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Motivation 3

• Eukaryotic viable temperature: -10oC to 50oC [Tyrrell 2020a]

• Prokaryotic viable temperature: -22oC to 122oC [Lingam & Loeb 
2021]

Planets Model Code [Tyrrell 2020b]



[Tyrrell 2020b]
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[Tyrrell 2020b]

5



Hypothesis 1

The chances of long-term survival of 
prokaryote-like life will increase in a non-
linear fashion with an increase in viable 
temperature range.
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Hypothesis 2

The chance of complex multicellularity will 
increase in a non-linear fashion as the 
time interval requirement for the duration 
of eukaryote-like conditions is decreased.

7



•Each run consisted of 
1,000 planets, each 
iterated twice.

Initial Experiment Assumption Testing

8



• Each run consisted of 1,000 
planets, each iterated twice.
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Successful Planets
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• Strong increase in long-term survival
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ID: m = 3.9      AD: m = 3.8
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•No significant increase in long-term 
survival
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Conclusion 13

•Long-term survival 
increases strongly as a 
power-law function of 
increased viable 
temperature range. 

•The chance of complex 
multicellularity does not 
increase significantly 
with a reduced duration 
requirement for 
eukaryotic-like 
temperature limits.
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