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Abstract: New developments in time-of-flight neutron spectroscopy allow a remarkably comprehensive determination of the full spin and phonon
excitation spectrum in many materials. | will discuss these new techniques and show results from the "214" family of layered quantum magnets -
which are also the La(2-x)Ba/Sr(x)CuO4 high Tc superconductors. We observe the expected highly dispersive spin excitations emanating from the
"pi-pi" magnetic zone centres, as well as a host of optic and acoustic phonons, and roughly speaking, the spin and phonon excitations separate as a
function of momentum. However, a very interesting resonant phenomena is observed which is coincident with the low energy crossings of the
dispersive spin excitations with the relatively dispersion less phonons.
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lime of Flight Neutron scattering
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lime ot Flignht Neutron scattering
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boping a 2D quantum AF With mobile holes
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boping a 2D quantum AF With mopliie noles
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Doping a 2D quantum AF With moblile Noles
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boping a 2D quantum AE With moblile holes
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3D Long Range Ordered Structure:
Bragg “spots” - strong

2D LRO imbedded in 3D Structure:

| redundent dimension
Bragg “rods’ - weaker

ID LRO imbedded in 3D Structure:
2 redundent dimensions
Bragg “planes” - weakest
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Elastic Scattering
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Doping the S=1/2 square lattice with mobile holes
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Systematics with Q
High Q - phonons Low Q - spir
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ﬂ 4.0

LETTERS
Two energy scales in the spin excitations of
the high-temperature superconductor
La,_,Sr,CuO,
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19 meV optic phonon eigenvector
should couple strongly to magnetism

Goodenough - Kanamori rules

Antiferro |
eigenvector strong

for 19 meV optic phonon
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mnqnﬂmﬂ wpan_wm In LBCO and LSCO

1

LBCO: x=0.035,1'=7K LSCO:x-0.08, ] — 5K#™

D IC
parallel
(dynamic)

{syun "qdy) Ausualul
Temperature(K)

20 G RS H - .

Ol'ﬂlml;u.-“ R e

05 05 05 05
HH (R.L.U.)

008 010 012

Pirsa: 15040165 Page 23/28
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mn‘n"mg Ww in LBCO and | SCO
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® “Resonance” is present at all concentrations

Hybridized spin-phonon excitation?
low energy suppression of X’ occurs as
function of doping, not temperature !
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Doping depenadence in LBCO and LSCO
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® “Resonance” is present at all concentrations

® Hybridized spin-phonon excitation?

® low energy suppression of X’ occurs as
function of doping, not temperature !
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