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Winds are a key ingredient 
of accretion

1) Can we model them?
2) Do models predict 

such high mass 
outflow rates?
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Wind spectral signatures in the OIR
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V404 Cyg, Muñoz-Darias et al. 2016

GX 339-4, Ambrifi et al. 2025
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Wind spectral signatures in the OIR

V404 Cyg, Muñoz-Darias et al. 2016

GX 339-4, Ambrifi et al. 2025

He I-5876 Å

P-Cygni profiles
Asymmetric red-skewed lines
Flat-top profiles
Broad line wings
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Simulating OIR wind signatures 
                                with 
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Parametric approach Ionisation cycles

Radiative 
transfer

Ionisation and 
recombin. rate

Ionisation 
balance

Spectrum synthesis

Shlosman & Vitello, 1993
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Simulating OIR wind signatures 
                                with 
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Adapted from Ponti et al. 2012

Geometry: equatorial

Adapted from Panizo-Espinar et al. 2022

Adapted from Panizo-Espinar et al. 2022

Typical velocities

Irradiating spectrum: MAXI J1820+070
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MCRT
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Simulating OIR wind signatures 
                                with 
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Results: P-Cygni profiles at high inclination
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i = 65o

i = 60o
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Optical results: need of extreme conditions

Mass outflow rate

C
lu
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pi

ng density
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— He I-5876
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NIR results: need of extreme conditions

Mass outflow rate

C
lu
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pi

ng density
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Implications 

● High Ṁwind are needed to reproduce OIR wind 
signatures. Winds extract a significant 
amount of mass and angular momentum

● Low 𝝃 reached in models reproducing wind 
features. Clumping is needed.

● Wind driving: combination of mechanisms?
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Implications

● Weaker wind signatures can be reproduced 
at lower Ṁ and i → such features should be 
considered in observational studies
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Take home messages

● OIR wind signatures can be reproduced, but extreme conditions 
(Ṁ≳10%MEdd and/or fv≲10%) are needed

● High Ṁwind indicates that winds can play a role in the accretion process

● Their clumpy structure
has implications for 
the wind launching 
mechanism
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