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Multispinon Continua at Zero and Finite Temperature in a Near-Ideal Heisenberg Chain
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FIG. 1 (color online). INS data compared to theory. (a)
The data show the multispinon continuum lying predominantly
between the upper (w,(k)) and lower (w,;(k)) boundaries for
2-spinon processes (gray lines). (b) The dynamical structure
factor computed via the algebraic Bethe ansatz.
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FIG. 2 (color online). Comparison of the INS data at k = 7
and T = 6 K. with the theoretical approaches. (a) The data agree
approximately with the Luttinger liquid, Miller ansatz, and
algrebraic Bethe ansatz. (b) Differences between the theories
increase at higher energies and the Luttinger liquid and Miiller
ansatz show strong discrepancies with the data near the 2-spinon
upper threshold.
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KOHTUHYM ABYXCMUHOHHBLIX BO36YXAeHUU ONUCLIBAETCAS Ha OCHOBE (PepMUOHHOTO
npeAcTaBfieHus remseHbeproBCKOro U 3eeMaHOBCKOro ramMmIIbTOHUAHOB.
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Spinons: fermions
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Fermions confirmed by neutron scattering: soft modes near ==«
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FIG. 2. Magnetic scattering at fiw = 0.21 meV along the
(0.3.0.1) direction for four values of magnetic field H at T = D. C. Dender et al, PRL 79 17590 (1997)
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KOHTHHYYM B MATHUTHOM I10JI€ (/I MONEPEeYHbIX (IYKTyaui)
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Cs,CuCl,
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Transmitted Power (arb. units)
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Transmitted Power (arb. units)
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JIMHMM MArHUTHOTO pe30HaHca Ha pa3HbIX YacToTax aias H||D

Transmitted power (arb. units)
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Konnanc ay6bneta B cunbHom none Hjla, T=0.5 K
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B ynopsinoyeHHou ¢asze - CHJIbHAsS peAyKIHUs MapaMeTpa NopsaaKa;
AS/S=0.25 (Coldea et al PRL 2001 )
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Low-temperature ordering in Cs,CuCl, at T\=0.62 K=0.14 J
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Transmitted Power (arb. units)

Different evolution for low and high frequencies:
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Transmitted Power (arb. units)
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Crossover energy from neutrons (H=0) and ESR (H=0-3 T)
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BeiBoAapb::

CnUHOHHBLIW Ay6neT, BO3HUKAET U3 KOHTUHYyma 6naroaaps
OAHOPOAHOMY B3aumoaeucTeuro [sanowwuHckoro-Mopuu.

Kpoccoaep OT cNUHOHHOro pesoHaHca k MarHOHHOMY B6nU3UM 0bmeHHOMU
YaCTOThI.

Konnanc aybnera B cunbHom none u obpaTtHeIU Kpoccosep OT CMUHOHOB
K MGrHOHam B CUNbLHOM none.

Cnacubo 3a BHUMAHUe

CIT KTPUHA 2016
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Temperature
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Suppression of continuum by a magnetic field:
collapse of the doublet in a strong field H||a, T=0.5K
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Collapse of the doublet: resonance frequencies and ratio of components
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Theory for the continuum intensity in a field
PRL 102, 037203 (2009)

(2)

w/J
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SZ/L=1/4 SZ/L=3/8

0 05

l 0 0.5 l 0 0-5 : MECR Ciding

k/ PRL 102, 037203 {2004) PHYSICAL REVIEW LETTERS 23 JANUARY 2009

Dynamically Dominant Excitations of String Solutions in the Spin-1,2 Antiferromagnetic
Heisenberg Chain in a2 Magnetic Field

Masanoei Kohno

WP Cenier for Materials Nanoarchisectomics, National Iestitwe for Materials Scionce, Tsakubva 305-0047, Japan
(Received 22 August 2008; revsed mumuscript received 10 December 2008: pablished 22 Jannary 2006)

Using Bethe-ansatz solutions, this Letier uncovers a well-defined comtinuum in dynamical strociure
factor §* (k e) of the spin-1,/2 antiferromagnetic Heisenberg chaln in magpetic fiekls, It comes from
sinng solutions that commnously connect the mode of the lowest-energy excitations in the zero-Hicld limit
and that of bound states of overturned spins from the fermomagnetic stute near the samration ficld The
rekevance 10 real muenals is confirmed through compan soms with experimeatal resuls
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BeiBoAapb::

CnUHOHHBLIW Ay6neT, BO3HUKAET U3 KOHTUHYyma 6naroaaps
OAHOPOAHOMY B3aumoaeucTeuro [sanowwuHckoro-Mopuu.

Kpoccoaep OT cNUHOHHOro pesoHaHca k MarHOHHOMY B6nU3UM 0bmeHHOMU
YaCTOThI.

Konnanc aybnera B cunbHom none u obpaTtHeIU Kpoccosep OT CMUHOHOB
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Theory for the continuum: collapse of the doublet is expected in a magnetic field
(a), S%/1=1/8 S?/L=1/4 S?/L=3/8
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Dynamically Dominant Excitations of String Solutions in the Spin-1/2 Antiferromagnetic
Heisenberg Chain in a Magnetic Field

Masanori Kohno
WPI Center for Materials Nanoarchitectonics, National Institute for Materials Science, Tsukuba 305-0047, Japan

(Received 22 August 2008; revised manuscript received 10 December 2008: published 22 January 2009)

Using Bethe-ansatz solutions, this Letter uncovers a well-defined continuum in dynamical structure
factor §*7(k, w) of the spin-1/2 antiferromagnetic Heisenberg chain in magnetic fields. It comes from 45
string solutions that continuously connect the mode of the lowest-energy excitations in the zero-field limit
and that of bound states of overturned spins from the ferromagnetic state near the saturation field. The
relevance to real materials is confirmed through comparisons with experimental results.
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T =0.5 K Collapse of the doublet in a field H||]a Cs2CuCl4
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Collapse of the doublet: resonance frequencies and ratio of components
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Below T, a strong reduction of the order parameter by
guantum fluctuations exists : AS/S=0.25 (Coldea et al PRL 2001 )

What excitation spectrum will appear — that of frozen or fluctuating spins?
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T-dependence near the transition to the ordered phase
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Spinons: fermions

1
q/n

D. C. Dender et al, PRL 79 1750 (1997) 5



Fermions confirmed by neutron scattering: soft modes near ==«
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FIG. 2. Magnetic scattering at fiw = 0.21 meV along the
(0.3.0.1) direction for four values of magnetic field H at T = D. C. Dender et al, PRL 79 175510 (1997)



Continuum boundaries in the magnetic field

Spinons: fermions

q/n

D. C. Dender et al, PRL 79 1750 (1997) &5



Susceptibility of a guantum S=1/2 chain and of an antiferromagnet
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