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Take-home message INSP/ RE >

e Short-range correlations in AF + light = macroscopic
guantum 2-magnon states

e Coherent oscillations of AF vector = manifestation of
entanglement?
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Scientific goal INSP/RE $
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Ultrafast manipulation of the magnetic order
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Femto-nanomagnons in AF |N5Pf f?E =
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Experiment, pump-probe INSPfREg
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Experiment to be explained
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Quantum or classical? INSP/ RE§
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Two-magnon excitation |N5Pf hEg
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P.A. Fleury and R. Loudon, Phys. Rev. 166, 514 (1968)
D. J. Lockwood and M.G. Cottam, Phys. Rev. B 35, 1973 (1987)
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Light-matter interaction |NSP/ RE S
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Change of exchange ||\]SF>/‘l RES
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Different magnons modes INSP/ RE S
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Excitation Hamiltonian INSP/RE &
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Rotation in Hilbert space INSPfREg

INTERDISCIPLINARY 3~

SPINTRONICS RESEARCH O

Wave function
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PerelomovV’s states: SU(2) vs SU(1,1) INSP/ RE S

[Sz, S“] = +5-
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Coherent state ||\]SF>/‘l RES
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Photons, coherent state
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Coherent state and entangled magnons INSP/RE g
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Edge of BZ, phase matching ||\|SP/R S
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Temperature dependence |NSF>/‘k RES
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Frequency: 22 THz, wavelength: 1 nm
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Control the dynamics |N3Pf lRE S

INTERDISCIPLINARY —
SPINTRONICS RESEARCH O

Two pump T
pulses

@&

ihdupe = 20 (e 4+ 0 f (1)) p + BV f(£) (1 4 1)

[ — N+M6_iQQkT

AL, (t) = —Vicos® Oy T sin 20t

-1Ur -
= |5 e .
3 f %9%&02}5? U 2™ _ o, _Single Pump
£
S _20_ -
{
o
© %
° oY &
m [o © I O O% 6:&) OQ)
i RS 0995 %8 % s®2F % —o- Amplification
' &9 & T=451s
-40
C§5S533;‘,'::3{?«;_‘::2&1»::-;::':5{-;5112:33«;51’:2:‘3'-i:.‘-;;;":.‘ -0 - Quenching
lime $ 1 1 ‘ | T=225f1s
100 150 200 250 300 350 400
Delay (fs)

D. Bossini et al. Nat. Comm. 7, 10645 (2016)

24 October 2018 - Olena Gomonay 20



4
Coherent vs entangled INSP/RE S
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Coherent photons vs magnons INSP/RE 3§

Photons Magnons

e Minimal uncertainty o Minirmaluncerainty
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Conclusions ||\|SP/ RE =

e Light => two-magnon excitations
 Macroscopic oscillations => quantum effect
 Macroscopic description with coherent states

 New entangled state in solids?
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Collaboration ||\]SF>/‘l RES
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Laser-driven quantum magnonics and THz dynamics of the order parameter in antiferromagnets
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Femtosecond quantum spin dynamics
induced by femto-nanomagnons in
Heisenberg antiferromagnets |NSP/ R §
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l. Intro to talk

Il. Raman excitation of 2M modes

ll. Spin waves and two-magnon excitations

IV. Coherent state and macroscopic description

V. Conclusion
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