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V4641 microquasar
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Regular visual observations of the X-Ray binary 
made by R. Stubbings near Melbourne, Australia

Historical light-curve of V4641 Sgr in B-band restored from photographic plates 
in Sternberg Astronomical Institute (Moscow, Russia) and Sonneberg 
Observatory (Sonneberg, Germany) [Barsukova et al., 2014]
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Black 
hole𝟔. 𝟒 𝐌⊙

Companion star: 𝟐. 𝟗 𝐌⊙
B9 III (10 250 K)
The most massive and bluest among LMXB

𝑎 = 17.5	𝑅⊙

𝑅 =
5.3
	𝑅⊙

Period: 2.8 days
V"#$~100 𝑘𝑚 𝑠%& 

No X-Ray eclipses observed

With [MacDonald data] θ < 72.4 ∘

Accretion disc
𝑻~𝟓𝟎𝟎𝟎 𝑲,
~15% light 
contribution

𝟕𝟐° ±
𝟒°

𝜶𝒋𝒆𝒕 < 𝟏𝟓∘
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Gamma-ray emission
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HAWC Galactic plane survey
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LHAASO meeting Oct 2023: first LHAASO observation of V4641
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LHAASOcollaboration arXiv:2410.08988
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Multiwavelength observations of the binary (in radio, optical, X-rays)
and of the surrounding nebula (in gamma-rays) from 1999 to the present day
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Leptonic models



Leptonic model: spectrum
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Photon flux from an UHE electron distribution

Continuous ejection
Г = 1.7 T = 2’900 yr
Ecut = 10 PeV
LHE = 5·1035 erg/s
Etot = 4·1046 erg

Single flare
Г = 1.9
T = 610 yr
Etot = 1047 erg

M.Kleimenov, A.Neronov, F.Oikonomou and D.S., in preparation 



Leptonic model: morphology



Leptonic model: morphology



Hadronic models



Hadronic models:  gas model



Hadronic models: target gas



Hadronic models: spectrum



Lepto-hadronic models



Leptohadronic models



Leptohadronic models



D.Semikoz, Leptonic, hadronic and leptohadronic models of V4641, LHAASO 

Neutrinos from
V4641 sgr
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Neutrinos from V4146,
 hadronic model

A.Neronov, F.Oikonomou and D.S., arXiv:2410.17608
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Neutrinos from V4146

M.Kleimenov, A.Neronov, F.Oikonomou and D.S., arXiv:2512.13578
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Summary
n Gamma-ray emission from V4641 extend to 100 pc 

from source at high energy on south and around  60 
pc both sides at low energies.

n Leptonic models explain low energies, but difficult  to 
explain north/south asymmetry at high energy

n Hadronic emission explains asymmetry, but contradict 
to X-ray

n Leptohadronic models explain all data
n One need to check X-rays from south E>100 TeV

emission
n Future 8-30 km3 neutrino detectors can try to get 

neutrino flux after several years of observation


