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Figure 3: The projected 95% CL sensitivities (left panel) and the size of the astrophysical uncertainty (right panel)
for a silicon target with DM interaction described by the form factor F (q) = 1. The results are given for four di↵erent
values of ionization threshold Q: 1 (gray), 3 (blue), 5 (orange) and 10 (light green) electron-hole pairs. In all cases
the limiting solid lines correspond to the MIN (green) and MAX (red) velocity profiles, while the dotted lines show the
central MED profile. In all the cases the di↵erence in the local DM density is taken into account. In the right panel the
size of the uncertainty is shown as the ratio of the MIN and MAX profiles to the MED profile, and on the right hand
side of the frame also as the percentage di↵erence from the best-fit case.
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Figure 4: The same as Fig. 3 but for germanium target.

4 Discussion and conclusions

In this paper we analyzed the results of the recent IllustrisTNG hydrodynamical simulation and
obtained the local DM halo properties. We identified the resulting best fit (MED) as well as – from
the point of view of predicted sensitivity of DM direct detection experiments – extreme MIN and MAX
profiles. These profiles amount to first of the two main results of this work and can be adopted in
updated direct detection analyses. Next we used them to quantify, for the first time, the astrophysical
uncertainties of the sub-GeV electron recoil DM searches.

Qualitatively, based on experience with nuclear recoil based searches, one would expect that:
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