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Outline

* Phenomenology of Quantum Critical metals
* T-linear resistivity, 1/T Hall effect
* Fan-like critical region

* High Field Magnetoresistance in Ba-122
* T-linear/B-linear MR
e Scaling between T and B, with the same exponent

* Phenomenology of R,
* 1/T enhancement at low temperatures
* Reduction of R, at high fields and cut-off at high
dopings



Brought to you by:

e NHMFL collaborators Arkady Shechter, Ross McDonald, Mun Chan
& Brad Ramshaw

\

e Colleagues at Be\r'keley IQIicHo as
& James Analytis




T-linear Resistivity in Quantum Critical Metals
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(Nonmagneto-)Transport in High-T_s
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(Nonmagneto )JTransport in High-T_s
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BaFe,(As, P,),
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Ultra-High Magnetic fields: NHMFL Pulsed Field
Facility at Los Alamos National Lab
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Low-T magnetotransport
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B/T Scaling in the magnetotransport
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B/T Scaling in the magnetotransport
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Intercepts and slopes

0.25 + (B)
| 0.065
02 L
S 015 F 0.06 -
e
0.1 I [
| 0055+ 7
L
0.05 - -
0.0 0.05

2.5 3.0 3.5
ppB (meV)




/N

S

0.25

0.2

0.15

0.05

0.0

Intercepts and slopes

| 0.065
0.06

{1 0.055

0.05 —

(B) I
4
A
o
y
s
7
e
7
4
A
v
/
s
s
L L 1 L L 1 L
2.5 3.0 3.5
ppB (meV)

Within a few percent Alpha = Beta in:

p o \[(ak,T)? +(BuyB)* =T




/N

S

0.25

0.2

0.15

0.05

0.0

Intercepts and slopes

| 0.065
0.06

{1 0.055

0.05

X
B v
(B) g
%
g
r
N g
J
§ o
-~
7
7
A
4
s
/
e
e
e
...........
2.5 3.0 3.5
ppB (meV)

Within a few percent Alpha = Beta in:

p o \[(ak,T)? +(BuyB)* =T

Intercepts at T=0o0r B=0 are equal.




Magnetotransport across the phase diagram
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(p - po)/T (107°/K)
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Quantum Critical Magnetoresistance?
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There is a magnetic analogue to the T-
linear resistivity at optimal doping and
low temperatures.

T and B have the same exponent and
therefore the same scaling dimension.



Hall Effect in Ba-122
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R, across the phase diagram

:
° o
— e
]
.

Lb 1 | 1 | 1 | 1 | 1 | 1 | Le |2 |

0 20 40 60 8 100 120 140 160 180 200
T (K)

Low Field (3 Tesla)



R, across the phase diagram
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R, across the phase diagram
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High Field Hall Effect in Ba-122
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High Field Hall Effect in Ba-122
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High Field Hall Effect in Ba-122
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High Field Hall Effect in Ba-122
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High Field Hall Effect in Ba-122
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High Field Hall Effect in Ba-122
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High Field Hall Effect in Ba-122
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High Field Hall Effect in Ba-122
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T x (Rg(B) - Rg(B=0)) (a. u.)
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High Field Hall Effect in Ba-122
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for charge relaxation.

Summary and Outlook

Rho,, in Ba-122 shows scaling between B and T with both T- and B-linear
resistivity, consistent with the interpretation that both tune a cut-off energy scale

R, shows a steep upturn at low temperatures similar to what is seen in cuprates
and HF superconductors. The upturn is cut-off at successively higher
temperatures as one moves away from optimal doping. R, is reduced at high-
fields as well as high temperatures

It is a open question why field behaves as both a tuning parameter and a scaling
parameter in the Hall Channel
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