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How do we know i it'ls a quantam Bguld?
=3« Liquid Structure Factor. _

How can we measure the strusture faster
dirvectly?

+ Neutron Seattering.
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Fitting the Neutron Dats

Start with the single-mode structure factor

ShP(g,0)= -2~

3(27)°

2
g (H) -
YRR (1-cos(q,a))

dro-hao, ,(q,))

Consistent with numerical simulations and NENP
experiments. S. Ma, et al. PRL §9, 3571 (1992)

VYV Volume per Ni. g=2
(H) is the ground state energy per spin.

qp is the component of q along the chain.
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Dispersion Relation NENP

a).l.,p (qp) =

1/2
[Aip +v? sinz(qpa) +4,, cosz(qpa / 2)]

S. Ma, et al. PRL 69, 3571 (1992)
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Data For YzBaNiO,
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Temperature (K)
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Yariable Range Hooping in 1D

Hepping between states with distributions in

energy and space.
Transitien probability
2R W
E 0 ——— — - T
wy=wh exp A kBT

A is the localization length

assume constant density of states, g
one state in W=1/Rg

Find extremum in exponent for most probable
hopping distance Ra
1/2 1/2
A _2kpT

R,=—— , w
b 2kgT 7|
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Data For Y,BaNiOs
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SR White and D.A. Huse Phys.Rev. B 4 2044 (1993)
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Ca Conc Pﬁo(m") T(meV) 1360 | <> g
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If <m2> = g2 §(S+1),

and g=2
1<8<32
For spin 1/2 <m?>=3ug?  Hole
For spin 1 <m2> =8 pgz
For spin 3/2 <md> = 15 pg?

¢ Disturbance introduced by carriers >> s=1/2
introduced by carriers !!
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02-.Ni3+.02-.Nj2+.02-.N3+.02-.N2+.02-.Nj2+
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Re

J'Ni-Ni £ INi-Ni

Open Questions:
1. Role of Carrier Hopping
2. Why Effective decoupling at higher ©?

Ly
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e Y2BaNiOgis a 1D, spin 1, AF consistent with
the Haldane eonjecture.

« Zn Doping
Finite Size Effects - Box Quantization
Seen for the first time for a Haldane chain
. Probe Quantum Mechanies on 2 Mesoscopic
length scale
e Ca doping :
i) introduces holes onto the NiO chains

ii) finite size effects

iif) Holes modulate superexchange to produee
new bound states , as in the optic phohon model.

7. &



Covetruliowvl

() WE  ActusLcy  HAVE A
(0 1) SPhw Llouip  Hor7™
Fol  CARRIEFRS L awvire £ 2£

CAVEINER S VD NAWVETIC
Pecanens |
(2) WE  Have A [’M,—’;‘ﬂ/Z(}"'/ A1

CFERST / C/QuiID ITH A
"SP4 STATE  mEFR 1M1
lovgvir RECAT P TD AEMNT
UV CLEAR,

(2 7 Z 2 3-—7) CXtDKS
. JEEFM TD  PROVIDE
EXCECY=NMT REAUTATION S

0F HdoPfl FoA
2-0 ox DS .

NG






