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Quantum phononics

Quantum phononics:
squeezed phonons
entangled phonons
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Squeezed phonon states in a crystal of bismuth
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Coherent oscillating states in matter

Video:
http://phys.org/news/2016-05-quantum-swinga-pendulum.html
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Experiment

A 70µm thick (100)-oriented InSb single crystal with a low
n-type doping at room temperature
A sequence of three THz pulses interacting with the sample
The pulses incident on and transmitted through the sample
and the THz emission from the sample are detected by
phase-resolved electro-optic sampling
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Experiment

The signal contains the linear response and one-, two-, and
three-pulse nonlinear responses.
Seven transients are determined, one when all three pulses
ABC interact with the sample, three for the pairs AB, BC, and
CA, and three for the single pulses A, B, and C.
The pure three-pulse nonlinear field emitted by the sample is
calculated
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Incident and transmitted electric fields
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Two-dimensional THz spectroscopy on InSb

Julius Ruseckas (VU) Journal Club May 30, 2016 10 / 13



Experimental time-domain 2D signals on different
two-phonon peaks
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Summary

In conclusion, we have applied three-pulse 2D THz spectroscopy
to map the dynamics of two-phonon coherences in a bulk
semiconductor. In the nonperturbative limit of light-matter
interaction, higher-order contributions in the driving fields strongly
dominate over the linear two-phonon response. Our work paves
the way towards 2D THz spectroscopy of low-energy excitations
like phonons and magnons, and of transitions between ground
and excited states of excitons and impurities with multiple-pulse
sequences.
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Thank you for your attention!
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