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Scientific discovery does not start with someone running down the hall shouting "Eureka!"

Rather, advances go more like someone saying to himself, "Hmm, that's odd.”
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1. Volcanoes rule!

2. Where's the heat?

3. Heat flows by resonance.

These three conclusions redefine the climate wars in important ways,

providing an opportunity, with a little humility on all sides,
for all of us to work together for the benefit of humanity.
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The enigma: Volcanism ended the last ice age
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Basaltic volcanism ended the last ice age
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The Montreal protocol stopped the increases
BUT ozone remained depleted
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Major cooling when there is major subduction
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Stack of 57 globally distributed deep sea 6O records
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Erratic sequences of rapid warming followed by slower cooling

Dansgaard-Oeschger events observed in Greenland ice
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Erratic sequences of rapid warming followed by slower cooling

Dansgaard-Oeschger events observed in Greenland ice
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Erratic sequences of rapid warming followed by slower cooling

Dansgaard-Oeschger events observed in Greenland ice
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IS at least 48 times “hotter” than energy absorbed by greenhouse gases
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But we cannot see radiation. We see Its effects.
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But we cannot see radiation. We see Its effects.

We cannot see frequency. We see the effects of frequency.

Frequency of oscillation of all the bonds holding matter together
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Electromagnetic radiation is a broad continuum of frequencies

Planck’s law (1900)

e
=
=
&=
a
E
<
>
o
—

Light bulb
3300K

2500
Frequency of oscillation in terahertz




Infra- Visible Ultraviolet
red

Planck’s law (1900)

Log amplitude

Light bulb
3300K

m
=
=3
]
(=]
[=-]
=

2500
Frequency of oscillation in terahertz

Electromagnetic radiation is a broad continuum of frequencies

Log amplitude

Ultraviolet
Visible

Micro- Far-infrared Near-infrared

wave

Light bulb
3300K

Earth
288K

Frequencies absorbed
by carbon dioxide

10 100 1000
Log frequency of oscillation in terahertz



Ultraviolet _| Micro- Far-infrared Near-infrared Ultraviolet
s Visible

Electromagnetic radiation is a broad continuum of frequencies
Torr [

Light bulb
3300K

Planck’s law (1900)

Less

- Earth than
4 288K
Ligh 9
OrE SR Frequencies absorbed _—

Log amplitude
Log amplitude

by carbon dioxide J
25|00 = “II 1'0 ) 100 10'00
Frequency of oscillation in terahertz Log frequency of oscillation in terahertz

A light bulb emits
a broad range of
frequencies (heat)
just to produce a

: narrow range of
continuum of .. :
visible light

frequencies




_| Micro- Far-infrared Near-infrared l Ultraviolet
wave Visible

Electr