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Light-Induced Magnetization Changes in Aggregated and Isolated

Cobalt Ferrite Nanoparticles
Brinzari*, T.V. (UF, Physics); Rajan*, D. (UF, Chemistry); Ferreira, C.F. (UF, Chemistry); Stoian, S.A. (NHMFL-Tallahassee, EMR and Univ. Idaho, Chemistry); Quintero, P.A. (UF, Physics); Meisel, M.W. (UF, Physics and NHMFL); Talham, D.R. (UF Chemistry).  * These authors contributed equally to this work.
Overview

This study reinvestigates the light-induced coercivity changes, ΔHC ( 3 kOe at 10 K, in cobalt ferrite (CoFe2O4) nanoparticles first reported by Giri et al. [1,2]  Motivated by renewed interests in photo-controlled magnetic response, our work presents a more comprehensive set of analyses of the photomagnetic effects in cobalt ferrite nanoparticles [3].  In addition to the light-induced coercivity changes communicated by Giri et al. [1,2], we observed changes in the remanent magnetization and the magnetization in 70 kOe upon irradiation with light, Fig. 1.  Further experimental evidence suggests the mechanism of the effect goes beyond an optically triggered charge transfer.  The photo-effects are found to depend on the sample preparation, with aggregates of nano-particles formed by coprecipitation (Copt) showing a significantly larger effect than isolated nanoparticles formed by thermal decomposition (TD).  Field and temperature dependent magnetometry data implicate the interaction of light with spins at the surface of the particles as a likely origin of the novel behavior.
Experimental Details

The synthesis protocols are described elsewhere [3].  The samples were subjected to a suite of probes, including magnetometry, X-ray photoelectron spectroscopy, and 57Fe Mössbauer spectroscopy performed in the NHMFL EMR facility.
Results and Discussion


The full set of results and the associated discussion are found elsewhere [3].  Figure 1 presents the data for the magnetization results for three samples summarized in Table 1.
	Sample
	Synthesis

Protocol
	Overall

Form
	Mesoscale Size (nm)
	Nanoscale
Size (nm)

	1
	Copt
	Aggregate
	270 ± 90
	  7 ± 2

	1a
	Copt
	Aggregate
	265 ± 90
	17 ± 5

	2
	TD
	Isolated
	---
	  6 ± 1


Table 1.  Summary of the characteristics of the samples shown in Fig. 1.  See Ref. [3] for complete details.
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Figure 1.  Magnetization versus applied magnetic fields as measured in the dark and light states at 10 K for (a) Sample 1, (b) Sample 1a, and (c) Sample 2.  Insets at the bottom right of each figure are the TEM micrographs of the respective samples and the ones at the top left of each panel provide an expanded view of the low field regions.
