Spin Echo Study of the
Dynamics of Spin Ice
Ho,Ti1,0-

Georg Ehlers
SNS Project
Oak Ridge National Laboratory
Oak Ridge, TN, 37830

THE ADVANCEMINT u‘n

SNS Instrument Systems Georg Ehlers ACNS June 9, 2004




Geometrically frustrated magnet SNS

IIIIIIIIIIIIIIIIIIIIIII

SNS Instrument Systems Georg Ehlers ACNS June 9, 2004



susceptibility - schematic

SPALLAT

LN

10N NEUTRON SOURCE

@”O’U

not frustrated frustrated
TN ~ I(H)CWI TN << |®cwl
1/ 1/
L
/ |
Ve | [
Ve | yd
7 Ve |
Ve | / |
Z I Z |
@)CW TN ®CW TN
Temperature

SNS Instrument Systems Georg Ehlers ACNS June 9, 2004
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e Introduction v
e The physics of spin ice

e Discussion of NSE data,
comparison to other techniques
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Spin Ice Crystal Structure
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__ Analogyto Waterice  _ /5y
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CEF constraints spins to local <111> axes
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CEF Level Scheme SNS
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Neutron diffraction !4 NS
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Spin Echo Results on Ho,T1,0, /NS
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Spin Echo Results - cont’d ﬂiSNS
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Analysis - Arrhenius Law ﬂiSNS
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AC susceptibility HZSNS
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Spin Echo Results - cont’d ﬂiSNS
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NSE results on Ho,_ Y, Ti,O, /NS
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Summary on Ho,T1,0, AT
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NSE works perfectly to study the dynamics of spin ice:

- works in the time domain

- gives just the right time range

- g information tells it is single ion relaxation

- data is ‘clean’ because magnetic scattering is separated

NSE proves that there are two relaxation mechanisms in spin ice.
Consistent picture with ac susceptibility results.

Next: extend NSE study to the Dy spin ice system
(use of isotopic sample required)
where nuclear Dy spins are much weaker than those of Ho
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More on AC susceptibility ﬂiSNS
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