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Senior Scientist, US Naval Research Laboratory  There	have	been	many	discussions	of	turbulence	and	the	fact	that	it	is	a	stochastic	process.	There	have	been	sig-niϐicantly	 fewer	discussions	of	what	 this	means	 in	a	practical	 sense	of	predictability	and	 the	consequences	 for	risk	assessment.	Now	we	have	begun	to	address	these	issues	as	they	arise	in	energetic	reactive	ϐlows,	in	which	there	 are	multiple	 interacting	 stochastic	 processes,	 including	 ϐlow	 instabilities,	 turbulence,	many	 interactions	between	shocks,	 ϐlames,	and	vortices,	and	the	resulting	formation	of	 ignition	centers	(hot	spots).	The	ϐlow	that	allows	us	to	focus	on	these	issues	is	the	evolution	of	an	initially	laminar	ϐlame	a	background	medium	that	may	be	either	quiescent	or	turbulent.	In	the	ϐirst	case,	we	consider	a	ϐlame	propagating	down	a	channel	ϐilled	with	a	qui-escent,	energetic	gas	and	a	series	of	obstacles.	As	this	system	evolves,	it	undergoes	ϐlow	transitions	from	subson-ic	to	supersonic,	as	it	simultaneously	undergoes	transitions	among	combustion	states	from	a	laminar	to	a	violent	turbulent	 ϐlame,	and	 then	possibly	 to	 the	strongest	 form	of	combustion,	a	detonation.	This	sequence	of	events	and	transitions,	taken	both	separately	and	together,	are	critical	elements	of	systems	ranging	from	engines	to	acci-dental	 fuel	explosions.	The	second	case,	where	 the	 laminar	 ϐlame	 is	embedded	 in	a	 turbulent	medium	with	no	solid	barriers	and	no	nearby	walls,	also	might	occur	in	accidental	explosions	or	in	high-speed	engines.	In	addi-tion,	it	is	important	for	addressing	a	fundamental	problem	in	astrophysics:	How	and	why	does	a	deϐlagration	in	a	type	Ia	supernova	(SNIa)	transition	to	a	detonation?	SNIa	are	important	because	they	are	the	"universal	standard	candles"	of	the	universe	that	allow	the	most	reliable	measurements	of	the	size	and	acceleration	of	the	universe.	This	 presentation	 is	 illustrated	 visually	 by	movies	made	 from	 results	 of	 multidimensional,	 compressible,	 un-steady,	deterministic	 solutions	of	 the	Navier-Stokes	equations.	 In	 the	process	of	analyzing	 the	dynamic	events	portrayed	 in	 the	 movie,	 we	 have	 found	 several	 surprising	 properties	 of	 the	 evolving	 non-equilibrium,	 non-Kolmogorov	turbulence	as	well	as	a	mechanism	for	detonations	to	arise	in	SNIa.		Senior	Scientist	 for	Reactive	Flow	Physics	at	 the	Naval	Research	Laboratory	(NRL).	Holds	A.B.	 in	 	Physics	&	Chemistry	(Bryn	Mawr,	1966),	M.Ph.	 in	Physics	(Yale,	1968),	Ph.D.	Engng.	and	Applied	Sci.	 (Yale,	1972),	Docteur	Honoris	Causa	(Ecole	Centrale	de	Lyon,	2006).	Joined	the	Plasma	Physics	Division	at	the	NRL	(1972),	Laboratory	for	Computational	Physics	(1978),	and	started	the	Center	for	Reactive	Flow	&	Dynamical	Systems.	Worked	on	broad	variety	of	topics	in	diverse	application	areas	including	combustion/propulsion,	 reentry	and	microdynamical	 ϐlows;	mixing,	 control,	 and	delivery	 in	microϐluidic	 systems;	atmospheric	physics;	and	astrophysical	phenomena,	particularly	supernova	explosions.	Member	of	the	National	Academy	of	Engineering,	fellow	of	the	American	Institute	of	Aeronautics	and	Astronautics	(AIAA)	and	the	American	Physical	Society	(APS),	member	of	the	Hall	of	Fame	of	Women	in	Technology	International,	recipient	of	the	Society	of	Women	Engineers	Achievement	Award,	 the	Arthur	S.	Fleming	Award,	 the	Oppenheim	Prize	of	 the	 Inst.	 of	Dynamics	of	Energetic	 and	Reactive	Systems,	 the	Zeldovich	Gold	Medal	of	the	Combustion	Inst.,	and	the	AIAA	Dryden	Distinguished	Lectureship	in	Aerospace	Research.	Editor-in-Chief	of	the	AIAA	Journal,	author	of	numerous	archival	articles	and	landmark	contributions	in	research	.		
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