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Raman Scattering
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Spontaneous Raman Scattering
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FIG. 10. Incident wavelength dependence of the Raman
spectra in La;CuQs at 30 K.



Impulsive Stimulated Raman Scattering and
Coherent Lattice Fluctuation Spectroscopy
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Detection of Excitations
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A new coherent excitation
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Coherent generation of excitations

Phonons Charge Fluctuations
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Magnetism and Superconductivity
Anderson Phys. Rev 1958
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Magnetism and Superconductivity

Anderson Phys. Rev 1958
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NMR in Charge Space
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Coherent Charge Fluctuation Spectroscopy
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Glue Debate

Anderson, Scalapino, Science 2007

Scalapino: Numerics support a retarded interaction scenario.
Paramagnons are the glue.
Anderson: RVB is the true. Do not search for phonons, magnons, etc.
There Is no need to be a glue-sniffer.

“We have a mammoth and an elephant in our refrigerator—
do we care much if there is also a mouse?”



Glue debate
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Conclusions

Superconducting charge fluctuations generated and detected by light
pulses for the first time.

Strong analogy with NMR opens the possibility of coherent control
of the superconducting wave function.

Raman profiles carry precious information on the coupling between
low energy excitations and high energy excitations.

Enables Coherent Charge Fluctuation Spectroscopy, a new technique
that allows to answer the question: Which excitations are coupled to
the superconducting quasiparticles?. High specificity like Isotope
effect.

In our system: Excitations at the scale of the Hubbard U are coupled
to low energy charge fluctuations. Signature of Mottness in the
superconducting wave function.

Ref: Mansart et al. PNAS 110, 4539 (2013).
Lorenzana et al. EPJ ST, 222, 1223 (2013).



Raman Scattering
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Polarization Analysis




B1lg Symmetry and Fluency Dependence
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NMR in Charge Space
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Real time Raman vs Frequency Domain
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Real time Raman vs Frequency Domain

Example: Two magnon oscillations in an AF system
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Raman profile as a fingerprint of excitations
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Resonant Effects In Electronic Raman
Scattering
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NMR in Charge Space
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Raman Scattering




Raman Scattering
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Conventional Superconductors
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High-Tc Cuprates
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Conservative/Reformist View
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Raman 1n Solids
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Temperature
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Coherent Excitation of charge
fluctuations by Impulsive Stimulated
Raman Scattering
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Optlcal Conductlwty and Fluctuatlons
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Unconventional Superconductors
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Raman Scattering: the A, La Phonor
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Raman Scattering
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