


Weak localilzation 1n a dirty
metal film

Drude : stochastic
ghaffpring

Weak localization: interference
of a pair of time reversed

e%§ctron trajectog‘es
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Probe weak localization with
magnetoresistance
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Time-reversed electron
trajectory pailir picks up
opposite AB phases - Suppresses

WL,
MR = space domailn
interferometry;

Time domain interferometry?
(1ndependent diagnostic; avoids



Nonllnear optics as

interferometry
Exc1tatlon Response
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Nonlinear response of a dirty
metal film

A * Diffusive metal regime: @@F<<
Teol < T¢

Omit details specific to band
structures, Scatterlqgf)rr
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Coherence factor:
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Symmetry fact@P%[_
Altshuler, Aronov, & Khmelnitskii, J. Phys. C (1982)
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Nonlinear response of a dirty
metal film
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Current echo
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b=ce f x(s) - Ep(s)ds = x(7) - Ep ¢ = eJ x(T + ty — s) - Ep(s)ds = x(tg) - Ep
* Echo reflects time-domailn —
interference of time-reversed = — 7 =3ps
trajectory pairs by fiki tzg“’
* Echo decays as the electron = — 7 =12ps
decoherees - Observing e T
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Numerical test

Orthogonal class
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Conclusion and outlook

vCurrent echo in the THz nonlinear response of a
dirty metal film provides a time-domain
interferometry for electron weak localization.

vPotentially detectable with 2D coherent
spectroscopy.

vComplements nicely the magnetoresistance
measurement.

Open problems:

»Microscopic treatment of decoh~rrrpoo
el-ph scattering?
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