
▷  Neutron	 diffrac.on	 suited	 best	 for	 texture	 characteriza.on	
and	anisotropic	resis.vity	ra.o	calcula.on.	
	
▷  Calculated	resis.vi.es	are	10	.mes	larger	than	the	observed	
one	sugges.ng	that	minor	phases	posi.vely	affect	conduc.ve	
pathways	between	grains.	

▷  Calculated	 and	 measured	 anisotropic	 resis.vity	 ra.os	 are	
coherent	 with	 one	 another,	 and	 Combined	 Analysis	 gives	
good	predic.ons	of	these	former.	
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Bi2Sr2CaCu2O8+δ	HTSC	superconductor	is	characterized	by	a	very	strong	
normal-state	resis.vity	anisotropy,	with	ρc/ρab	typically	above	104.	The	
aim	of	this	study	is	to	use	Quan.ta.ve	Texture	Analysis	from	x-ray	and	
neutron	 diffrac.on	measurements	 to	 es.mate	 the	 orienta.on	 effect	
on	 the	 anisotropic	 macroscopic	 resis.vity	 (ρM)	 in	 melt-cast	 bulk	
Bi2Sr2CaCu2O8+δ	 superconductors.	 Our	 approach	 uses	 the	 geometric	
mean	(GMA)	[1]	of	the	single	crystal	resis.vity	tensor	(ρSC)	weighted	by	
the	Orienta.on	Distribu.on	Func.on	(ODF)	to	quan.ta.vely	es.mate	
the	macroscopic	resis.vity	tensor	of	the	samples.	The	ODF	is	obtained	
from	x-ray	Combined	Analysis	[2],	using	the	E-WIMV	algorithm	of	the	
MAUD	so^ware.	The	GMA	applies	to	the	rank-two	resis.vity	tensor	of	
the	orthorhombic	space	group	considered	tetragonal	due	to	the	small	
difference	of	 a-	 and	b-axes	of	 the	phase,	with	only	 two	 independent	
tensor	 components.	We	 relate	 a	 rela.vely	 good	 agreement	 between	
measured	and	calculated	macroscopic	anisotropic	resis.vity	ra.os.	
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MAUD	so2ware	as	a	complete	tool	to	characterize	
structure,	texture	and	physical	proper>es	
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Even	 with	 ρc/ρab	 between	 104	 and	 105	 for	 Bi-2212	 at	 room	
temperature	 in	 single	 crystals	 [3],	 we	 experiment	macroscopic	
ra.o	 in	 our	 bulk	 samples	 of	 around	 only	 2.	 This	 small	 ra.o	 is	
explained	by	the	weak	planar-like	texture	achieved	in	the	melt-
cast	 samples,	 characterized	 by	 maxima	 of	 orienta.on	
distribu.ons	not	larger	than	10	m.r.d.		

Calculated	 resis.vi.es,	 based	 on	 homogeneous	 crystallites,	
perfect	grain	boundaries	and	no	secondary	phases,	are	10	.mes	
larger	than	the	observed	ones.	This	suggests	that	the	observed	
minor	 phases	 posi.vely	 affect	 conduc.ve	 pathways	 between	
grains.	Calculated	and	measured	anisotropic	resis.vity	ra.os	are	
coherent	 with	 one	 another,	 and	 Combined	 Analysis	 [3]	 gives	
good	predic.ons	of	these	former.	

Poles	figures	of	Bi-2212	phase	show	that	texture	is	well	described	
with	neutron	diffrac.on	than	with	X-ray	diffrac.on.	X-rays	are	less	
penetrant	 than	 neutrons	 and	 probed	 texture	 locally	 while	
macroscopic	 texture	 is	 measured	 with	 neutrons.	 Bi-2212	 {0010}	

Single	crystal	 Measured	 RX-calculated	 Neutrons-
calculated	

T	 ρa,bSC	 ρcSC	 ρYYM	 ρZZM	 ρYYM	 ρZZM	 ρYYM	 ρZZM	

[K]	 [mΩ.cm	]	 [mΩ.cm	]	 [mΩ.cm]	 [mΩ.cm]	
100	 0.25	 22000	 0.4	 0.9	 10.6	 12.3	 7.66	 14.0	
150	 0.37	 12000	 0.9	 1.9	 11.1	 12.5	 8.21	 14.2	
200	 0.46	 8500	 1.1	 2.5	 11.5	 13.0	 8.72	 14.6	
250	 0.55	 7000	 1.4	 3.1	 12.3	 13.8	 9.40	 15.5	
300	 0.64	 6500	 1.6	 3.6	 13.2	 14.8	 10.1	 16.5	

Macroscopic	resis>vi>es	
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po le	 figure	 shows	 that	 c -axes	 a re	
preferen.ally	 oriented	 in	 XOZ	 plane	 of	 the	
sample.	This	planar-like	texture	indicates	that	
some	of	crystallographic	ab	planes,	containing	
CuO2	 conduc.ve	 planes,	 are	 rota.ng	 around	
Y-axis	 of	 the	 tube.	 Some	 orienta.ons	 are	
favorable	 for	 superconduc.ng	 current	 flow	
along	tube	axis.	


