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Next-generation spintronic devices will benefit from low-dimensionality, ferromagnetism, and half–metallicity, possibly 
controlled by electric fields. These technologically–appealing features are predicted, via first-principles calculations, to be 
combined in doped CdOHCl, a van der Waals material from which 2D layers may be exfoliated. A homogeneous hole–doping is 
found to give rise to p-band itinerant magnetism in both the bulk and few-layer phases arising from a Stoner instability: as the 
Fermi level is tuned via hole–doping through singularities in the 2D-like density of states, ferromagnetism develops with large 
saturation magnetization of 1 μB per hole, leading to a half-metallic behaviour for layer carrier densities of the order of 1014 cm−2 
. Furthermore, we put forward electrostatic doping as an additional handle to induce magnetism in monolayers and bilayers of 
CdOHCl. Upon application of critical electric fields perpendicular to atomically–thin-films (as low as 0.2 and 0.5 V Å−1 in the 
bilayer and monolayer case, respectively), we envisage the emergence of a magnetic half-metallic state.  

 
 
 
 
 

Fig. 1: Total density of states in the paramagnetic phase at 
the critical hole doping, tuning the Fermi energy at a sharp 
peak in the DOS and driving a Stoner-like magnetic 
instability. CdOHCl displays a half-metallic ferromagnetic 
phase in both bulk and monolayer structures, with a 
magnetic moment quickly saturating to 1 μB per hole as a 
function of the hole concentration, as shown in the inset. 

Fig. 2: Projected DOS for monolayer (a) and bilayer (panels 
(b),(c) for top and bottom layers) on application of an 
electric field E=0.6 eV Å−1, highlighting field-induced band 
shift and fully spin-polarized half-metallicity. Panel (d) 
shows the magnetic moments as a function of applied 
electric fields: the asymmetric response as well as the 
stronger tendency of bilayer to develop magnetism are 
ascribed to the inherent polarity of CdOHCl atomic stack 
(displayed in the inset, alongside the magnetic density of 

 


