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NEEL VS BROWN RELAXATION

Neéel relaxation:

Spins in nanoparticle turn to adjust to the field
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Brown relaxation:
Nanoparticle moves/turns mechanically to adjust to the field
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WHAT EXACTLY AM | STUDYING?

Understanding magnetic and structural properties of
FeOx NP dispersions during melting and freezing
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SAMPLE PREPARATION

SQUID

e Spherical FeOx Nanoparticles

e OceanNanotech

e 10 and 15nm

e Dispersed in Water and Toluene




15 NM NP IN WATER ’ r A

Magnetization
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15 NM NP IN WATER

SAXS

SAXS during cooling
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10 NM NP IN TOLUENE

Magnetization

* Red line: Superparamagnetic peak x10-3
» Black lines: Suspect NP rotation L ] ' T ! ' '
by interface melting i . . ZFC
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15 NM NP IN TOLUENE

Magnetization field series
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SUMMARY

e Brownian relaxation is only possible in liquid phase

=
[<)

. - L L

£
&)

¥
[=)

* \When the Brownian blocking temperature is below the i M

freezing point "
¢ FC10nm | |
- Unfreezing is expected to cause a magnetization shift . Feismm | ]
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 Interface melting may allow partial Brownian relaxation
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e Freezing-process causes torqueonNP [ .
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e NP interaction in frozen state even without field
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OUTLOOK

e Cryo-TEM with and without field at ER-C Institute in the Forschungszentrum Julich
e SAXS with field at GANESHA

e Structural and magnetic characterization for 20 nm particles in water and toluene
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BACKUP: 10 NM NP IN WATER Y4 A 7 \
Magnetization H ’ ‘ 1 ‘
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BACKUP: 10 NM NP IN TOLUENE

Magnetization after agglomeration

e Solvent based features disappear

e Néel peak is at roughly the same
position

- Néel-relaxation time is unchanged
o Splitting after Néel peak
- High polydispersity
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BACKUP: 20 NM NP IN TOLUENE

SAXS
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BACKUP:SAMPLE PREPARATION

e Spherical FeOx Nanoparticles

e OceanNanotech

e 10 and 15nm

e Dispersed in Water and Toluene
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OUTLINE

e Motivation
e Néel vs Brown relaxation 5
* What exactly am | studying?

Water based samples

Toluene based sample

Summary
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