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Atmospheric layer with free electrons due to


• Photo-ionisation by solar x-ray, extreme 
ultraviolet radiation 


• Impact ionisation from energetic particles

IONOSPHERE
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IONOSPHERE
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TROUBLE IN THE IONOSPHERE



Solar and heliospheric storms 
impacting aviation

CASE STUDY - April 21, 2023
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April 23, 17 UT
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April 23, 17 UT



Proton Event
April 23, 17 UT
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April 23, 17:06 UT



CME arrival April 23, 17 UT
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April 23, 18:50 UT



CME arrival
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April 23, 19:57 UT
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FIRST PHASE

28

- -

- -

-

--
-

-
--

-

-

-
-

-
-

-

--
- -

--

-
- -

-



PSD

29

-

- -

-

-

-
-

-

--

-
- -

-



30



31

April 23, 20:29 UT
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April 23, 20:36 UT



SCINTILLATION
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April 23, 20:36 UT
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April 23, 20:36 UT
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April 23, 20:36 UT
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April 23, 21:26 UT
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April 23, 23:40 UT
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April 23, 23:40 UT
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April 23, 23:44 UT
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April 24, 04:00 UT



You made it until the end of this presentation! 
Well done.

The PECASUS operator on duty at that time 
was not done yet. Trouble in the ionosphere 

continues until 4 days after Kp=6  


