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Magnetochromic Sensing in Iron Oxide Nanoparticles KENNETH
O’NEAL, University of Tennessee, JONATHAN PATETE, SUNY Stony Brook,
PENG CHEN, University of Tennessee, RUHANI NANAVATI, SUNY Stony Brook,
BRIAN HOLINSWORTH, University of Tennessee, JACQUELINE SMITH, CAR-
LOS MARQUES, SUNY Stony Brook, JACK SIMONSON, Farmingdale State Col-
lege, MEIGAN ARONSON, SUNY Stony Brook, STEVE MCGILL, National High
Magnetic Field Laboratory, STANISLAUS WONG, SUNY Stony Brook, JANICE
MUSFELDT, University of Tennessee — We combine optical and magneto-optical
spectroscopies with complementary vibrational and magnetic property measure-
ments to reveal finite length scale effects in nanoscale α-Fe2O3. Analysis of the
d-to-d on-site excitations uncovers enhanced color contrast at particle sizes below
approximately 75 nm due to size-induced changes in spin-charge coupling that are
suppressed again below the super-paramagnetic limit. These findings provide a gen-
eral strategy for amplifying magnetochromism in α -Fe2O3 and other iron-containing
nano-materials that may be useful for advanced sensing applications.
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