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Historical view
• Cosmic ray physics started as a part of earth science 
… measurements of altitude variation of    

atmospheric conductivity (V. F. Hess)
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Recent topics

• Possible link between cosmic rays and 
weather 

(to be discussed in detail by Kusano san)

• Cosmic rays and thunderstorms
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Cosmic rays and thunderstorms
Earth as a gamma ray emitter
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>~10MeV

Extensive air shower

Further accelerated by E
(runaway avalanche)

E



Cosmic rays and thunderstorms
necessity of relativistic electrons
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We could expect that cosmic rays contribute to the 
global weather/climate system through their 
interaction with thunderclouds.

Overestimation of air shower energy as much as ~20%(!?)

You might think that this is not your own business.
However, …



Cosmic rays and thunderstorms
Earth as a gamma ray emitter

Cosmic rays and earth science, 29 Aug 2007 ICRR/CRC future plan symposium

Now, Kusano san starts talking about another way 
of cosmic-ray-weather relationship.
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Cosmic rays and thunderstorms
role of extensive air showers by CRs
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Emax ~ ４０MeV!
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Recent topics
Cosmic rays and 

thunderstorms
1. Earth as a gamma ray 

emitter (RHESSI discovery)

2. necessity of runaway 
relativistic electrons

3. role of extensive air 
showers by CRs
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