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Magnetization

Spin-flop transition with H || ¢ axis
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Unique Spin-Reorientation Transition
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X, =1-cos’(0)=0; X, =1-cos’(59.7°) = 0.75 where ais angle between Q and S.
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Application of DM interaction to K,V,0,

As spins 2 - 5 are identical,

M 5 TR
Dtotal = ZDU — 4Dzi

j=2

DM term =4D, (§1 X §2)Z

® Hamiltonian (T=0):
2 sublattice, mean-field model:

H =8J5: 5, +8D, (5 x5, )
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°*Add c-axis anisotropy. Hamiltonian:

H =8JS: 5, +8D, (§1 x S5 ) +8ES. S,
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Comparison with Experiment

2.0 I ' |

@@ HI ab
- EHE HIl ¢
= H || ab (model)
15 H Il ¢ (model)

M (G-em’/mol-FU) (x10%)
=

T=21K

D /J=0.04
E/J=1.2x10"

H (Tesla)

Counts-Back. [x103]

o o]

I

T=2K

@ (100) Measured |4

B (101) Measured -
= (Calculation

H (Tesla)

Excellent agreement between model and
experiment (both magnetization and diffraction)
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Low energy excitations (IRIS):
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Energy (meV)
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IRIS data
(ISIS)

J=1.2 meV

Consistent with
peak in magnetic
susceptibility.
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Additional scattering?? Near ZB only

AL
| @ Constant-Q, [0.75 0 1]
900k ®  Constant-Q, [0.7 0 1] |7
& Constant-C, [0.65 0 1]
5 * &  Constant-C, [0.6 0 1]
800F Constant-Q, [0.55 0 1] [
Constant-C, [0.5 0 1]
4 700F -
E 600 :
£ 3 =
— D 500F E
- c
o) 3
[
Q £400 4
: -
L 300F E
200k .
100F .
u i Il 'l Il Il il Il ]
0 05 1 1.5 2 1 1.5 2 2.5 3 3.5
Q along (1 00) [r.l.u] Energy (meV)

OAK RIDGE NATIONAL LABORATORY
U. S. DEPARTMENT OF ENERGY UT-BATTELLE




Summary

* Novel spin reorientation in presence of a basal
plane magnetic field.

« Model based on DM interactions and additional
c-axis anisotropy is consistent with
experimental observations.

 Unexplained additional scattering in magnetic
excitation spectrum.
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