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Isotropic	and	anisotropic	scaling	 in	homogeneous	 turbulence



• UNIVERSALITY	OF	SMALL-SCALES	FLUCTUATIONS	IN	TURBULENCE

• RETURN-TO-ISOTROPY	 IN	THE	PRESENCE	OF	LARGE-SCALE	SHEAR

• TOOLS:	SO(3)	DECOMPOSITION

• NUMERICAL	 AND	EXPERIMENTAL	 RESULTS	FROM	LATE	90’S	

• WHERE	WE	ARE	NOW

• OPEN		QUESTIONS



UNIVERSAL	OR	NOT	UNIVERSAL?	





UNIVERSAL

NON	UNIVERSAL



⇣nj=0 < ⇣nj=2 < ⇣nj=4 · · ·

⇣nj=0 < ⇣nj=2 < ⇣nj=4 · · ·





EFFECTS	OF	ANISOTROPY	ON	THE	4/5	LAW	

IF	ISOTROPIC:	





LEBEDEV	QUADRATURE

2001	PRL	L.B	&	F.	Toschi

2016	PRF	K.	Iyer,	L.	B.,	F.	Bonaccorso &	F.	Toschi
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IMPACT	OF	SO(3)	ON	HIT	!!!
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Sinhuber,	Bewly,	Bodenschatz PRL	2017 courtesy	of	K.	Iyer,	P.K.	Yeung	and	KRS	(unpublished)
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SCALING	EXPONENTS	ARE	(ALMOST)	UNIVERSAL	IN	ISOTROPIC	AND	ANISOTROPIC	SECTORS
(after	20	years	of	great	experimental	 and	numerical	work	we	have	brought	this	statment
to	a	“within	 	1	%	of	accuracy”)

RATE-OF-RETURN	 TO	ISOTROPY	(E.G.	RATE-OF-RECOVERY-OF	UNIVERSALITY)	DEPENDS
ON	THE	GAP	AMONG	SCALING	EXPONENTS	->	DEPENDS	ON	THE	INTENSITY	OF	THE	
FLUCTUATIONS

LONGITUDINAL	AND	TRANSVERSE	ISOTROPIC	EXPONENTS	ARE	(ALMOST)	EQUAL

TOO	MANY	“ALMOST”	!!!!



SCALING	EXPONENTS	ARE	(ALMOST)	UNIVERSAL	IN	ISOTROPIC	AND	ANISOTROPIC	SECTORS
(after	20	years	of	great	experimental	 and	numerical	work	we	have	brought	this	statment
to	a	“within	 	1	%	of	accuracy”)

RATE-OF-RETURN	 TO	ISOTROPY	(E.G.	RATE-OF-RECOVERY-OF	UNIVERSALITY)	 IS	FASTER
THAN	PREVIOUSLY	BELIEVED

LONGITUDINAL	AND	TRANSVERSE	ISOTROPIC	EXPONENTS	ARE	(ALMOST)	EQUAL

TOO	MANY	“ALMOST”	!!!!

WE	NEED	SREENI’S	 INPUTS	FOR	TWENTY	YEARS	MORE	(AT	LEAST)!










