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Oxides have many ordered phases:
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1/8 anomaly in La1/8 anomaly in La22--xxBaBaxxCuOCuO44
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SpinSpin––Charge order at 1/8 dopingCharge order at 1/8 doping

Observed in La2–xBaxCuO4 and La1.6–xNd0.4SrxCuO4 at x = 0.125

J.M. Tranquada et al., Nature 375, 561 (1995) 
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Stripe order in Stripe order in cupratescuprates and and nickelatesnickelates
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Stripe order in LaStripe order in La22––xxSrSrxxNiONiO44
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ideal stripe structures Ni2+ (S = 1)

Ni3+ (S = ½)
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MAPS neutron spectrometer at ISISMAPS neutron spectrometer at ISIS



Spin and charge order in LaSpin and charge order in La5/35/3SrSr1/31/3NiONiO44

single crystal



Data from MAPS spectrometer at ISIS
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J = 15 ± 1.5 meV

J’ = 7.5 ± 1.5 meV

Kc = 0.07 ± 0.01 meV

Spin wave model for LaSpin wave model for La5/35/3SrSr1/31/3NiONiO44

JJ’

data model



Diffuse inelastic scattering

Low energy quasiLow energy quasi--1D spin fluctuation in La1D spin fluctuation in La5/35/3SrSr1/31/3NiONiO44
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(a)          E = 2.5 meV

counts/90 sec

ATB et al., Phys. Rev. Lett. 91, 257201 (2003)
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Diffuse inelastic scattering

Consistent with quasi-1D antiferromagnetic

correlations along the charge stripes

J’’

J
J ¢

Low energy quasiLow energy quasi--1D spin fluctuation in La1D spin fluctuation in La5/35/3SrSr1/31/3NiONiO44
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unpolarized neutrons
(MAPS time-of-flight, RAL)

Mystery Mystery ‘‘resonanceresonance--likelike’’ featurefeature

in spin excitation spectrum of Lain spin excitation spectrum of La5/35/3SrSr1/31/3NiONiO44
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unpolarized neutrons
(MAPS time-of-flight, RAL)

Mystery Mystery ‘‘resonanceresonance--likelike’’ featurefeature

in spin excitation spectrum of Lain spin excitation spectrum of La5/35/3SrSr1/31/3NiONiO44
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Mystery Mystery ‘‘resonanceresonance--likelike’’ featurefeature

in spin excitation spectrum of Lain spin excitation spectrum of La5/35/3SrSr1/31/3NiONiO44
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Mystery Mystery ‘‘resonanceresonance--likelike’’ featurefeature

in spin excitation spectrum of Lain spin excitation spectrum of La5/35/3SrSr1/31/3NiONiO44



SummarySummary

Stripe ordered nickelates:
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● High energy spin excitations: spin wave model

● Low energy 1D AFM correlations along stripes

● Resonant mode at 25 meV: origin?

Stripe ordered cuprates:
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● Superconductivity-induced gap

● Magnetic order not affected by superconductivity

● Magnetic order and superconductivity coexist

La2–xSrxNiO4

(La,Nd)2–xSrxCuO4
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