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Biodiversity variation

Biodiversity during the Phanerozoic
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Claimed astronomical mechanisms

Perturb Oort Cloud
(possibly caused by the
motion of the Sun)

Heliosphere

Cosmic Ray (Star formation,
interstellar magnetic field)

Supernova & GRB

Reviewed in Bailer-Jones (2009)
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Investigating any impact of astronomical
phenomena on the Earth's biosphere

ye .
~ Study the solar motion - Construct a mod_el to \
" (Assume the mid-plane and y connect astronomical |
~ spiral arm crossings are Phenomenon and
important) - Earth's biosphere change
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' Test the model with geological and
. biodiversity data (Time series)
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Trace the solar orbit

Spiral arm crossing
Mid-plane crossing

Maximum perpendicular
displacement
Sensitivity to
perturbations




Analyze time series

e Time series
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e.g. terrestrial or lunar
cratering (e.g. Baller-
Jones 2011)
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Solar orbit

Solar orbit on the mid-plane
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Sensitivity studies
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* Perturb the initial 6D conditions of the Sun...
 ...determine their impact on crossing times etc.
» a plausiblility study



Sensitivity studies
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Sensitivity studies
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Summary

* Evidence for variability in Earth's geological
record(Time series analysis)

* Proposed astronomical mechanisms (Some of them
depend on the solar motion)

¢ Cosmic ray

¢ Supernova

¢ Star formation

¢ Gravitational perturbation of Oort cloud

* Tracing solar orbit ( to establish a plausible model)
* Analyze time series (to test the suggested model)
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