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WHAT 
CAN I DO 
ABOUT 
THIS ?

Hot stars
Compact Objects

Interstellar 
medium

Far UltraViolet is an essential observational window

Need to be FAST 
(<2032), hence 

CHEAP 



MUSTI: a (mini)FAST mission concept to enable FUV spectroscopy
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A commercial LEO platform + Payload Heritage (e.g. CubeSpec)

M2

M1

Fine Steering 
Mirror
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A commercial LEO platform
- Payload bay ~50x50x50cm
e.g, VSP-150 from Belgian Aerospacelab
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A commercial LEO platform
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A commercial LEO platform
- Payload bay ~50x50x50cm
e.g, VT150 from Belgian Aerospacelab

A compact FUV spectrograph
l ~ 120-210nm
R=l/dl~20000  

CMOS FUV-
optimized detector
e.g Capella CIS120
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A commercial LEO platform
- Payload bay ~50x50x50cm
e.g, VT150 from Belgian Aerospacelab

A compact FUV spectrograph
l ~ 120-210nm
R=l/dl~20000  

CMOS FUV-
optimized detector
e.g. Capella CIS120

HPPS: High-precision 
Pointing System(<2”)
(CubeSpec heritage) 



Time-domain FUV spectroscopy
of Massive Stars
Needed to solve uncertainties of massive stars 
that plague gravitational wave predictions
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Cosmic 
Engines

11

Intermediate 
&
WHY
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Every single of the first 10 000 gravitational wave detections 
will involve end-of-life products of massive stars 

WHY

Brokengaarden+ 2024



Far UV diagnostics
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Stellar Interior, Winds and Binary Physics all affect 
astrophysical interpretation of the GW distributions

Key diagnostics in HiRes 
far-ultraviolet spectra 



Far UV diagnostics
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Teff Effective temperature
XC XO XB Abundance of Carbon, Oxygen and Boron 
V∞ Terminal wind speed
Ṁ              Mass loss rate and 
Clumping Wind structure
FeIV FeV   Iron abundance
i.s.              Interstellar medium 

Stellar evolution

Stellar winds

Direct Metallicity Indicator

Line of sight diagnotiscs

HD 46223 – O4V – 1.7 kpc 

Stellar Interior, Winds and Binary Physics all affect 
astrophysical interpretation of the GW distributions

Key diagnostics in HiRes 
far-ultraviolet spectra 
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SC1: Stellar interiors

C, O, B Surface Abundances not measurable in the visible

C, O, B are key elements produced by nuclear reactions deep in the interior and 
brought to the surface by various mixing processes

Internal mixing processes define the main sequence lifetime 

Textbook view of core overshooting

PENETRATIVE CONVECTION 

Anders & Pedersen 2023

Meynet & Meyder2022



16

Delbroek+2025

CIV 155nm OIII 559nm Halpha 656nm

SC2: Dynamics of massive 
star atmospheres & winds.

First 3D simulations of unified photosphere & wind
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Dflux ~ 10%
Dt ~ 1 day

CIV 154nm

Dflux ~ 20%
Dt ~ 1 week

Delbroek+2025

Time-dependent, 3D radiative hydrodynamic 

simulations of unified surface & wind properties 

of O-type stars atmospheres
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SC3: Hidden products of binary evolution

Calibrating the outcome of mass transfer 
and binary evolution by 
characterizing the most intriguing type of 
binary interaction products. 

Stripped stars :

- Masses (through precise FUV based RVs)
- Teff and surface abundance
- Stellar winds

v/v∞

3D Small scales variability
(clumping, sub-surface convection)

Dflux ~ 10%
Dt ~ 1 day



Exploitation baseline
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• 200 massive stars 
(timeseries mixing & wind dynamics)

• 30 stripped stars (RVs masses)

• 5-100 epochs
• 20% community science

Design
Launch 

Operations

Science 
goals

Business 
plan

< 30Meur !
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MUSTI key facts
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A Low cost solution to mitigate FarUV HiRes 
blind spot in the 2030’s-40’s

 Sensitive enough for most Galactic science 
cases

 Capabilities similar to one of the most 
demanded HST FUV modes

 Focus on solving problems for GW 
progenitors but primarily an observatory 
 open to diverse science cases

Thanks to Ray Goossens

MUSTI
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150 nm
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VSP-150: 
example 
platform

24Aerospacelab.com
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SC2: Dynamics of massive star 
atmospheres.

Delbroek+2025

3D simulations

CIV 154nm

Local variations

Global variations
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SC2: Dynamics of massive star winds.

High-cadence spectroscopy to unlock time-domain wind physics

v/v∞ v/v∞

3D Large scales variability 3D Small scales variability

F. Driessen
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SC2: Dynamics of massive star winds.

High-cadence spectroscopy to unlock time-domain wind physics

v/v∞ v/v∞

3D Large scales variability
(e.g., rotation, magnetic field)

3D Small scales variability
(clumping, sub-surface convection)

Dflux ~ 20%
Dt ~ 1 week

Dflux ~ 10%
Dt ~ 1 day

CIV 154nm
CIV 154nm

F. Driessen
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