e CATHOLIC

UNIVERSITY
OF AMERICA

Characterization of Space Radiation Environment of the International
“h MONTGOMERY. Space Station (ISS) during Recent Solar Storms

BL.AIR

G M

Tiancheng S. Shao!, Mei-Ching Fok?, Cristian Ferradas®

1. Montgomery Blair High Schoal, Silver spring, MD, USA,; 2. NASA Goddard Space Flight Center, USA, 3. Catholic University of America, USA

Analysis of SEDA-SDOM Proton Flux Variation During the 2015 Mar. 17 St. Patrick Day Storm Event

Introduction

Solar Wind, AE, Dst irfg_fft’“tg[l:]:{{ During the Storm Accumulated Proton Flux Map with L Shel during the St. Patrick Storm Time Variation of Proton Flux vs. L Shell
« Solar storms can lead to an increase in energetic particles, which can penetrate the International » - . : T - - [ w
Space Station (ISS), potentially causing harm to the astronauts and damaging onboard electronics. H ) 2 l‘ﬁv“ — b8 . Enhanced Proton Flux during Storm
« Understanding and characterizing the variations of energetic particles on ISS during solar storms are il gt AP
crucial for developing protective measures and ensuring the safety of astronauts on ISS during such g — 2 . 6
events. - T - %
H I s z
« In this study, the spatial and temporal variations of energetic proton and electron fluxes observed on 2t MWL A e Sa.fe . _ é
ISS during recent solar storms are analyzed. - [ EN g
| i 4
« Two severe to extreme geomagnetic storms with a Disturbance Storm-Time (Dst) index minimum of 2 | A A HM«NI‘*‘)+A[W\, .l!L,;t _,". WA 3 ;
less than -200 nT during the 24th and 25th solar cycles are selected: 2015 St. Patrick's Day Storm o .\ Enhancéd Proton ;
and the recent 2024 May 10-16 extreme storm (Kp = 9). 3a JM»MMW JL, i i |
« The proton flux measurements by the Standard Dose Monitor (SDOM) of the Space Environment Data T 10°E SO°E %0°E BoE 170 !
Acquisition Equipment (SEDA) on the ISS are available until 2018 and are used to study the St. 5 ol _l 5 Diffused-in proton flux to L <2 &
o = "4 . bt 20150315 080317 20150319 0321 0150323 -

Patrick's Day Storm event.
The energetic electron flux data observed by CALET/CHD for the May 2024 storm were analyzed.
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The strong correlation between proton flux enhancement and the auroral electrojet (AE) index growth during
geomagnetic storms suggests that both phenomena are influenced by elevated electromagnetic field levels in different
e regions of Earth’s magnetosphere, resulting from the impact of a coronal mass ejection (CME) on the magnetosphere.
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- The proton flux measurements by the SEDA /SDOM on the ISS are used to study the 2015 St. Patrick's Day Storm event. 8 e 4 J Rout o, BOUR, B 10,3004 « Future work will focus on analyzing the
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- The particle instruments on the ISS, with altitudes ranging between 370 and 450 km, is suitable for studying the penetration - = Lol ol jcd recent October storm event to monitor the
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of energetic particles into the lower L shell during the storms.




