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Hallmarks of Anomalous Charge Transport
in High-Tc Cuprates.

"High-TC" "Conventiona 1"
metal
Pab g
gor
|\
dpC
—= <0
dT
cou T
RH + ~ 1/T “—t‘
i Setisisisiialsieks o
- . T }";IQS ty
W oo
vol,
Ap(H)p ~UT2 |

T T



§ Bbiyg

o ﬁﬂﬁai
Toe e oW 2
-..\..qf.:.&\.: _..—u ATM.%
§o) I
008 009 00v 00¢ 0
) ag -
WN @HH 31daaosiw0 y
\
ron)Tig*teq , I
e A i

¢

"By

sanjeradwd
A L

| 008 009 O00¥ 00< 0

wo- w0l N - —> ; o

1T 8

_-t.(sc:..fao/ {1z mf.

# S,

0 | ¥ <

1y =

(]

01 | 14 m.

WM el g 19 H

002 =
) wn T

00€ 3 1%&. m.

3 w

TS s 1T m

00 yma B &

dhp dwoy | o

008 12 9

s iy

W wercabhea 1 g

) _ ronp gt e 8

,, ABA0S30D L . @, e e

- TIX0-y SWO[D
de-qQe | \awuI WOYINA0) ML n_.ﬁ...w_aiou



No  corrado o baTuwen r%ﬁ,‘ ond Te

% sthongly R ]

. “._Bi2201 ~1
matrials oh?ml%‘f ' 1
mno COM'.'M "‘w.\_h.“
A ”;T&Tclol _-\. ......... PCC =) 3
Te e .2 6 e Bi2201 0
A =10 A0 N
== ™. LSC 0.08
—= v 100 b ek
M
band ¢
se. ¢ . LSCO0.14 3
Y
Clr\a\-ae one R N
fronafy
s LSC.0.20
confirad YBC 80K __--
U\A;TR‘.”\ m #m e ,l, .......... .
10-2 |
"LSC 0.34
YBC 90K
10-2 L | { ! ]

0 100 200 300
Temperature (K)

FIG. 2 Temperature dependences of pe for YBa,Cu,0, ,. La,. ,Sr,CuQ,,
Pry_.Ce,Cu0,_, (x=0.15) and BiySr;_,La,CuQg, abbreviated to YBC, LSC,
PCC and Bi22u1, respectively. The numbers following LSC and Bi2201
indicate the Sr and La composition x, respectively (the value of x =0.14 for
LSC is from ref, 6). The shaded region indicates the critical resistivity along
the ¢ axis, which is the extended Mott-loffe-Regel limit estimated from the
values given in the text. .
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What is generally believed for the out-of-plane
= hish-T

p/p, by far larger than those predlcted by band
calculations

temperature dependence distinctly different from p,
no apparent correlation between p/p, and Tc

msulating behavior pronounced in the underdoped
region, in particular when spin gap is developed

(T<T")
| Y24

-closely related with pseudo gap in o (w) e
-isotropic negative MR :l T ‘ﬂﬁ
~charge confinement associated with the spin ** "
gap?
~T=0 limit
logarithmic divergence with T—0,
accompanied by in-plane insulating behavior
underdoped LSCO, but unversal?

p. diverge with T—0 (Bi2201) but not for p,

tend to recover coherent behavior when overdoped
—-p. is metallic and  appears to stay finite with

T—0 (LSCO, Y123 90K, T)
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Y124  summary

Although Y124 is underdoped with a spin gap, p
shows a incoherent to coherent crossover with
decreasing temperature

- p, at low temperatures falls below Mott resistivity
-anisotropic 3D transport

Can charge still be confined within the plane?

clean and surprisingly metallic double CuO chains is
very likely responsible for the coherent out-of-plane

transport

magnetic field can decouple planes and chains

-possible field induced dimensionality change

Cohvnk b CJOS-QToLd\Q“V‘:k ~ imokoand  rossoven



= iah.T

pJ/p, by far larger than those predicted by band
calculations

temperature dependence distinctly different from p,
no apparent correlation between p./p, and Tc
insulating behavior pronounced in the underdoped

region, in particular when spin gap is developed ?

(T<T) -

—closely related with pseudo gap in G ()
-isotropic negative MR

—charge confinement associated with the spin
gap?

—T=0 limit

logarithmic divergence with T—0,
accompanied by in-plane insulating behavior
underdoped LSCO, but unversal?

p. diverge with T—0 (Bi2201) but not for p,

tend to recover coherent behavior when overdoped
—p. is metallic and  appears to stay finite with

T—0 (LSCO, Y123 90K, Tl)






