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Figure S1. Comparison of the Hertz model (solid line) (1) with the Sneddon model (dashed
line) (2). The latter is more accurate at large indentation, because it properly considers sample
deformation (3). Predictions are shown in terms of normalized force, F* = F/(4R*E/3(1-u%)),
vs. normalized indentation, 6* = 6/R > 0. At any given indentation and fixed Young’s
modulus, the Hertz model overestimates the force, and this effect increases with o
approaching R. However, the discrepancy between the two models remains small, i.e. below

10%, for all 6 <R.
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Figure S2. Comparison of the Hertz model (solid line; approach and retract curves are
identical) with the Johnson-Kendall-Roberts (JKR) model (approach curve - dashed line,
retract curve - dotted line) (4) which includes the effect of adhesion forces (5). Predictions are
shown in terms of normalized force F* vs. normalized distance from contact point at
approach ¢*, assuming a normalized adhesion force of F*,4 = 0.1. In the presence of
adhesion, a jump in the force curve at negative indentation is expected. This feature was
found in the experimental retract curves but not in the approach curves (Fig. 1C), indicating
that adhesion established gradually as the colloidal probe indented the sample. The Hertz
model therefore is expected to provide a reliable measure of the Young’s modulus at small
indentations (where adhesion is weak) and to underestimate the elastic modulus E’ at large
indentations (where adhesion is sizeable). The magnitude of the adhesion force observed in
our experimental retract curves was typically smaller than the magnitude of the compression
force at largest indentation. Based on a numerical comparison of Hertz model and JKR
model, one can show that, under this condition, E’ is underestimated by less than 43%.
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