NEUTRON DIFFRACTION & THZ SPECTROSCOPY
complementarytoolsto probecomplexmagneticphases
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1. TheTHzrange in theelectromagneticspectrum
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1. THz spectroscopy

Fourier transform spectroscopy
Transmission : T = |/Hexp(- ad)
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1. Ineslasticneutron scattering
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1. Electromagnetic waves versus Neutrons

THzwave:
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1. THzpropertiesin condensednatter probedwith EMwaves

Radio micro IR uv X rays
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2. THzpropertiesin condensednatter probedwith EMwaves

Radio micro IR uv X rays
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COUPLING MECANISMS between RARE EARTH 4f / 3d TRANSITION ELEMENT

Magneticactivity probed by EM waves and neutrons
L. CHAIX & al PR12, 137201(2014) X. FABREGES & 4aDBRIB4437 (2019)



3. THzpropertiesin condensednatter probedwith EMwaves

Radio micro IR uv X rays
MHz GHz THz |H PHz EHz
[ T T T T T T T T T T T 1
10° 10° 10" 10" 10*®
T — Frequency (Hz)
N il Phonons
“Spin fluctuation Electronictransitions

SIGNATURE OF A COMPLEX MAGNETIC PHASE :
the quantum spinice Th, TL,O,

E. Constable &al PRB (R) 2017
K. Amelin, YAlexanian& al PRB 2020



Spinice

Tb,TL,O,

-
0,0,
da:b-'Aq—tmoJ

T.Fennel& alj,Science 326 (2009)

Pinchpoints : Pinchpointsbut AF
«21Ing2 out» signature ofdivB= 0 oneach interactions
degeneratestate tetrahedron(icerule) TTOgroundstate ???



