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mediated superconductivity in
n-doped cuprates
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H-linear Scaling of T-linear
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Similarities...

T-linear resistivity
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...and differences
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Quadratic resistivity at high-T.
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How can we understand these differences
between the electron- and hole-doped cuprates?



Combinatorial films
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Combi thin films:
 Many doping levels across a single film
* Facilitates very systematic studies
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Combinatorial films
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/ero-field
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Magnetoresistance
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* H-linear MR at high fields for x > X,

 The decrease in MR as T is decreases implies that the anisotropy of £
decreases faster than ¢ itself.



Magnetoresistance
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The decrease in MR as T is decreases implies that the anisotropy of £
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Magnetoresistance
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Magnetoresistance

Using the data, can we extract a scattering rate
that can model the data itself?

Can this provide hints to the origin of the
unusual transport?

What does this tell us about superconductivity in
n-doped cuprates?



Modelling

Solution of Boltzmann Equation for 2D materials:
Shockley-Chambers Tube Integral Formula
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Constructing the scattering rate

Y. T, x) = + Tig (¢) + g(x)a1 T sin®(2¢) + aT? sin®(2¢)

1111p



Constructing the scattering rate

g(x)a T sin*(2p) + aT? sin®(2¢p)

Impurity scattering

\4

Hotspots — required for H-linear MR

Hinlopen et al., PRR 4, 033195 (2022)

\4

Inelastic component — reflects T-dependence of zero-field
resistivity, including x-dependence of T-linear component




Simulations x=0.159
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x-dependence
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Verifying the Scattering rate: Hall Effect

Ry changes sign — even in the absence of a FSR

Use current vertex corrections to constrain the scattering rate
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Conclusion

* The scattering rate of LCCO is correlated with a coupling parameter
which is due to antiferromagnetic spin fluctutations.

* The correlation between the coupling parameter and T_ implies that

superconductivity in n-doped cuprates is mediated by antiferromagnetic
spin fluctuations.

* The differences between n- and p-doped cuprates imply that the same
conclusion cannot be drawn for p-doped cuprates.
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Magnetoresistance
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Fermiology of LCCO from ARPES
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Testing other scattering rates
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Testing other scattering rates
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Comparison between n- and p-doped
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Film 2 — MR
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Magnetoresistance
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Magnetoresistance
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Magnetoresistance
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In-plane MR
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In-plane MR
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Current vertex corrections
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Current vertex corrections
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Could this help distinguish between hotspots at the
antinodes and hotspots at the AFMBZ boundary?



Current vertex corrections
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If employing CVCs can account for the sign change in Ry, we can
distinguish between spin and charge...
- Work in progress!
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Charge order in n-doped cuprates
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Experimentally-derived scattering rate
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