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What Is ISEM? 

SpaceCube occasionally experiences 
upsets known as single-event upsets 
(SEUs), which are caused by a single 
particle hitting sensitive electronics 
and freeing an embedded particle. 
 

The ISS SpaceCube Experiment 
Mini (ISEM) is designed to increase 
computing power on board the 
International Space Station. 
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What Are The Suspects? 
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2017 Upset Map 
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Map of SAA 
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Upsets Likely Caused by SAA 

To estimate the proportion of upsets caused by the SAA, 
we made the following simplifying assumptions: 
1. ISS uniformly distributed over area that its orbit covers 

(all parts of the Earth with latitude between -51.6 
degrees and +51.6 degrees) 

2. Upsets are caused by SAA at uniform rate over entire 
region of SAA and caused by background effects at 
uniform rate over entire region of ISS orbit 



Upsets Likely Caused by SAA 

Define the following: 

Then the following can be derived using 
some simple algebra: 



Upsets Likely Caused by SAA 



Data Analysis 

• We then analyzed the times of the ISEM upset 
data from 2014 and 2017. 

• If a given space weather event is a notable 
cause of the upsets, then the fraction of 
upsets that fall in the vicinity of a given event 
should exceed by a significant amount the 
fraction of the year that falls in the vicinity of 
a given event. 



Data Analysis (continued) 

The table below shows the space weather 
analysis of the 2014 upset data. 



Testing the GCR Hypothesis: 
Poisson Distribution 
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Poisson Distribution (continued) 



Conclusions 

• SAA and GCRs are likely causes of a significant 
fraction of upsets 

• Space weather events such as geomagnetic 
storms, SEP events, and RBEs appear to be of 
less significance 

• Conclusions highly limited by small amount of 
data and weak solar activity 



Ideas for Further Research 

•More data from many more years 
•Track variation of rate of upsets over solar cycle 
(to test GCR hypothesis) 
•Analyze stronger solar maximum (would require 
waiting almost a decade) to see possibility of 
space weather effects 
•Look more into design of SpaceCube for 
prevention possibilities 
•Assess levels of space weather threats at other 
locations of interest (e.g. Lagrange points) 
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Thank you for 
listening! 


