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The	Trapped	Gyro-Landau	Fluid	(TGLF)	equations	[1]	do	not	have	enough	velocity	
space	moments	to	compute	the	energy	and	momentum	transport	contributions	
from	parallel	magnetic	field	perturbations.	A	higher	moment	system	requires	
determining	new	closure	coefficients.	The	curvature	drift	resonance	closure	
coefficients	in	TGLF	are	computed	using	the	Beer-Hammett	method	[2].	This	
method	numerically	determines	the	closure	coefficients	that	minimize	the	error	in	a	
fit	to	linear	response	functions.		Unfortunately,	the	fitting	procedure	does	not	result	
in	gyro-Landau	fluid	quasi-linear	fluxes	that	preserve	the	Onsager	symmetries	[3].	
The	GLF23	equations	[4]	do	respect	these	symmetries	but	this	is	an	even	lower	
velocity	space	moment	system	than	TGLF.		The	original	Landau-fluid	closure	
method	of	Hammett	and	Perkins	[5]	was	able	to	determine	the	closure	coefficients	
analytically	and	they	satisfy	Onsager	symmetry	but	this	system	does	not	include	the	
curvature	drift.	A	new	system	of	linear	gyrofluid	equations	is	derived	with	closure	
coefficients	that	preserve	Onsager	symmetries.	A	system	of	equations	with	enough	
velocity	space	moments	to	compute	the	full	set	of	electromagnetic	fluxes	is	
constructed.		
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This	report	was	prepared	as	an	account	of	work	sponsored	by	an	agency	of	the	United	States	
Government.		Neither	the	United	States	Government	nor	any	agency	thereof,	nor	any	of	their	
employees,	 makes	 any	 warranty,	 express	 or	 implied,	 or	 assumes	 any	 legal	 liability	 or	
responsibility	 for	 the	accuracy,	completeness,	or	usefulness	of	any	 information,	apparatus,	
product,	or	process	disclosed,	or	represents	that	its	use	would	not	infringe	privately	owned	
rights.	 	 Reference	 herein	 to	 any	 specific	 commercial	 product,	 process,	 or	 service	 by	 trade	
name,	 trademark,	manufacturer,	or	otherwise,	does	not	necessarily	 constitute	or	 imply	 its	
endorsement,	recommendation,	or	favoring	by	the	United	States	Government	or	any	agency	
thereof.	 	 The	 views	 and	 opinions	 of	 authors	 expressed	 herein	 do	 not	 necessarily	 state	 or	
reflect	those	of	the	United	States	Government	or	any	agency	thereof. 

 

 

	


