High Altitude Wa t Cherenkov

Gamma-Ray Observatory

Investigating the Acceleration Potential of a Star
_ Forming Region with 2HWC J2031+415

Binita Hona
Fermi Summer School, 2018

Michigan
Technological

8 85| UNIVErsity




High Altitude Water Cherenkov
Gamma-Ray Observatory

)
AWC

Puebla,
Mexico

Michigan
Technological
18 85| UNIVersity




AWC

aaaaaaaaaaaaaaaaaaaaaa

1 #
-
3
. =
2
N | S x <
Q O
0 .
-1
83 82 8 ® 79 78 77 76 B 74 73 72 N1 70

v,

.

L
' : : ‘ 7 8

O

pud
Do
(O

V1

)

Sigma

Michigan
Technological
1885| UNIVErsity




Star Forming Regions (SFRs)

* Supernova Remnants (SNRs) as main source of cosmic rays (CRs) in
our Galaxy

= SFR as another possible source of CRs in our Galaxy
= CR acceleration mechanisms in SFRs:

Proto-stars

Collective stellar winds
SNRs

= OB2 association in the Cygnus region near 2HWC J203[+415
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Blue contours: Fermi-
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Multi-Source Fit at the Cocoon Region using 3ML

" [ngredients for a multi source fit

" VER J2031+415 (included as the background) + Likely Cocoon
counterpart + 2HWC |2020+403
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Gamma Ray Spectra in the Cocoon Region
PRELIMINARY

VER J2019+407 spectrum
(Aliu, E., et al., 2014),
included in the
background model, which
contributes ~ 5% of total
flux seen at the region

e Fermi LAT Spectrum
(Ackermann, M. et al., 201 1)
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Conclusion

* HAWC multi-TeV data of the 2HWC J203 1 region is compatible with
the Fermi-Lat discovery of a cocoon of freshly accelerated CRs

* HAWC cocoon favors power law spectrum with exponential cutoff

Future Work

* Combined analysis of HAWC and Fermi-LAT data with 3ML software

= Constrain maximum energy of the cosmic ray spectrum in the cocoon
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