First Detection of gamma-ray enhancement during the 2025 November 11 GLE by Detectors located
at Antarctic and Arctic Stations
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RESULTS

ABSTRACT

The ground-level enhancement (GLE) on 11 November 2025, designated as GLE#77 (OULU GLE database), was associated with 1'2“9”"0“ Monitor (NM) Observatlons Variation of amplitudes of prompt and
an intense X-class solar flare, a fast halo coronal mass ejection (CME) and a strong solar energetic proton (SEP) event. This GLE| | 25 «/ : = - | delayed peaks with geomagnetic rigidity
is studied using ground-based Nal(Tl) gamma-ray detectors at Arctic and Antarctic stations, together with neutron monitor g3 53 and solar zenith angle

data and proton measurements from the GOES-18 satellite. The event was detected simultaneously by gamma-ray detectors a; + The neutron monitor data show a complex
near the poles in both the Northern and Southern Hemispheres, and the observed enhancements are consistent with the| | ==® =S8 responses during this GLE event with either
increases recorded by neutron monitors. The analysis reveals two distinct peaks in gamma-ray and neutron monitor data: a| | éz= distinct prompt or delayed peak or both. -

k 10:38 UT and a del d k 13:08 UT. Th k b d high-rigidi o5 e oo 10f * GLEs are limited to the higher latitude stations and
prompt peak at 10: and a delayed peak at 13: . The prompt peak was observed even at high-rigidity neutron 4 not observed at lower latitudes (higher rigidity
monitor stations (low latitudes), whereas the delayed peak was not detected at stations with geomagnetic cutoff rigidity| | <= 5e W stations).
greater than 6 GV. The timing of these peaks corresponds well with proton flux enhancements measured by GOES-18 at|| "=¢ B * Due to Slt"ong :”te”SitV of ﬁLE#77' itbis observed

. - . 50 28 % 10f even at lower latitudes with rigidity beyond 6GV.
energies >150 MeV for the prompt peak and 12-99 MeV for the delayed peak. These results indicate that the GLE amplitude| | &8¢ €35 3] This is something unique aboutg’t’hisémy
strongly depends on geomagnetic cutoff rigidity, while showing a weak dependence on the solar zenith angle. 4 T T .
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Fig: GOES-18 solar flare X-ray fluxes, SGPS proton fluxes, and neutron fluxes during GLE#77. The first
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