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Layered vdW transition metals trihalides

Overview of the layered vdW transition metals trihalides CrCl; crystals

MX; crystals
MCl,

Intensity (arb. units)

20 °C

. 1 ' 1 1
580 578 576 574 572 202 200 198 196
Binding Energy (eV)

e —o—CrCl, Green Laser
ol I go C2/m|12) Wavelength = 532 nm PS
= S —o—1, i
sl ¢ : -~ "3
e £ z g
Er - Py
e &
CF =
gt 3 LAJ
7}
0 20 40 60 80 100 0 100 200 300 400
20 (Degree) Raman Shift (cm")

M. McGuire et al., Crystals, 7, 121 (2017)
Kazim S. et al. Nanotechnology, 31, 395706 (2020) IWAMO 2021 2
D. Mastrippolito et al., Nanoscale Advances, 3, 4756-4766 (2021)



CrCl; nanoflakes
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CrCl; nanoflakes
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Monolayer CrCl; phases

Pristine CrCl, Cl-defective 2X1 supercell (CrCl, ;) Ordered O-CrCl,
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Magnetic Moment (pg/Cr)

Cr magnetic moment (3.15 ;) of CrCl,

Cr magnetic moment (3.53 pg) of CrCl, ;¢

Ferromagnetic CrCl,
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Magnetic properties of O-CrCl,

Cr magnetic moment (3.05 p;) of O-CrCl,
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Conclusions

* Cl-vacancy defective and ordered oxidized induced extrinsic phases in 2D CrCl;

* Halogen vacancies represent a low-cost method to enhance the magnetic ordering
temperature of the 2D transition metal trihalides class

* Oxygen intercalated impurities result in unconventional 2D ferrimagnetic hexagonal system
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Valence and conduction bands
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