Exchange bias due to coupling between coexisting

antiferromagnetic and spin-glass orders

Eran Maniv'-2, Ryan A. Murphy',Shannon C. Haley'?, Spencer Doyle'2, Caolan John'2,
Ariel Maniv34, Sanath K. Ramakrishna“, Yun-Long Tang'-2, Peter Ercius?, « ;
Ramamoorthy Ramesh'2, Arneil P. Reyes*, Jeffrey R. Long'2 and James G. Analytis'-2 ’\f\Pﬂ
1. University of California, Berkeley, CA, USA. 2. Lawrence Berkeley National Laboratory, Berkeley, CA, USA.
3. Nuclear Research Center — Negev, Beer Sheva, Israel. 4. National High Magnetic Field Laboratory, Tallahassee, FL, USA.
Funding Grants: J.G. Analytis (EFRC and Moore GBMF-9067); J.R. Long (DMR-1611525); G.S. Boebinger (NSF DMR-1644779)

Ferromagnetism (FM) and anti'ferromagnetism (AFM) d Co-existence of Antiferromagnetism and b 4 -
are stable magnetic states with an ordered Spin Glass orders in Fe,NbS,, including T fopandance e

: . . \ 5
arrangement of magnetic moments, typically SChemat'fn‘;;ifézzg‘;’igix::‘sgge bias on 3+ 3

determined by the crystal structure of the host Y
material. By contrast, a spin-glass is a metastable Fe - . 2F = 10T
magnetic state in a material in which the magnetic | —————ta o5, F'&
moments of the atoms are disordered in a manner that o 1F 2 1T
is a magnetic analog to the amorphous atomic % =
AV T A H X 1
3
| | |
0 20

structure of ordinary window glass.

FexNbS2 is an unusual material in that it hosts both
AFM and spin-glass states simultaneously, with the
AFM state influencing the properties of the spin-glass
state via the property of exchange bias. In previously | €
studied thin film materials, this exchange bias results
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the exchange bias in devices beyond engineered thin

film materials a: Schematic of the co-existence of antiferromagnetism and spin glass orders in FexNbS,

b: Out of plane magnetization curves for three different field-cooling conditions for Fe, ;sNbS,.
c: Enlarged portion of the data from (b). d: Exchange bias magnitude as a function of the

Facilities and instrumentation used: Cell 8, 35T magnitude of field cooling, showing an exchange bias value of ~1T at all values of field cooling.
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