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Hysteresis (hyperphysics)

When driving magnetic field drops
lo zera, the ferromagneatic material
retains a considerable degree of
magnetization. This is useful as a
magnetic memaory device.
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The driving magnetic figld must be
reversed and increasad to a large

value 1o drive the magnetization 1o
Zaro again.

Toward saturation in
the opposite direction

The material follows a non-linear
magnetization curve when
magnetized from a zero hield value,
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The hysteresis loop shows the "history
dependent® nature of magnetization of a
ferromagnetic material. Once the
material has been driven to saturation,
the magnetizing field can then be
dropped to zero and the material will
retain mast of its magnetization (it
remembears its history).




A simple climate model, with a hysteresis:
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e = .80, three equilibria possible
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e = 1.0, only de-iced equilbrium possible
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e = 0.6, only snowball possible
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hypothetical variation of €(t)

/

0.8

1

0.2

0.6

0.4

J

50000

100000

t (yr)

150000

200000



response 1'(t) to e(t)
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hysteresis of T'(t) with €(t)
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Paleogeographic extent of continental ice sheets
and permanent sea ice over the last 800 Myr
(red lines indicate major mass extinctions)
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Pollard & Kasting
| JGR 110, C07010,
2005.
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CO, radiative forcing (W/m?2)

EBM with fully-coupled sea-ice dynamics on an all-ocean planet : solution with 2200-km-wide
equatorial zone of thin (<2 m) ice (only stable when ablative ice is bubble-free). Magnitude of
CO2 hysteresis is far less than for thick tropical ice solutions when the ablative ice is bubbly.
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