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CHALMERS

L_ow-hias conductance of YBCO thin films

Field-dependent split ZBCP
-ZBCP, Zero-Bias Conductance Peak,
hallmark of d-wave induced Andreev
bound states at zero energy
-ZBCP splitsin applied field due to

Doppler shift by screening currents
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Aprili, Badica & Greene, Phys Rev L ett. 83, 4630 (1999)

Doping dependence of ZBCP-split
-Doppler shift alone = linear-in-field split
but nonlinear-in-field split of ZBCP
observed.

-doping dependence of the ZBCP-split
under doped = suppressed splitting
over doped = spontaneous splitting
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Dagan & Deutscher, Phys Rev Lett. 87, 177004 (2001)
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Nonlinear conductance and
subdominant pairing channels

Having non-zero pairing interaction Mg, (¢) O 2¢)

in other I’epl‘eSentationS, F, thanin T = ;m_l_ —
dominant d-wave (B,,) may givea R < Joa
mixed state 7-breaking state N 7 1 =

A(py) = Aa(py) +iAr(py)

locally at the interface.
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Thisleadsto an additional shift of the|#
Andreev bound states

d,,-wave, I'=B,,

s, (¢) U sin(2¢)
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Doping dependence ?

Pairing interaction with
-repulsive magnetic contribution:

correlation length &, ~ 2 a
incommensur ate spin fluctuations 6, ,
-attractive electron-phonon contribution
Ao, Which isweak, magnitude ~ doping

Tight-binding bandstructure

R.J. Radtdke & M. Norman,
PRB 9554 (1994)

Solve linearized gap equation for
the eigenvalues A and eigen-
functions ng(pg)

—)

-0, >0 finiteattractive A for all T

-highly anisotropic n(pg)
-anisotropy of n,,, may be

reduced by A= handle to doping

Input to quasiclassical calculations of surface state and NIS-conductance...
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CHALMERS

L ow-bias conductance for pNCR RN (T R X78(:T)

Magnetic field along the c-axis: H_=(c/e)A/v; A ~ 1 Tedlafor YBCO
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Na, (& a) Ola - (1-a)sin(2¢) sin(6¢)] s, (¢) U]sin(2¢) | sin(6¢)
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subdominant pairing enhances §(H) subdominant pairing suppresses d(H) ﬂ




CHALMERS

L ow-bias conductance vs doping
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O-—-0 T _=83.6 K (under doped)
o-—0 T _=86.7 K (under doped)

o - T =90.0 K (optimally doped)
A - AT =86.2 K (over doped)

<4- -4 T =85.6 K (over doped)
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Conclusions

* Presence of asubdominant pairing channel gives a
nonlinear split of ZBCP in amagnetic field

* Nonlinearity of split isdistinct for each pairing
channel

o Simple model to include doping by introducing an

el ectron-phonon part to the pairing interaction gives
good agreement with experiments




