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HAWC
I large instantaneous sky coverage
I long, uninterrupted observation periods

The HAWC Observatory: NIM A1052 (2023) 168253
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https://arxiv.org/abs/2304.00730
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COSMIC RAY ANISOTROPY (HAWC)
I Anisotropy in energy bins (from 2.0 to 72.8 TeV)
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COSMIC RAY ANISOTROPY (HAWC)
I Anisotropy in energy bins (from 2.0 to 72.8 TeV)

differential relative intensity
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COSMIC RAY ANISOTROPY (HAWC)
I Anisotropy in energy bins (from 2.0 to 72.8 TeV)

differential relative intensity

0 5 10 15 20 25 30 35 40

10 10

10 9

10 8

10 7

10 6

C

6.8 TeV

angular power spectrum

CR anisotropy (2 yrs), HAWC Collaboration: ApJ 865 (2018) 57
7

https://iopscience.iop.org/article/10.3847/1538-4357/aad90c


INTRODUCTION HAWC RESULTS CONCLUSIONS

COSMIC RAY ANISOTROPY (HAWC)
I Anisotropy in energy bins (from 2.0 to 72.8 TeV)

differential relative intensity
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COSMIC RAY ANISOTROPY (HAWC)
I Anisotropy in energy bins (from 2.0 to 72.8 TeV)

differential relative intensity
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COSMIC RAY ANISOTROPY (HAWC)
I Anisotropy in energy bins (from 2.0 to 72.8 TeV)

differential relative intensity
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COSMIC RAY ANISOTROPY (HAWC+ICECUBE)
I Anisotropy at 10 TeV
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THE 3rd HAWC CATALOG OF VHE γ-RAY SOURCES
I Significance map (point-source hypothesis)

0360

All-sky view; 0.0 ; 1523 days

-3 -0 3 6 9 12 15 18 21 24
TS

The 3HWC Catalog, HAWC Collaboration: ApJ 905 (2020) 76
9

https://iopscience.iop.org/article/10.3847/1538-4357/abc2d8


INTRODUCTION HAWC RESULTS CONCLUSIONS

THE 3rd HAWC CATALOG OF VHE γ-RAY SOURCES
I Significance map (point-source hypothesis)
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NEW TEV γ-RAY SOURCES
I PWN DA 495 (2HWC J1953+294)
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VERITAS+Fermi-LAT+HAWC: ApJ 866 (2018) 24 11

https://iopscience.iop.org/article/10.3847/1538-4357/aade4e
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NEW TEV γ-RAY SOURCES
I 2HWC J2006+341

3HWC significance map
SED from HAWC and LAT data

HAWC+Fermi-LAT detection of J2006: ApJL 903 (2020) L14 12

https://iopscience.iop.org/article/10.3847/2041-8213/abbfae
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NEW TEV γ-RAY SOURCES
I SNR G54.1+0.3 (2HWC J1930+188)
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NEW TEV γ-RAY SOURCES
I 3HWC J1928+178 and HAWC J1932+192

3HWC significance map

VER J1930+188 (Abeysekara et al. 2018)
3HWC J1930+188 (Albert et al. 2020)
3HWC J1930+188 (3ML - this work)
HESS J1930+188 (H.E.S.S. collaboration et al. 2018)

SED of 3HWC J1930+188

HAWC Collaboration: ApJ 942 (2023) 96 14

https://iopscience.iop.org/article/10.3847/1538-4357/ac8de3
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NEW TEV γ-RAY SOURCES
I 3HWC J1928+178 and HAWC J1932+192

3HWC significance map
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CATALOG OF γ-RAY SOURCES ABOVE 56 TEV
I Significance map (E > 56 TeV, 0.5◦ hypothesis)

HE Catalog, HAWC Collaboration: PRL 124 (2020) 021102 15

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.124.021102
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EVIDENCE OF 200 TEV γ RAYS
I eHWC J1825-134

Significance map
SED from HAWC data

HAWC J1825-134, HAWC Collaboration: ApJL 907 (2021) L30 16

https://iopscience.iop.org/article/10.3847/2041-8213/abd77b
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HE γ-RAY SPECTRA
I MGRO J1908+06

Significance map
SED from HAWC data

MGRO J1908+06, HAWC Collaboration: ApJ 928 (2022) 116 17

https://doi.org/10.3847/1538-4357/ac56e5
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HE γ-RAY SPECTRA
I MGRO J1908+06
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HE γ-RAY SPECTRA & MORPHOLOGY
I HWC J2019+368

Significance map
SED from HAWC data

HWC J2019+368, HAWC Collaboration: ApJ 911 (2021) 143 19

https://iopscience.iop.org/article/10.3847/1538-4357/abecda
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HE γ-RAY SPECTRA & MORPHOLOGY
I HWC J2019+368
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VHE COSMIC-RAY ACCELERATORS
I Cygnus Cocoon

3HWC significance map
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https://doi.org/10.1038/s41550-021-01318-y
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VHE COSMIC-RAY ACCELERATORS
I Cygnus Cocoon
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CONCLUSION & OUTLOOK
I CR anisotropy

HAWC catalog public!
New TeV sources
Pevatron candidates

I Other science contributions
Dark matter, CRs, solar physics,
particle physics,
multi-messenger studies,
diffuse emission, extended
regions, EBL, realtime alerts...

I Outrigger array completed
Enhanced sensitivity above
10 TeV
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THANK YOU VERY MUCH!
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COSMIC RAY SPECTRUM
I H + He nuclei between 6 and 158 TeV

HAWC Collaboration: Phys. Rev. D 105 (2022) 063021 27

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.105.063021


COSMIC RAY SPECTRUM
I H + He nuclei compared to other data

HAWC Collaboration: Phys. Rev. D 105 (2022) 063021 27

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.105.063021


COSMIC RAY SPECTRUM
I all particle spectrum between 10 TeV and 1 PeV

J.C. Arteaga-Velázquez for the HAWC Collab. at ECRS 2022 28

https://indico.nikhef.nl/event/2110/contributions/13963/attachments/6069/7783/ECRS_HAWC_arteaga_2022.pdf
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