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Galactic latitude, deg

Galactic PeVatron Accelerators as Component B candidate sources

Kleimenov, Neronov, FO, Semikoz, PRD [ |3 (2026), arXiv.2512.13578
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https://arxiv.org/abs/2512.13578

Galactic Hadronic SuperPeVatrons as Component B candidate sources

max
Source | LvesTew (detected) site? dominant emission Max persistent?
(era/s) energy
1033 N extended jet lobes leptonic N ,
35 433 2-10 400 TeV + nearby gas (+hadronic at UHE) 10 (?) yes
i 1031 N consistent with jet 5
Cyg X-1 3-10 80 TeV bow shock : 20 yes
MAXI 132 N offset in jet : : ]
11820 1-10 200 TeV direction likely leptonic 8-10 yes
GRS 1915 | 4.10% 500 Tey |SXtended, maybe jet hadronic? 10-12 yes
bow shock?
V4641 Sgr| 3-10%* ~800 TeV elongatedoln Jet leptonic 7 yes
direction
cyg x-3 | 219 1 100-3000 Tev| j {nd? hadrons 2.4 (2)| NO!
yg X- (>100 Tev!) - e jet + star wind: adronic ~2.4 (?) !

Gamma26 - September 2026 - Laura Olivera-Nieto




Galactic Hadronic SuperPeVatrons as Component B candidate sources

max
Source LvG2s Te) (detected) site? dominant emission Mex persistent?
(erg/s) energy
1033 N extended jet lobes leptonic N ,
35 433 2-10 400 TeV + nearby gas (+hadronic at UHE) 10 (?) yes
i 1031 N consistent with jet ,
Cyg X-1 3:-10 80 TeV bow shock : 20 yes
MAXI 132 N offset in jet : : ]
11820 1-10 200 TeV direction likely leptonic 8-10 yes
1a33 N extended, maybe jet . 5 ]
GRS 1915 4-10 500 TeV bow <hock? hadronic: 10-12 yes
1034 N elongated in jet .
V4641 Sgr| 3-10 800 TeV direction leptonic 7 yes
Cyg X-3 | 219" 1100-3000 Tev| j {nd? hadrons 2.4 (2)| NO!
yg X- (>108 Tev!) - e jet + star wind: adronic ~2.4 (?) !

Gamma26 - September 2026 — Laura Olivera-Nieto

LHAASO Coll, Natl Sci Reviews 2025, arXiv: 2512.16638
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Implies:  Epmax & 9 X 1010 eV
ENmax ® ZXE ~4x 10 eV

p,max

Egemax ® 1.3 EeV

(similar for Cygnus Cocoon)



Component B Composition & Galactic Source Candidates

Wang, Reville, Aharonian ApJ 2025
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Component B Composition

Auger Coll, Mayotte PoS 331 ICRC 2025
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Component B Composition

Auger Coll, Mayotte PoS 331 ICRC 2025
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Component B Composition

log, R =17.25

Auger Coll, Mayotte PoS 331 ICRC 2025
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Component B Composition
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Component B Composition
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Component B Composition
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Component B Composition
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Dipole anisotropy

®  Adeer 2024 }
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Auger Coll. 2017 Science 357 6357, (updated 2024 ApJ)
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Three-Component Model
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https://arxiv.org/abs/2608.26933

‘Dipole amplitude limits
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Dipole amplitude limits
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Other 1ssues for Galactic Sources

Time = 545 kyr, 1g(R/V)=17
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Source L%EIE%]E{G,Y\[ LCR,tot PH PHe PFe I])\;OXY Lcomparison Reference
(ergs™1) mass fraction (ergs™1)
Cygnus X-3 7 x 103° 4.3 x 1038  ~0 0.98 - 0.02 <1039 (jet/outflow) Todt et al. (2015); Zdziarski et al. (2013); Vilhu et al. (2021)
Galactic Center ~ 1038 6 x 10%0  0.7231 0.2434 0.0084 0.0251 < 10*! (past mechanical power) Do et al. (2015); Asplund et al. (2009); Sarkar et al. (2017)
Cygnus X-1 2.6 x 103% 4.3 x 1037 0.7381 0.2485 0.0034 0.0101 (4-14) x 1036 (time-averaged jet power) Asplund et al. (2009); Russell et al. (2007)
Cygnus OB2 / Cocoon 2.6 x 10342 4.3 x 1037 0.7381 0.2485 0.0034 0.0101 (1.5-3) x 1038 (stellar-wind power) Asplund et al. (2009); Menchiari et al. (2024); Vieu et al. (2024)
Westerlund 1 ~ 8.2 x 103%" 1.4 x 1039 0.7381 0.2485 0.0034 0.0101 (1.6-2.8) x 103? (stellar-wind power) Asplund et al. (2009); Haerer et al. (2025)

