
Transient stabilization of unstable states: whya stik balaned at the fingertip always falls?John MiltonClaremont, California, USAThe prevention of falls in the elderly, and their aompanying mortality and mor-bidity, are major hallenges faed by aging industrialized soieties. Inreased risks offalling are assoiated with diseases of aging, suh as diabetes, whih enlarge sensorydead zones of peripherally loated sensory reeptors related to balane ontrol. Thesensory dead zone represents a range of the ontrolled variable over whih no out-put is generated. Consequently mathematial models for balane ontrol are posed asswithing, or hybrid, type models in whih the feedbak ontrol is turned on when-ever the ontrolled variable exeeds a sensory threshold. From a dynamial point ofview the presene of a dead zone represents a small-sale nonlinearity whih does nota�et large-sale linear stability, but an produe omplex dynamis inluding limityle osillations and miro-haos. Here it is shown that for suh systems it is possiblethat balane an be maintained for as long as minutes even though the feedbak on-trol is asymptotially unstable! Thus, for example, a stik balaned at the �ngertip,an important laboratory paradigm for investigating the neural ontrol of balane, aneventually fall no matter how skilled the stik balaner. These observations support thehypothesis that tehniques whih modify sensory dead zones, suh as noisily vibratinginsoles, may be useful to redue the risk of falling in the elderly.
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