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Motivation

Response to the local magnetic field Hlocal
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Temperature dependent anisotropic g factor
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✓ gab ≠ gc

CrSiTe3 CrGeTe3

Anisotropic fluctuations

• Significant fluctuations

• Anisotropic Hlocal
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Samples and measurements

Determine the critic temperature Tc

➢ Sample structure

➢ Measurements 

Temperature dependent g factor

Conclusion

Magnetic anisotropy dependent g factor 

Sample 𝐠𝐢𝐬𝐨 ∆𝐠𝑻𝒄/𝐠𝒊𝒔𝒐 (%) 𝑻𝒄 easy axis (plane) Reference

CrCl3 1.943 -19.4 17 K(AFM) ab plane This work

CrBr3 2.010 8.2 31 K(FM) c axis This work

CrI3 2.071 38.0 61 K(FM) c axis This work

Cu(en)(H2O)2SO4 ~ 2 ~ -10.0 0.91 K(AFM) a axis [1]

BaCu3V2O8(OH)2 ~ 2 ~ 9.0 9 K(AFM) c axis [2]

CrGeTe3(CGT) 2.039 ~ 14.7 68 K(FM) c axis [3]

CrSiTe3(CST) 2.050 ~ 47.8 34 K(FM) c axis [3]

✓ We observed the variation of the g-factor with temperature in 2D materials 

CrX3, and also detected the anisotropic g-factor when the external magnetic field 

is applied along different crystal axes.

✓ We observe a distinct g-factor anisotropy in easy-plane anisotropic CrCl3

compared to the easy-axis anisotropic materials CrBr3 and CrI3. 

✓ Our analysis establishes a positive linear correlation between g-factor shifts and 

effective fields, connecting the g-factor anisotropy to magnetic anisotropy. 

➢ Typical 𝒇𝒓-𝐇 dispersions for CrCl3, CrBr3 and CrI3 at three temperature

➢ Temperature dependent of 𝒇𝟎, ∆𝑯𝒓

CrCl3 (Tc~17 K),    CrBr3 (Tc ~31 K),    CrI3 (Tc ~61 K). 

Large difference between the slopes of H//c and H⊥c near Tc

For 𝐇 ⊥ 𝒄, 𝒇𝒓 =
𝐠 𝝁𝑩

𝒉
𝑯(𝑯 +𝑯𝒆𝒇𝒇)

For 𝐇 ∥ 𝒄, 𝒇𝒓 =
𝐠 𝝁𝑩
𝒉
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➢ Summary of 𝐠𝒊𝒔𝒐 and g shift ∆𝐠𝑻𝒄/𝐠𝒊𝒔𝒐 for typical 2D and quasi-2D ferromagnets

AFM

easy-plane anisotropy 

FM

easy-axis anisotropy 

FM

easy-axis anisotropy 

Similar lattice structure & 

Different magnetic anisotropy

The maximum anisotropic g factor at Tc: 

ൗቁ∆ Τg𝑇𝑐 g𝑖𝑠𝑜 = (g
𝑐
𝑇𝑐 − g𝑎𝑏

𝑇𝑐 g𝑖𝑠𝑜

Anisotropic g-factor can be fitted by:

For 𝐇 ∥ 𝒄, g𝑐 𝑇 = g0 1 +
𝑆 𝑆+1
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For 𝐇 ⊥ 𝒄, g𝑎𝑏 𝑇 = g0 1 −
𝑆 𝑆+1
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The effective magnetic field extrapolated to 
0 K can be obtained through:

𝐻𝑒𝑓𝑓 𝑇 = 𝐻𝑒𝑓𝑓0 1 − 𝑎𝑇
3
2

𝐻𝑒𝑓𝑓0

𝐠𝒂𝒃, 𝐠𝒄 and 𝑯𝒆𝒇𝒇

Vector Network Analyzer (VNA) :

100 MHz ~ 67 GHz

R. Tarasenko, et al., Phys. Rev. B 87, 174401 (2013)

gab > gc 
or 

gab < gc What is the correlation 

between magnetic anisotropy 

and  the g-factor anisotropy?

✓ Anisotropic g factor in CrX3 ( gab ≠ gc )

✓ A distinct anisotropy in CrCl3 compared to CrBr3 and CrI3
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➢ Typical absorption spectra ➢ Temperature dependence of 𝐠 ,𝑯𝒆𝒇𝒇

A 𝐩𝐨𝐬𝐢𝐭𝐢𝐯𝐞 𝐥𝐢𝐧𝐞𝐚𝐫 𝐜𝐨𝐫𝐫𝐞𝐥𝐚𝐭𝐢𝐨𝐧

g factor anisotropy is correlated to 

the magnetic anisotropy

✓ Temperature

？Magnetic anisotropy

➢ Relationship betweeng shift ∆𝐠𝑻𝒄/𝐠𝒊𝒔𝒐, 𝑯𝒆𝒇𝒇𝟎 and  𝑲𝒛


