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Abstract:
[bookmark: _GoBack]This presentation will provide a context for the Workshop on “States of the Multi-Scale Brain in the Time Domain”.  The goal is to highlight opportunities to apply imaging, computational, neurobiological, -omics, and behavioral approaches to address gaps in knowledge regarding state-dependent changes in brain function.  Earth’s 24-h light-dark cycle exerts an evolutionary pressure for all life forms to optimize timing of energy capture and expenditure.  Self-organizing biological systems ranging from Neurospora crassa (bread mold) to humans have incorporated solar cycles as endogenous cellular rhythms with species-specific period lengths.  Cellular rhythms are the lower-level phenotypes that cause periodic oscillations in the higher-level phenotypes of physiology and behavior.  The potency of cellular rhythmicity for normal function means that disorders of temporal organization contribute a number of pathologies.  Obstructive sleep apnea (OSA) has a prevalence of about 3% to 5% in middle-aged women and men, respectively.  Strohl will describe a biomedical engineering approach to treat OSA by stimulating upper airway muscles.  The rhythm of sleep and wakefulness is expressed by each of the 7 billion people on earth.  In the U.S. general anesthesia is performed about 50,000 times per day yet the brain mechanisms regulating states of sleep and anesthesia are not understood.  Baghdoyan will describe neurochemical studies of sleep and anesthesia.  Among healthy individuals sleep fragmentation and deprivation has significant negative effects on emotional status, cognition, and psychomotor performance.  Dinges will conclude the workshop with an update on optical computer recognition systems designed to detect fatigue, stress, and emotional states.

Biographical Sketch: 
Ralph Lydic is a neuroscientist who directs an NIH-funded research program aiming to help understand the neural networks that regulate states of consciousness.  He is characterizing the neurochemical phenotypes that modulate states of sleep, anesthesia, and pain.  Lydic is actively involved in education and has trained 22 postdoctoral fellows and served on 26 Ph.D. thesis committees.  Under Lydic’s mentorship more than 40 undergraduates have earned co-authorship on peer reviewed publications or abstracts.  Lydic’s commitment to biomedical research includes past service as a President of the US Sleep Research Society and NIH study section member.  He also reviews grant applications for the NSF, U.S. Army, and Israel Science Foundation.  Ralph currently serves as Chairman of the External Advisory Council for the National Space Biomedical Research Institute and as Chairman of the External Advisory Panel, Institute of Circulatory and Respiratory Health, Canadian Institute of Health.
Ralph completed his Ph.D. at Texas Tech University and spent postdoctoral and junior faculty years at Harvard Medical School.  He was recruited in 1986 to the Pennsylvania State University where he progressed though the ranks to serve as the Julien F. Biebuyck Endowed Professor and Director of Anesthesia Research.  In 1999 Ralph was recruited to University of Michigan as the Bert La Du Endowed Professor and Associate Chair for Anesthesia Research.  Ralph recently joined the University of Tennessee, Knoxville as the Robert H. Cole Professor of Neuroscience.  He holds a Joint Faculty appointment at ORNL and professorial appointments in Anesthesiology and Psychology at UTK.
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