bands.

rectrometer (FIRESS), and the PRIMA kmager (PRIMAger). The PRIMA ETC calculat

ates the
x, continuum flux density, or survey depth for the scence observing modes of PRIMA

Instrument PRIMAger offers simuitaneous R~10 hyperspectral image mapping from 24-88 micron and 4-band polarimetric Imaging at 80
H }.'pe rs pect ral Map @ fness 261 micron (end-to-end of bandpasses). The hyperspectral mode is implemented using a inearly variable filter. The

o hyperspectral map and polarimetric image s obtained simultaneously, but of a dfferent section of the sky. When mapping a
PRIMAger - . Ogpea
. sufficiently large area on the sky the full wavelength range will be covered concurrently.

24 to 84 um

PRIMAger obtains simultaneous imaging in a
hyperspectral channel and 4 polarimetric bands.

Hyperspectral Map Survey area Survey Depth (5 0) In v,
® 24 t084

Polarimetric Image

olarimetric image
®q pm (band 1) p;.m,..,x,m,,;.h

@ 126 pen {band 2)
® 126 um (band 2) S
@ 235 pe (hand 8)
© 172 um (band 3)
® 235 um (band 4)

The time required for the specified survey is 6.2 hours
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Step 2 (PRIMAger): Note: All bands will be observed simultaneously, but a

Choose your Mode representative wavelength is needed to determine
exposure time for your science goal

Step 3: For either mode, - — —
p rOV I d e PIRIMA Exposure Time Calculator

PRIN ) Ve e st ents: The Far-Infrared Enhanced Surve meter (FIRESS) PRIMAger). The PRIMA ETC calculates the

Instrument PRIMAger offers simuitaneous R~10 hyperspectral image mapping from 24-88 micron and 4-band polarimetric Imaging at 80
. S I I rV e A re a ® ansss 261 micron (end-to-end of bandpasses). The hyperspectral mode is implemented using a inearly variable filter. The
hyperspectral map and polarimetric image s obtained simultaneously, but of a dfferent section of the sky. When mapping a

O st
e sufficiently large area on the sky the full wavelength range will be covered concurrently.

e Survey Depth e s

hyperspectral channel and 4 polarimetric bands.

Hyperspectral Map Survey area Survey Depth (5 0) In v,

.2‘ to B4 g
‘ — PYTIIY [__ieifwea vl

Survey area Survey Depth (5 @) in vF,

| 64] sq. aremin. v [ 1e-17 Wm-2 |

Polarimetric image
@ 52 s (band 1)
Qv __4
© 172 pm (band
@ 235 pm (band &)

The time required for the specified survey is 6.2 hours
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For suspected bugs, please contact John Arballo
john.k.arballo@]|pl.nasa.gov

For other questions or comments, please contact Margaret Meixner
margaret.meixner@jpl.nasa.gov
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