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Research (What is 
it about?) 

Wobbling induced by pedestrian-bridge interactions 

UNN authors Belykh V.N. 
We find (The 
result) 

It is shown that the pedestrian-bridge interactions can induce significant 
wobbling of bridge even in the absence of resonance 

Abstract Several modern footbridges around the world have experienced large lateral 
vibrations during crowd loading events. The onset of large-amplitude bridge 
wobbling has generally been attributed to crowd synchrony; although, its role in the 
initiation of wobbling has been challenged. To study the contribution of a single 
pedestrian into overall, possibly unsynchronized, crowd dynamics, we use a bio-
mechanically inspired inverted pendulum model of human balance and analyze its 
bi-directional interaction with a lively bridge. We demonstrate that pedestrian-
bridge interactions can induce bistable lateral gaits such that switching between the 
gaits can initiate large-amplitude wobbling. We also analyze the role of stride 
frequency and the pedestrian's mass in hysteretic transitions between the two types 
of wobbling. Our results support a claim that the overall foot force of pedestrians 
walking out of phase can cause significant bridge vibrations. 
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3.  Materials Science, Engineering 

Research (What is 
it about?) 

Room- temperature ferromagnetism in semiconductors 

UNN authors Kudrin A.V., Danilov Yu.A., Lesnikov V.P., Vikhrova O.V. 
We find (The 
result) 

Ferromagnetic behavior has been demonstrate for (In, Fe)Sb layers on GaAs 
substrates at room temperature 

Abstract Spintronics is an emerging field, in which we try to utilize not only charge transport 
of carriers but also spin degrees of freedom in materials and devices. Metal-based 
devices are already applied to magnetic-field sensors in hard disk drive systems, 
greatly contributing to the increase in data storage capacity. They use the spin 
transport between two ferromagnetic metal electrodes separated by an ultrathin 
nonmagnetic material. The latter device structure is called magnetic tunnel junction 
and they used for nonvolatile magnetoresistive random access memory. 
Introducing such spin-related properties in semiconductors is expected to give new 
spin degrees of freedom in semiconductor devices and electronics. So it needs 
ferromagnetic semiconductors. They are known with p-type carrier and for low 
temperatures (up to 60 K). But all of semiconductor devices, including pn junction 
diodes, field-effect transistors, and semiconductor lasers, require a pair of n- and p-
type semiconductor materials to work. The room work temperature of device is 
practically essential. The n-type ferromagnetic (In,Fe)As structure at room 
temperature has been recently produced in Japan. 
We produce n-type (In, Fe)Sb layers with a Fe content up to 13 at. % which have 
been grown on (001) GaAs substrates using the pulsed laser deposition. 
Transmission electron microscopy shows that the layers are epitaxial and free of 
second-phase inclusions. The observation of hysteretic magnetoresistance curves at 
temperatures up to 300 K reveal that the Curie point lies above room temperature. 
The resonant character of magnetic circular dichroism confirms the intrinsic 
ferromagnetism in the (In, Fe)Sb matrix. 
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Application a bio-mechanically inspired 
pendulum model of human balance … 
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make it possible to find the conditions of 
strong lateral wobbling of bridge. 

 

 

 

The impressive example: London 
Millennium bridge wobbing during 
mass procession on 12 June 2000. 
People call it ―The Wobbly Bridge‖. 
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