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LHASSO J2108+5157

3/4.- The HAWC observatory at México
19th Rencontres du Vietnam; TMEX 2023

Dr. Eduardo de la Fuente Acosta (CUCEI-UdeG) 
8

 2023

Dr. E
12CO(1−0) line survey integrated over a velocity 
interval between -14.3 and -9.1 km/seg

Dame 2001, ApJ, 547, 792
The 1.2 Meter Millimeter-Wave 
Telescope (MWT) at the CfA| Harvard & 
Smithsonian

n(H2) = 30 cm^-3 @3 Kpc

Optically thick12CO(1-0) using a 1.2 m radio-
telescope with an angular resolution of 8.5′



Cygnus Cocoon
HAWC



HAWC in the second decade of XXI
https://arxiv.org/pdf/
2305.17030.pdf
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The PeVatron Candidate LHASSO J2108+5157 (II)
PeVatrons as challenge in 21st century astronomy

The 1.85m mm/sub-mm telescope (Osaka 
Prefecture University). 12CO, 13CO, and C18O (J = 2-
1); 230 GHz; 3 arcmin; −100 to 80 kms−1 rms ∼0.3K 
at a 0.3 kms−1. 10

Angular resolution of 8.5 arcmin
Optically thick observations

Angular resolution of 3 arcmin optically thin observations



12CO (J = 2-1)

DRAO HI (21 cm) Miville-Deschênes, Murray, & Lee (2017)
https://ui.adsabs.harvard.edu/abs/2017ApJ...834...5
7M/

1.2 m telescopes; angular resolution of 8 5 armin ∼
at 115 GHz  OPTICALLY THICK OBSERVATIONS 
12CO(1--0)
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ANSWER: Accurate 
determination of the 

nucleons density 
(Hydrogen; H2 + HI)
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https://ui.adsabs.harvard.edu/abs/2017ApJ...834...57M/
https://ui.adsabs.harvard.edu/abs/2017ApJ...834...57M/
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Soc. Japan 
(2023) 75 (3), 
546–566

https://doi.org/
10.1093/pasj/
psad018





Ivan Toledano-Juarez, Ph. D. Thesis, CUCEI, Universidad of Guadalajara. 

Optically THIN Gas!!!
Tau = 0.2 in average

19th 

The PeVatron Candidate LHASSO J2108+5157 (II)
PeVatrons as challenge in 21st century astronomy
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Angular resolution of 17 arcseconds!!



Nobeyama 45 m radio-
telescope

12,13CO(1-0), C18O (1-0)

   OPTICALLY THIN GAS

The PeVatron Candidate LHASSO J2108+5157 (III)
PeVatrons as challenge in 21st century astronomy

FKT (PASJ) and FTK (A&AL) SAME CLOUD!?

Kronberger 82

15



Paper 1: Kronbergers

Paper 2: To test Alison 
Mitchel’s Model with CO 
observations

Center: HI DRAO observations with better angular resolution (1 arcmin or 0.82 km s$^{-1}$



Kronberger’s paper: IR Photometry to test the 
stellar content



Kronberger’s paper: IR Photometry to test the 
stellar content



Kronberger’s paper



Kronberger’s paper



Kronberger’s paper



Kronberger’s paper: YSOs



Microcuasar?



Microcuasar?







The Main Criticism Against the Model

• No confirmed SNR counterpart

• No obvious shell structure

• Diffusion parameters uncertain

• Possible leptonic alternatives







A NEW SCENARIO





What the New Figure Adds

• Spatial coincidence between TeV emission and 
interaction zone

• Enhanced molecular velocity dispersion

• Radio continuum structures near the gamma-
ray region

• Possible hidden SNR candidate (SNRZ)



What the New Figure Adds

• The gamma-ray emission is located inside the IZ

• Not randomly distributed in the molecular complex

• Suggests cosmic-ray illumination of dense gas

• Supports hadronic pp interactions



What the New Figure Adds

• Observed Δv ≈ 5–6 km/s

• Possible signatures of turbulence or shocks

• Consistent with SNR-cloud interaction

• Difficult to explain in purely leptonic models







• Provides a plausible hidden accelerator 
environment

• Strengthens the molecular cloud illumination 
scenario

• Explains the TeV morphology naturally

• Links gas dynamics with gamma-ray production

The Emerging Picture



Why This Favors Mitchell et al.

• Hidden young SNR + dense molecular gas

• Escaping CRs illuminating the cloud complex

• TeV emission tracing interaction regions
•

• J2108 may be an orphan Galactic PeVatron

       TO BE CONTINUED….
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