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On October 28, 2021 a ground level enhancement (GLE) of the
cosmic ray intensity, identified as GLE73, was recorded by
several stations of the worldwide neutron monitor network
provided by the high-resolution Neutron Monitor Database
(NMDB). The solar proton event that resulted to this GLE was
associated with the active region AR12887, which on October
28, 2021 at 15:34 UT (peak time) produced an X1.0 solar flare
on the S26W07 part of the solar disk. This flare accompanied
by an asymmetric halo Coronal Mass Ejection (CME) with a
linear speed around 1100 km/s. Solar Energetic Particles were
recorded by GOES, ACE and Stereo.

This GLE event was successfully detected in real time by the
GLE Alert plus and also by the updated GLE Alert ++ System of
the Athens Neutron Monitor Station (A.NeMoS). Firstly, the
South Pole B (SOPB) Neutron Monitor status at 15:55 UT was
on alert mode, followed by South Pole Neutron Monitor
(SOPO) at 16:05 UT and by Fort Smith Neutron Monitor
(FSMT) at 16:06 UT. Later and while the status of these three
NMs was again on “quiet”, the Kerguelen Neutron Monitor
(KERG) was on alert mode at 16:54 UT .

It is noted that the post event analysis showed that others
also neutron monitor stations detected the GLE73 with
smaller amplitude, such as Yakutsk (YKTK), Oulu (OULU),
Apatity (APTY), Inuvik (INVK), Nain (NAIN), Peawanuck
(PWNK) and Terre-Adelie NM (TERA).

A  Short Description
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Cosmic ray intensity by the Neutron Monitor Stations that detected in real 
time the GLE73 by the ANeMoS GLE Alert Systems.

Neutron Monitor Stations  that detected the GLE 73  with small amplitude and 
not giving alert signal in the ANeMoS GLE Alert Systems.
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http://swe.ssa.esa.int/web/guest/space-radiation

A Notification via e-mail was sent 
on October 28, 2021 at 16:09UT 

to the subscribed users

The GLE Alert++ system of the Athens Neutron Monitor Station 
(ANeMoS) of the Physics Department at the National and 

Kapodistrian University of Athens (NKUA) produced a real-time 
Alert on October 28 at 16:06 UT based on the NM stations FSMT, 

SOPB and SOPO.
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The GLE Alert++ website of the ANeMoS / NKUA at the time 
of the GLE event recording. The stations FSMT, SOPB, and 

SOPO which triggered the alert are marked with red color in 
the Station Status table.

The GLE Alert++ system in Alert status! 

http://glealertplus.phys.uoa.gr/glealertplus2
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Screenshots of the GLE Alert ++ system on October 28, 
2021 during the GLE73. The stations SOPB, SOPO, FRTM 

and later KERG in Alert mode.
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The increase of the GOES proton flux (upper panel) triggered a 
solar radiation storm of S1 category according to NOAA scales . 

Alert signal issued by Space Weather Prediction Center _SWPC of  
NOAA

The GLE Alert ++ signal by NKUA/ANeMoS was issued  45 
min earlier than the one issued by GOES!!!

The relevant Alert  of  >100 MeV protons and flux > 1pfu from 
GOES was issued in real-time by NOAA, 

on October 28, 2021 at 16:51 UT
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Flare and CME

The associated CME with the X1.0 flare finally arrived at Earth on 
October 31 at approximately 09:12 UT (vertical grey line). Solar wind 

and plasma data are provided by DSCOVR spacecraft. 

The X1.0 solar flare as observed by the GOES satellites. 
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Note: A minor geomagnetic storm of G1 category was triggered in contrast to the
forecasts where the most probable case was a storm of G3 category. The possible
explanation is that the major part of the CME traveled below the Sun-Earth line due
to the asymmetric shape of the CME.

Space Weather Reports by the Athens Space Weather Forecasting 
Center at the ANeMoS / NKUA
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The arrival of the CME was successfully forecasted and reported. In 
particular, the predictions for the Time-of-Arrival of the CME were performed 

by the last version of the Effective Acceleration Model .

According to the EAMv3, the CME should arrive on October 31 at 04:51 UT 
and the CME finally arrived just 4 hours and 20 minutes later. 

Space Weather Reports by the Athens Space Weather Forecasting 
Center at the ANeMoS / NKUA
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