MY Why does magnetic switching occur at such high magnetic fields in Sr;NilrOg?
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Sr3NilrOg displays one of the highest known coercive magnetic . 50

fields: up to 55 Tesla is needed to switch the magnetization of this (a) A 2 _7150
material between different branches of the hysteresis loop in a plot A~ el - l @:_.,_k o~ Lw ) ko E £
of magnetization versus applied magnetic field. e " \n“’ a AT } 2 §100

This material contains magnetic Ni?* and Ir*+ in oxygen cages, ‘:“ ]50 ™ 5
that alternate along chains. While materials with 3d transition metal | .2 1000 &=
ions like Ni?* display strong electron correlations, narrow band g' A s0f
widths, and robust magnetism, materials with 5d magnetic ions like | 2 5yl 8 M
Ir** are recognized for strong spin-orbit coupling, increased < s | = M
hybridization, and more diffuse orbitals. Combining these properties —oT § e L
leads to novel behavior such as the ultra-high coercive fields. Little 000 200 300 400 soo 600 <C 110 120 130 140 150 160
is known about the physics behind this incredible coercivity, such as Frequency (cm™) Frequency (cm™)
the importance of the lattice, domains, or interchain interactions. \We ~ 300 ~ 125 d
explore these here with magneto-optical measurements. § g 100 Q(U,\T)//\/\N

Fig.1 (a) displays the infrared spectrum of Sr;NilrOg at 0 and 35T, § 200 § 271 ”;
with the difference displayed at the top. Three phonons [Fig. 1 (b-d)] o 8 PR /" , g

vpe . . . . . o 5) 71 T N snairt

show sensitivity to magnetic field and grow as the magnetization = £ 50\ Lo
squared. Together. these data reveal which lattice distortions A 100 A MY
facilitate_microscopic spin _rearrangements., resulting in the creation '§ § 25 W
of magnetic order, which pushes the magnetic switching to very high & a g J‘I\/\”\/J\/\"’j
magnetic fields as high as 55T. § 2 2
Facilities and instrumentation used: FT-IR spectrometer with - 580 300 320 340 < -25——%35 540 350
35T resistive magnet in the NHMFL DC Field Facility, and 65T Frequency (cm™) Frequency (cm™)
pl..I|Se.d magnets |n.the NHMFL F_’ulsed F'eld_ Facility. Figure (a) Infrared spectrum at O and 35 T, with the difference
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