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2T O TIR4: Cavity-optomagnonics with YIG

BEEE . Several groups in the world recently realized strong coherent coupling of
photons to the ferrimagnet yttrium iron garnet (YIG) in microwave cavities. These
studies provide a bridge between the fields of quantum information and spintronics.
We will study the theory of the coupled dynamics of electromagnetic fields (visible and
microwaves) and the magnetization in YIG spheres and structured thin films.
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TSNS E: Our study will
lead to better understanding of the
electrodynamics of magnetic insulators
when strongly coupled to photons and
phonons. We will assess the conditions
to reach the non-linear regime for high-
qguality magnets, which would open
interesting consequences for quantum
manipulation. The electric readout of
the strongly coupled magnetization
dynamics will be addressed as well.
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Calculated spin wave resonances of a YIG film
with thickness d in a planar microwave cavity.




20164 #HEE (Web2EHA)

YERZE : Bauer Gerrit (BRILKEHF)

MZEJAs x4 Cavity optomagnonics with YIG

BEE . Magnets are potential transducers of quantum information between
superconducting gbits and light. In the search for strong coupling we addressed the
theory of ferrimagnet yttrium iron garnet (YIG) spheres interacting with whispering

gallery modes (WGM) of light.

R AR (EFEIRHR) : We studied the
spectra of light in optical fibers coupled
magnetic spheres. We predict that the
chiral magnetic surface (Damon Eshbach)
modes cause back-reflection of light with
perfect selectivity between Stokes and
anti-Stokes scattering. WGMs may be
used for an efficient optical cooling of the
magnetic order.

WGMY\\

The input light | couples to the whispering
gallery modes (WGM) in a dielectric magnetic
sphere causes forward (T) and backward (R)
inelastic scattering by magnons

FERRHBIEF:S. Sharma, Y. M. Blanter, and G. E. W. Bauer, Light scattering by
magnons in whispering gallery mode cavities, arXiv:1706.04106v1.

K. Usami, G.E.W. Bauer, S. Sinova, SPICE International Workshop on Spin Cavitronics,
https://www.spice.uni-mainz.de/spin-cavitronics-2018/.
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BEE Magnets are potential transducers of quantum information between superconducting
gbits and light. In the search for strong coupling we addressed the theory of ferrimagnet yttrium
iron garnet (YIG) spheres interacting with whispering gallery modes (WGM) of light.

AR (EREIRR) : We model the cooling of a YIG sphere
using a monochromatic laser source. When the magnon lifetimes npu

Scattered

are much larger than the optical ones, we can treat the latter as a — Magnon
Markovian bath for magnons. The steady-state magnons are
canonically distributed with a temperature that is controlled by ®

the light intensity. We predict that with state-of-the-art
technology such a cooling process can significantly reduce the
temperature of the magnetic order.
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- S. Sharma, Y. M. Blanter, and G. E. W. Bauer, Light scattering by magnons in whispering gallery mode
cavities, Phys. Rev. B 96, 094412 (2017).

- S. Sharma, Y. M. Blanter, and G. E. W. Bauer, Optical cooling of magnons, arXiv:1804.02683.

- J. A. Haigh, N. J. Lambert, S. Sharma, Y. M. Blanter, G. E. W. Bauer, and A. J. Ramsay, Selection rules for
cavity-enhanced Brillouin light scattering from magnetostatic modes, arXiv:1804.00965.
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