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Figure 1: Histogram of the sources detected by H.E.S.S. during the HGPS, sorted by
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Figure 2: Example Feynman diagram for pion production
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Figure 3: Feynman diagram for pion decay
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Figure 4: Extract from the histogram showing the number of stars per cluster in the star cluster

catalogue
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Figure 5: Extract from the histogram showing cluster ages in 10° years
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Figure 6: Histogram showing the cluster radii in parsec (pc)

Group 1 | Group 2 | Group 3 | Group 4
Age [10°years] | <13 <13 <13 <13
Number of stars| =200 =200 =200 <200
Size [pc] <10 =30

Table 1: Selection criteria for the star cluster groups (Groups 1 to 4)
Distance threshold

Vanessa Guthier

i —— HESS J1023-575 to Westerlund 2

8 i —— HESS J1023-575 to W43

3HWC J2031+415 to Cygnus Cocoon
HESS J1023-575 to Westerlund 1

6 | all star clusters to all H.E.S.S.-sources
all star clusters to unid H.E.S.S.-sources
all star clusters to all HAWC-sources

4 — [ all star clusters to unid HAWC-sources
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Figure 7: Histogram of the distance in degrees to the nearest gamma source from the star

clusters in the GAIA DR2 catalogue
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Table 2: Star cluster IDs by

group

Group 1

Group 2

Group 4

1204

HESS J1741-302

262

HESS J1427-608

271

HESS J1614-518

263

HESS J1427-608

1212

HESS J1800-240

1204

HESS J1741-302

1613

HESS J1614-518

1222

HESS J1841-055

1627

HESS J1804-216

1639

HESS J1826-130

1647

HESS J1841-055

2115

HESS J1826-130

2171

HESS J1844-030

478

3HWC J1928+178

1627

3HWC J1803-211

2115

3HWC J1825-134

Table 3: Star cluster-gamma source pairs, by group
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ID | Radius [pc] | Number of stars | Age [10° years]
262 15.001 1163 4
263 10.078 397 4
1204 8.575 325 4
1222 11.872 393 12

Table 4: Radius, number of stars and age of the Group 2 clusters with a gamma source nearby

ID |Radius [pc] | Number of stars | Age [10° years]
271 3.616 67 11
478 4,961 50 4
1212 8.577 53 5
1613 12.541 121 4
1627 8.171 62 4
1639 7.770 87 4
1647 7.419 87 4
2115 3.891 73 4
2171 9.785 56 4

Table 5: Radius, number of stars and age of the Group 4 clusters with a gamma source nearby
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Figure 8: Diameter of an associated source against the diameter of its cluster (left) and sum of

the radii of the source and cluster against the distance between the centres (right), for the
Group 2 and 4 clusters (left and right) and for Wd1, Wd2 and W43 (left only)

ID | Name of source | Radius [pc] | Number of stars | Age [10° years]
1222 [HESS J1841-055 11.872 393 12
1613 | HESS J1614-518 12.541 121 5

Table 6: Final results (ID 1222/HESS J1841-055 and ID 1613/HESS J1614-518)
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Figure 9: 4-field plot for star cluster ID 1222
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Figure 10: Gamma source HESS J1841-055
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Figure 11: 4-field plot for star cluster ID 1613

HESS J1614-518
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Figure 12: Gamma source HESS J1614-518
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Fig. 13: Potential counterparts for the gamma source HESS J1614-518
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Fig. 14: Potential counterparts for the gamma source HESS J1814-055
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