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Solar wind interacts
with earth’s magnetic
field producing
magnetosphere

Polar cusp
(aurora)







Plasmasphere

lonosphere




Van Allen Belts
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Plasmasphere

i Thermosphere  lonosphere
Mesosphere
Stratosphere
troposphere

The Sky Above




Climate requires time Perspective

* Geologic history (4.56 billion years) is to all
of recorded human history (6 thousand
years) as 1 day is to the last 0.1 seconds of
that day: We must use geological evidence
to gain perspective.

4.56 Ga Solar System 24 hrs

3.8 Amitsog Gneiss 20 hrs
0.57 Skeletal Creatures 3 hrs
0.066 Dinosaurs Extinct 21 min
0.050 Tropical England 16 min
0.003 Humanoids 1 minute
0.000006 Rec_orded History 0.1 sec




- Global Decline in T since Eocene
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#7715 to 20 ice ages in

last 2.5 Ma

2 seconds

From Bloom, 1998



20 Ma, Lucern Area

Pictures from museum in Lucern, Cathles, 2006
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Temperature, °C

Temperature, °C
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Sunspot Numbar

Sun implicated in Holocene climate changes...
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During Maunder Minimum:

No ecclipse corona

1715 first drawing of Coronag® pavid Broadhead

There were no sunspots, no solar
corona during eclipses, and nc aurora
displays- sun was “off”

No auroral displays

No or few sunspots
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Eddy, The Maunder Minimum, Science, 1976



Solar wind interacts ~ Polarcusp
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; 11
Cosmic Ray Intensity correlates with Clouds correlate W|th COSITIIC
Sunspot activity ray intensity (cllmate cohnectlon?)
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Current testing: CLOUD experiment in CERN



2008: the “blankest
year of space age”

Solar wind
20% drop
since 1990s
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2008 had most spotless days since 1913

Sept 27, 2001
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| mor Spotless Days: Blankest Years of the Last Century-
updated: Sept. 27, 2008
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