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Gamma Oscillations During Brain Activity: 
Properties, Significance and Future Experiments

Gamma oscillations (waves) are the product of many neurons firing at the same time at around 20-60 Hz frequencies (Hz = number of cycles/second). Researchers have demonstrated that these oscillations are involved in higher mental activities such as perception, memory, REM sleep and even problem solving. The intrinsic oscillatory properties of neurons are recognized to be the central elements in generation of temporal binding required for higher mental activities. Temporal binding is a function provided by gamma-band activity, where single-cell oscillators and the conduction time of the intervening pathways support large multicellular resonance that is closely linked with cognition and subjective experience. In the article we reviewed it is suggested that gamma oscillations may be produced and propagated intracortically by network interactions of large groups of neurons. Recent findings using the patch-clamp recording technique on single neurons suggest the presence of gamma oscillations in the nuclei of the Reticular Activating System (RAS) in brainstem, especially at the peak of cholinergic agonist carbachol-induced excitatory postsynaptic currents. Planed experiments will test the hypothesis that gamma oscillation population responses are present in specific nuclei of the RAS, the pedunculopontine nucleus (PPN), the subcoeruleus nucleus(SubC) and the parafascicular nucleus of thalamus (Pf), and that they correlate with the activity of single neurons. These experiments will expand our knowledge of RAS and potentially contribute to our understanding of sleep/wake disorders.
