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Abstract :

It is important to comprehensive understand of the dynamics of allergens to prevent allergic
diseases such as hay fever. It is considered that pollens and yellow dust can be treated as granular
materials in physics. In the present study, we have studied the impact on a granular bed by a solid
sphere, a hydrogel sphere, and a cube. The impact of an object will lead to the formation of a
crater. The resultant crater of a cube impact is an ellipse. The impact dynamics depends on the
initial condition of the attitude of the cube. The diameter of the crater D. is proportional to the
1/4 power of the impact kinetic energy of the object U (D.~U""*) when the object is a solid sphere
and the impact velocity is low. On the other hand, some scaling factors have been reported as
distributing from 1/6 to 2/5 for the impact of a liquid drop due to the complexity of a liquid drop
impact phenomenon, where a drop deforms, splashes, and penetrates the granular bed. A hydrogel
sphere deforms without splashing and penetrating; thus, we can consider only the effect of the
deformation on the scaling relation. For spheres with high Young’s modulus, the relation of the 1/4
power law, which is reported for a solid sphere impact cratering, is observed. On the other hand,

the power is smaller than 1/4 for the impact of the sphere with small Young’s modulus.
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