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Energy	partitioning	during	EQs	

MOTIVATION	



•  EQs in the lab.

•  Heat generation – How hot does it get? 
(Aubry et al. GRL 2018)

•  With water, pressure matters 
      (Acosta et al., Nat. Comm. 2018)

•  HF radiation, where the waves come from? 
(Marty et al. GRL 2019)
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AGU	Geophysical	Monograph	Series,	EQ	source	mechanics,	1986	

(…)	



The	soft	(Earthquake)	machine…	
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Measuring	Heat	
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Heating	efficiency	

	
When	looking	at	heat,	rupture	becomes	more	efficient	

with	increasing	sliding	
	

Aubry et al. GRL 2018 



Temperature	maps	of	the	interface	during	frictional	sliding	

Frictional	heating	is	heterogeneous	

Aubry et al. GRL 2018 



Transition	from	asperity	to	bulk	surface	melting			

Aubry et al. GRL 2018 
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Stick-slips	and	stress	drops		
the	fluid	version	

Acosta et al. Ncomms, 2018 
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Passelègue et al., Science 2013 

Rupture	velocity	and	HF	radiation	



Marty et al., GRL 2019 

Rupture	velocity	and	HF	radiation	



Marty et al., GRL 2019 

Back	projection	of	the	HF	content	locates	at	rupture	front	
HF	radiation	



					

Energy budget summary

Mw [-4 , -3] earthquakes, AT THE LABORATORY SCALE 
IN THE RIGHT σ-P-T CONDITIONS

 

Transition from multiple asperities (low seismic efficiency, low rupture speed, small 
stress drop & low HF radiation) to a single asperity (high seismic efficiency, high stress 

drop, high rupture speed, & high HF radiation).



					

Conclusions
•  During  sliding,  heat  generation  is  limited  to  asperities.  Flash  melting  on  asperities 

(sliding velocities >m/s) drives the discrepancy between static and dynamic stress drop and 
generate high velocity ruptures. 

•  Flash melting is inhibited at large pore fluid pressure (thermodynamics of water matters).

•  Faster (Supershear) ruptures are accompanied by HF radiation, which originates at (or 
close to) rupture front (dynamic off-fault damage triggering and/or breakdown zone).

 

Thanks for your invitation!
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Measuring	Heat	

Aubry et al. GRL 2018 



Heat	dissipation…	



Heating	efficiency	

Rupture	becomes	more	efficient	with	increasing	sliding		
because	heat	is	bounded		

by	melting	(or	phase	change)	temperature	and	heat	diffusion	
	



Passelègue et al. JGR 2016 

Static	vs.	dynamic	stress	drops	



Comparison	with	synthetics	

Passelegue et al, 2013 


