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Fig. 1. EDXS spectrum of LaCrSbs (main panel), single-
crystal diffraction pattern in reciprocal space (left inset)

and morphology (right inset).
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Fig. 2. (a) Isothermal magnetization curves at 2-300 K; (b) Arrott plot of panel (a) around critical point.
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Fig. 3. The isotherms plotted as M'/? versus (H/M)"~ with different models: (a) 2D Ising model; (b) 3D Ising model; (c) 3D Heisen-

berg model; (d) tricritical mean-field model.
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Fig. 5. (a) Temperature dependence of Mg (7, 0) and Xal (T) , and their curves fitted using Eqs. (3) and (4); (b) isothermal mag-

netization curve at 126 K, insets shows log-log plots of the main figure and their linear fits; (c), (d) renormalized isothermal mag-

netization curves calculated using Egs. (6) and (7), confirming their universal behavior.
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Table 1.  Comparison of the critical exponents with

theoretical models and literature results.
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F G, I A BRI KR
F. ARSI Ry X — 2 S 1 O AT REAE T AR
KRR B A A K 0 A 5 25 AT
BB SHINCIT A, SEWEACHAR G R
ST B, HE S| A G S 00 B 1 5 2 Y
FROE. WA, 7R ST AR AS 00 1 A2 45 A 5 o BE A
J(r) ~r= 496 (P r=5 ) R, IREIRABHEAERIF/
¢ RKKY (Ruderman-Kittel-Kasuya-Yosida) FHH.
VE PSR E PR = 1 R AT B 7 R 58 Y
PABIERN, X —25 SR A BAE AL 0% 52 Z
Sl FFEEC R A A B R PR TR FE A R

AR E RIS, TCRRIAT-TH 25 ][] PR T AR5
Y H AR A BRI T BIREA 7, (R AF R
XF MPS; (M = Mn, Fe, Ni), CrXTe; (X = Si,
Ge, Te) M Fe;GeTe, 50l b HTHEA M —4E R4
PERGERBIFTEIESS: B R AR, X SR R AL
AR B AR FH 25k Ae DN = 4 31 — 4 ) 4 B R 1401,
X T LaCrShy M7, 2 [ #E& I AL 50 T,
HAE Deguchi-Tahakashi ElH 2L H 5 Fe;GeTe,
S ARNUE — AEREE AR AURRIE; 45545 n] Sk
AR SRAAEAE IR UNRR0N, §75 LaCrSby 75—
YER RN SR Y CA T RE, H 4B R T %
PEAT M R I B A T S A B A SR A (5

4 % #

AW FT UM ME 4t [ ik s 5 = 4w A
YEFHEEPER LaCrShy A 78 %5 42, 8 i 5 b B i
ARG AL I D 56 BT R 4, WA T Lk
FEARAE (I SR S A HE RGP AR EAE R AL, 8t
I AL 5 BRI (115—140 K) kit B 25 R o 1k il 4
P, K H Arrott-Noakes e H A 1E(CE, #iE T
AR 25 1Y LaCrSbe 5 18 8k - G RG AH A2 e HL
REE To = 126 K, IWA48%L 3 = 0.376, v = 1.417,
§ = 4.76. i@t Widom FrEEFE | RENESHRE T F2S
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Heisenberg-like critical behavior in the quasi-two-dimensional
metallic ferromagnet LaCrSb;”

MAO Qianhui?’ DENG Haotian! CHEN Bin?»  YANG Jinhu?

1) (College of Science, Henan University of Engineering, Zhengzhou 451191, China)
2) (Department of Physics, Hangzhou Normal University, Hangzhou 311121, China)

( Received 22 March 2026; revised manuscript received 13 April 2026 )

Abstract

LaCrSb; is a material exhibiting both quasi-two-dimensional spin fluctuations and three-dimensional
magnetic interaction characteristics. By measuring the isothermal magnetization of single-crystals and
conducting a systematic critical behavior analysis, we clarify the critical properties of its ferromagnetic phase
transition and the intrinsic magnetic interaction mechanism. Based on high-precision isothermal magnetization
data measured in the vicinity of the critical point, the Curie temperature for the ferromagnetic-paramagnetic
phase transition is determined to be T = 126 K, with the critical exponents obtained as § = 0.376, 7 = 1.417
and § = 4.76 via the self-consistent iterative method based on the Arrott-Noakes equation. The reliability of
these critical exponents is verified by the Widom scaling law, the magnetic state scaling equation and other
analyses. A comparison with theoretical models demonstrates that the critical behavior of the magnetic phase
transition in this system basically belongs to the universality class of the three-dimensional Heisenberg model.
This conclusion is further confirmed by the distance-dependent decay behavior of the exchange interaction J(r),
revealing the dominant role of isotropic direct exchange interactions in this system. Finally, drawing on research
findings of other quasi-two-dimensional magnetic materials, this work proposes that LaCrSb; may exhibit non-
zero temperature magnetic order in the two-dimensional limit, thereby possessing important theoretical research

significance and promising practical application prospects.
Keywords: LaCrSbs, critical exponents, scaling law, Heisenberg model
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