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INTRODUCTION

~ USE APPLIED MAGNETIC FIELDS TO MANIPOLATE
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Excitations in the fully-polarized phase
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Excitations wavefunctions are known exactly,
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2D Frustrated quantum magnet Cs,CuCly
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Excitations lineshapes in the fully saturated phase

2D Brillouin zone
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Lineshapes show well-defined, resolution-limited
peaks as expected for spin-1 magnons

In contrast, in the spin-liquid phase (B=0) the lineshapes
show a continuum arising from palrs of spm 1/2 spinons
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Dispersion relation and exchange constants

2D Brillouin zone Triangular lattice
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Splitting and Dzvyaloshinskii-Moriya couplings

A AS =-1
magnon is a
spin-wave
precession with
a well-defined
sense at given k

Dq (S X S2) >0 for D,>0
<0 for D, <0

odd layer even layer

Local DM couplings favour same sense of rotation in one
- layer and opposite sense in adjacent layers
=> splitting between odd/even layers ~ D(q)
=> counter-rotating layers in the B=0 cycloids
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Dispersion relation and magnon wavefunctions
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Long-range order as a condensation of magnons
(000)

e

7N\ /'7 dt{'E&Sw“

o
9}
™

mixing

-Cos(Q) layer

. p® &N even
sin(oy) 2™~ layer @ layer

Simultaneous condensation at —Q and +Q => elhptlcal order

=
=)

Mean-field model
. e

odd
¢ l_‘ layer ®
a

—
>

=
to

ymmetry <Sp>/<Sc>

<
S

~ ’-\E
J

S As

2 6 redicted
- BM]|a P

—/
symmetric asymmetry

b
even
circular using magnon

— helix wavefunctions

The wavefunction of the magnetic order can be constructed
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Closing the magnon gap and onset of long-range order
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Conclusions

1. Full ferromagnetic saturation prepares a magnet in a
phase where the ground state and all excited states
have exactly known wavefunctions. Experimental
measurement of the excitations in this phase gives
the bare Hamiltonian with absolute (un-
renormalized) values for all couplings.

2. For strongly fluctuating magnets this is a uniquely
powerful method to experimentally determine
ground-state energies and quantum
renormalizations.

AVA 2D frustrated quantum
magnet Cs,CuCly
vAv (J’17=0.33)

. Closing the magnon gap at the saturation field
allows studies of the conditions in which order

arises from condensation of particles in the ground
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