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Motivation & model

qguantum antiferromagnet (QAF)

in magnetic field h Classical ground states of QAF
1 L in @ magnetic Field
H:EZJijSi-Sj—hZSf - - -— -
19 7 h
magnons: bosonic quasiparticles -— —s ~—> ~—
observation of magnon BEC possible
experiment using Cs,CuCly, [1] I I I I
1. h > h. ferromagnetic order h=0
U (1)-symmetric ground state I I I I

2. h < h. antiferromagnetic order
U(1)-symmetry spontaneously broken =

MBEC A sublattice B sublattice
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Formulation in terms of magnons

9 Holstein-Primakoff-transformation of Heisenberg
modell along axes of FM ground state [1]

—  bosons [bi,b;f] =1 LT
A B oo
> fourier transformation: reduced Brillouinzone s s
— 2 Modes
Z (%o — 1) ko ko | I l | in real space

EO’::I:l ,,,,,,,,,,,,

2 neglect gapped mode, continuum formulation — interacting bosonic fields

H = /de k2 \IJT\IJ+1///U@T VAN A
(2m)P TR TETE 2 g i g T RHT R—q K Tk

Uz =0(Ao — |q])xg = effective interaction  xo = (2Joa?)~?
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I Anomalous Longitubinal Fluctuation via MBEC — p.




Hermitian parametrization

9 hermitian operators I = HT_E, P = CDJV_E (1., @] =i(2m)Ps(k — k')

S 7 D . .
Ve = \/gOH,; + m@g [1] s = S/a™~ spin-density

9 advantace: physical interpretation of operators as staggered spin fluctuations in
the directions perpendicular to h
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[1] N. Hasselmann and P. Kopietz, Europhys. Lett. 74, 1067 (2006).
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Symmetry breaking

Do i)
Op =A%+ (2m)7d(k)¢o
U(1)-symmetry broken 7

2
H, = 0 fixes chemical potential

diagonalization of quadratic part: dispersion of antiferromagnetic
magnons

€p = k|co + O(K) co = 20Ja' D
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Correlations

using results of [1] yields correlations K = (E, iw)

—1

X0 W
<HKHK’>:5K—K/ = <HK(I)K/>:6K—K’ =
’ w? + c2k? ’ w? + c2k?
(D)) = 5 Xoc2k? quantitatively wrong
KPR T OR=KY 2 k2 ingaussian approximation
_720,2 3 hl[—lﬂﬁiir] D= \
T (me) w2 /2 k2
<CI)K(I)K/> :5K,—K’X 5 27y —|—KD_|_1 73 5 - D2—3
w2 + 2k 2po _3_2D(<Z_2+k2) 1<D<3

exact result with nonanalytic term: resummation of infrared divergences
= anomalous dimension in (® P )

[1] C. Castellani, C. Di Castro, F. Pistolesi, and G. C. Strinati, Phys. Rev. Lett. 78, 1612
(1997); E. Pistolesi, C. Castellani, C. Di Castro, and G. C. Strinati, Phys. Rev. B 69,

024513 (2004).
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possible measurement

2 neutron scattering might detect anomalous dimension

9 |ongitudinal staggered structure factor

2 ZQ C 3@ B E
k X5 L > p{mec w—C
Sj(kyw) = 275 | elklo(w — clk]) + (me)”6( : 3\_21\7)
S Z3po (‘g—i — k2>

critical continuum
only valid at = < k¢
Ginzburg-scale
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2 Ginzburg-scale: £ < k¢
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2 energy integrated structure factor (spectral
weight)
Is: 6-function  I..: critical continuum part

I—Czk—Gln<k—G> D=2

Is k| k|
I, (mo)° kg D=3
Is ™~ po k|
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