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HWO & Pollux science

Three Pollux science WGs:

● Stars

● (Exo)planets

● Cosmic ecosystems

→ matching HWO science 

Pollux aligns with NASA

(2020 Astro Decadal), ESA

(Voyage 2050), and AstroNet

(UV specpol.) priorities



Pollux COSMIC ECOSYSTEMS science WG

1. Interstellar, Circumgalactic and Intergalactic Media

● Polarization by diffusion and absorption in gas and dust

● Magnetic fields and structuring of the medium

● Interactions between galaxies and their environment

● Dust chemistry

2. Quiescent, active and interacting galaxies

● Dynamics of galactic disks and halos

● Physics of accretion and general relativity

● Feedback from AGN (jets, winds) and starbursts

● Interaction between galaxies and impact on their evolution

3. Local and cosmological probes (e.g. first stars, high-Z 

galaxies, pulsars/magnetars, SNe, GRBs)

● Traces of reionization and first objects

● Polarization of fossil radiation and distant galaxies

● Constraints on dark matter and dark energy

● Cosmic gravitational lensing

→ Monday’s talk by C. Gry

& S. Martocchia

WG led by Frédéric Marin (France)

ESA/ATG 

medialab



Pollux STARS science WG
Roman-Duval+2025

1. What impact do magnetic fields have on the formation of stars 

and of their planets?

● Link magnetic fields and accretion/ejection flows in protostars to 

test the magnetospheric accretion scenario

2. New frontiers in the study of magnetic massive stars 

● Determine the origin of magnetism in massive stars by testing

several scenarios (fossil, binary,...)

● Determine the mutual roles these stars and their magnetic fields

play into each other's evolution

● Explore magnetism in massive stars in environments with

different metallicities

3. Stellar spectroscopy in the Local Group and beyond

● Provide comprehensive observational constraints on the  

evolution of very metal-poor massive stars

● Detailed chemistry and metallicity distributions for first and 

second generation stars

● Study Cepheids in the Local Group and beyond (calibrate the 

period-luminosity-metallicity relations in various galaxies) 

WG led by Ana Ines Gomez de Castro (Spain)



Pollux (EXO)PLANETS science WG
1. Solar system science

● Impact of energetic particle precipitation (aurorae) on the 

atmospheres of giant solar system planets

● Charge exchange in comets

2. Exoplanet atmospheric characterisation and escape

● Detection of atomic and molecular species (from UV to NIR)

● Impact of photochemistry on upper and lower atmospheres

● No tellurics, retain continuum information, and molecules in NUV

● From habitable-zone rocky planets to close-in giant planets

3. Star-planet interactions

● Star-planet magnetic connection, exoplanetary magnetic fields

● Tidal interactions, space weather,...

4. Rocky planet composition

● Sputtered surface material from close-in rocky planets

● Characterisation of metals in the atmospheres of DZ white dwarfs

WG led by Luca Fossati (Austria)
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HWO Pollux Science: Call to the community at large

● Call to submit Pollux science cases
○ To identify the science and the instrument requirements, 

○ To refine the instrument baseline design,

○ To compile the general Pollux science case in anticipation of the 

submission of the Pollux proposal to the relevant space agencies 

(NASA and ESA).

● A google form: https://forms.gle/uvRg8Md2wwxDCwf26

● The form is to be completed no later than November 1st.

● This call is open to any scientist, regardless of their 

nationality.

● Smaller science cases are as much encouraged than 

larger ones!

https://forms.gle/uvRg8Md2wwxDCwf26


Pollux high-resolution spectrograph and spectropolarimeter

Five FUV to NIR echelle spectrographs, each equipped with a dedicated polarimeter

Circular + linear polarisation (Stokes I,Q,U,V)

Observing modes:

● Point source simultaneous spectroscopy: FMUV to NIR (101-1888 nm)

● Point source spectropolarimetry: FUV (100-123 nm) and FMUV to NIR (120.5-1888 nm)

● Slit spectroscopy (FMUV and NUV)

→ design still evolving!

simultaneous



Pollux current baseline instrumental layout



Optical layout & volume

FUV channel 

NUV channel

FMUV channel

OPT-NIR fiber

injection module

from E. Muslimov 2025



Spectrograph key design parameters
FUV FMUV NUV

Min wavelength, nm 100

100.6 (spectral)
121.78 (spectropol) 234.17

Max wavelength, nm 123 236 472

Av. sampling, pix 2.18-2.72 3.58 3.56

Detector format

8192 x 1024 

x10microns

2 tiles x 8192 x 6144 

x10microns

2 tiles x 8192 x 6144 

x10microns

Camera focal length, 

mm 1467 1462 1457

Collim. focal length, 

mm 594.5 615 1298

Beam diam.,mm 29.7 30.8 64.9

Echelle frequency , 

1/mm 338.2 279 119.8

Blazing angle, ° 42.53 53.85 59.6

Orders 33-40 25-57 31-61

Order length

-full, nm
-free, nm

3.03-3.67
2.50-3.67

4.06-9.26

1.78-9.26

7.6-15.0

3.9-15.0

R >100 063 >79 700 >104 600

from E. Muslimov 2025



Studying FMUV end-to end branch transmission:

spectroscopy & polarimetric components
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Technological developments for Pollux

● NUV/MUV polarimeters (France): well advanced but full space qualification still needed

● FUV (100-123 nm) polarimeter (France, Spain): with mirrors only, low TRL

→ see talk by C. Neiner

● Dichroics (France, REOSC in 2018): large waveband, high efficiency needed

● UV gratings (US and France LUVOIR studies and now starting with Horiba and LAM): 

high efficiency, low scatter and low polarization needed

→ see talk by F. Grisé

● UV detectors (UK): efficiency, cooling requirements

→ see talk by J. Skottfelt

● UV Fabry-Perot comb for calibration (Belgium, Czech Rep, Germany, Austria). Is this a 

possible scenario? Concept discussion in progress. 



Pollux development: Architecture and Technologies

Optical architecture focus group:

● L. Fossati, E. Muslimov, J.-M. Reess, K. 

Dohlen, ++, D. Le Mignant

Mechanical and thermal architecture focus 

group:

● J.-L. Gimenez, A. Bonnefoi, N. Nguyen-

Tuong, F. Chapron

A Pollux SNR calculator is being tested

● Looking for a release soon (TBC)

New focus group on performance budget 

(volume, mass, cooling, transmission, etc.) will 

be started in November.

● Also awaiting a Pollux system engineer

“System Engineering” group

● Larger group including specialists for detectors, 

polarimetry, coatings, calibrations, gratings

● Meeting on a monthly basis reporting on 

possible implementation solution or 

development 

● Reporting on local, national development 

opportunities

● Looking into questions/issues as arising

Pollux maturation pathway to be discussed and 

developed in 2026



Currently projected European consortium

National 

contributions 

subject to formal

approval of the 

respective agencies



1. ESA funded through call for European contributions to HWO (ESA call 

expected in 2026/2027)

2. or funded by group of European national agencies (CNES, DLR, ASI,…) 

under CNES leadership

3. or a combination of both

We are open to discuss possible contributions of US individuals (in US institutions) 

through HWO instrument studies funding (K. France’s talk on Monday)

Pollux funding schemes

To get in touch with the Pollux Project Office: pollux.po@lam.fr

If you are interested in getting involved

mailto:pollux.po@lam.fr
https://forms.gle/ouWz7oJ9wmYQpHUg8


Joining Pollux consortium 

or any science working group

Pollux science case form

(by Nov. 1st 2025)

Thank you !

https://forms.gle/ouWz7oJ9wmYQpHUg8