Strong energetic constraints for single sources
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Other 1ssues for Galactic Sources
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Propagation time exceeds HMXB lifetime

Source L%%ﬁéiﬁ}fv i asmampaisen Reference

(ergs (ergs™1)
Cygnus X-3 7 x 103° < 1039 (jet/outflow) Todt et al. (2015); Zdziarski et al. (2013); Vilhu et al. (2021)
Galactic Center ~ 1038 < 10*! (past mechanical power) Do et al. (2015); Asplund et al. (2009); Sarkar et al. (2017)
Cygnus X-1 2.6 x 1034 (4-14) x 103° (time-averaged jet power) | Asplund et al. (2009); Russell et al. (2007)
Cygnus OB2 / Cocoon 2.6 x 10342 (1.5-3) x 1038 (stellar-wind power) Asplund et al. (2009); Menchiari et al. (2024); Vieu et al. (2024)
Westerlund 1 ~ 8.2 x 1035P (1.6-2.8) x 1039 (stellar-wind power) Asplund et al. (2009); Haerer et al. (2025)

Strong energetic constraints for single sources
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Conclusion: Component B Extragalactic

Propagation time exceeds HMXB lifetime

Source L%%ﬁéiﬁ}fv i asmampaisen Reference

(ergs (ergs™1)
Cygnus X-3 7 x 103° < 1039 (jet/outflow) Todt et al. (2015); Zdziarski et al. (2013); Vilhu et al. (2021)
Galactic Center ~ 1038 < 10*! (past mechanical power) Do et al. (2015); Asplund et al. (2009); Sarkar et al. (2017)
Cygnus X-1 2.6 x 1034 (4-14) x 103° (time-averaged jet power) | Asplund et al. (2009); Russell et al. (2007)
Cygnus OB2 / Cocoon 2.6 x 10342 (1.5-3) x 1038 (stellar-wind power) Asplund et al. (2009); Menchiari et al. (2024); Vieu et al. (2024)
Westerlund 1 ~ 8.2 x 1035P (1.6-2.8) x 1039 (stellar-wind power) Asplund et al. (2009); Haerer et al. (2025)
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Extragalactic Component BY

D. Ehlert, FO, E. Peretti, MNRAS, 539 (2025) 3
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or:

Radio Galaxies (Matthews & Taylor 2021)
Galaxy Clusters (Murase et al. 2008; Fang & Murase 2018; B. T. Zhang et al. 2025)
Filament Accretion Shocks (P. Simeon et al. 2026)




Ultra-high energy cosmic rays
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Ultra-high energy cosmic rays
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Composition at UHE

Auger Coll, Mayotte PoS 331 ICRC 2025
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Composition at UHE
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New Auger fractions
log,o R = 18.135
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https://arxiv.org/abs/2605.12598

New Auger fractions
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F1t to UHE spectrum and composition
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Galactic CR Composition

E3J [em™? st ! s7! GeV?]

Podlesnyi, FO, Unger, in prep
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Galactic CR Composition

Podlesnyi, FO, Unger, in prep
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Reaccelerated Galactic CRsto UHE
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A Curious Composition
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A Curious Composition

Relative abundance

E. Podlesnyi, FO, M. Unger, in prep
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A Curious Composition
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A Curious Composition

E. Podlesnyi, FO, M. Unger, in prep
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UHECR Composition Systematics
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Redsnift evolution
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Acceleration from fixed minimum energy
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Acceleration from fixed minimum energy
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Other models at UHE
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Component B Composition

H fraction
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Component B Composi
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