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By the convention that the arrows are oriented (0, 0, 1) away from the 
skyrmion centre, an elementary full skyrmion has degree −1 (ref. 14).  
Inside a stretched skyrmion, the arrows are oriented (0, 0, −1),  
and an antiskyrmion placed here has degree +1. Hence, the total 
degree of an S(NA) bag is NA − 1 (agreeing with our configurations 
up to numerical precision). More complex structures with antisky-
rmion bags inside skyrmion bags have been experimentally and 
numerically realized too (Supplementary Fig. 4), giving a net degree 
NA − NS, which can in principle be any integer, positive or negative, 
where NS is the total number of skyrmions and counting both NS 
and NA includes the both skyrmion and antiskyrmion bags.

We predict that 2D skyrmion bags will also exist in solid-state 
chiral magnets. The energy density equation (1) is a good descrip-
tion of oriented chiral materials more generally and represents a 
micromagnetic Hamiltonian (see Methods). We perform dynamical 
simulations of magnetic skyrmion bags based on the energy density 
in equation (1) and the Landau–Lifshitz–Gilbert equation using the 
MuMax3 finite-difference GPU accelerated code22. For magnetic 
systems, J and D describe the exchange and Dzyaloshinskii–Moriya 
interaction (DMI)23–26, where fext incorporates Zeeman coupling, 
magnetostatic energy and magnetocrystalline anisotropy terms. 
The skyrmion bags in chiral magnets can be stabilized by an applied 
magnetic field (Fig. 3a), which leads to the conformational differ-
ence compared to their LC counterparts, albeit with identical topol-
ogy. The effect of including the magnetostatic energy is illustrated 
in Fig. 3b, where the demagnetizing field acts as an easy-plane 
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