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High anisotropy materials have critical importance in permanent magnets, magnetic recording media, and 
spintronics, however their reliance on rare-earth and precious metals is a longstanding concern for sustainability. 
While the search for new rare-earth-free high anisotropy materials has exhausted much of the pool of binary and 
ternary alloy compositions, entropy-stabilization in high entropy materials (HEMs) affords a vast number of unique 
and unexplored electronic structures potentially favorable to high magnetic anisotropy. Conventional high entropy 
alloys exhibit uniform chemical disorder and cubic crystal structures, whereas long-range chemical order and low-
symmetry crystal structures play important roles in magnetic anisotropy. In my talk I will present on design and 
fabrication strategies to realize magnetic HEMs with intermetallic sublattices and uniaxial symmetry, and 
explorations of their magnetic properties throughout the composition space. We start by demonstrating a 
fabrication approach based on sputtering and rapid thermal annealing (RTA) in FeCoNiMnCu thin films, which show 
an almost 40-fold increase in coercivity from the as-grown state. Next, inclusion of 50 at.% Pt in the film leads to 
ordering of a single L10 high entropy intermetallic phase after RTA, along with development of a large perpendicular 
anisotropy and 3-orders of magnitude increase in coercivity. Finally, we explore the composition space of C16 phase 
3d transition metal borides using a combinatorial approach, leading to discovery of a novel high anisotropy 
composition beyond the binary and ternary borides. 
 
 

Thursday, October 24, 2024 
10:45 AM (UTC-05:00) Eastern Time (US & Canada) | Hybrid format 

Attend in person (room K04B, NCNR) if you have access to the NIST campus, or remotely using the link below. NCNR 
access is not required. 

 
https://nist.zoomgov.com/j/1601782877?pwd=tqZKhcYHa7cHbFMoV8R7PKYMlLC6eJ.1 

Meeting ID: 160 178 2877  
Passcode: 524763 

 
One tap mobile  
+16692545252,,1601782877#,,,,*524763# US (San Jose)  
+16469641167,,1601782877#,,,,*524763# US (US Spanish 
Line) 
 
Join by SIP  
• 1601782877@sip.zoomgov.com  
 
Join by H.323  
• 161.199.138.10 (US West)  
• 161.199.136.10 (US East)  
Meeting ID: 160 178 2877  
Passcode: 524763 

Dial by your location  
• +1 669 254 5252 US (San Jose)  
• +1 646 964 1167 US (US Spanish Line)  
• +1 646 828 7666 US (New York)  
• +1 551 285 1373 US (New Jersey)  
• +1 669 216 1590 US (San Jose)  
• +1 415 449 4000 US (US Spanish Line)  
Meeting ID: 160 178 2877  
Passcode: 524763  
Find your local number: 
https://nist.zoomgov.com/u/aehwrj4xRr  
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