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Moving boundaries create shear

We investigated the structure-forces coevolution in rotational shear of a planar assembly of photo-elastic Experimental study of
polyurethane-discs of four different sizes under constant confining stress [1,2]. Disc positions and contacts statistical structures and
were determined using unpolarized red light. A dark-field polariscope, using circularly polarized blue light, £ :

orces in granular matter
detected mechanical deformations and the force network. The experiment ran through: a de-correlation step, 9

initial state preparation, steady-state dynamics. b Al Rt ler k¥ AP
Repeated measurements of the structure and cell order distribution of the geometric contact network were
carried out, validating theoretical predictions of detailed balance[3,4] and maximum entropy[3]. DPG Condenﬁfggg:iirr ggg;s Conference
Simultaneously detected force chain networks had more cells of higher orders than the geometric network, Dynamics and Statistical Physics

providing less than maximum entropy. This is attributed to the sensitivity of force detection to low-force Poster DY 46.6 Granular Matter

contacts. Characteristic differences also existed in the shapes of small cells.

Additional materials: Video showing the time evolution of forec chains

Methods and Materials https://www.uni-ulm.de/fileadmin/website _uni_ulm/nawi.inst.100/DPG-Regensburg-DY46.6.mp4
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Fig. 6 Data analysis: Algorithm [1] Summary and Outlook

» Larger systems would be desirable
« Demonstrate that findings are
independent of material pairing

* To be done:

« Quantitative analysis of stress in

particles
« Larger range of pressures
« 3D experiments?

* We have built an apparatus which
measures simultaneously geometry and
forces

* Fewer force cells than geometrical cells: A
threshold problem of optical detection

* Measured rates are in agreement with
theoretical predictions

 Particle-particle friction controls rates

Fig. 7 Detected force networks an geometrical
contacts [2]
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