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“When the Brain Says, ‘Don’t Get Too Close’” -Sandra Blakeslee 

· each person holds within brain a mental representation of the body and its parts, including clothing as it moves through space 
· research found brain cells become active as objects approach space around body = peripersonal space extends to arm’s length, so when a person uses a tool, rake, car, their body schema and peripersonal space expand to include it
· perceptions change as body schema changes in response to outside stimuli 
· hill looks steeper when you wear a backpack than when you don’t
· findings offer biological explanations for phenomena including anorexia (partly disorder of body schema) and syndromes in which stroke patients neglect one side of the body / may explain why people are sucked into video games, and why drivers get so upset when their car is dented
· new research draws on principle that brain forms internal maps of external world; groups of cells hold mental models of everything a person sees/hears/feels/knows, brain also forms mental map of body
·  neurons respond to both vision and touch in ~6 brain areas
· Dr Atsushi Iriki one of first to explore body schema using modern techniques 
· inserting single electrodes into monkey brains and identifying single cells that responded to both a touch on hand and visual space next to the hand
· gave monkey rake, trained them to pull in food pellets with tool, after training, he found that the cells that represented the hand and arm, as well as space around the arm, changed their cell firing pattern to include the rake and the space around it, when tool held passively, its body schema shrank to normal size
· these neurons may constitute the neural basis of a person’s feeling a sense of reality when playing video games, people say they can feel the joystick touching objects in the monitor as they extend their bodies far into space (shown in monkeys enlarged hand on monitor with approaching spider, the monkey retracts own hand experiment)
· stroke patients neglecting on side of body reveal changes in body maps
· Dr Anna Berti 
· asked patient 1 to indicate midpoint of a line held in front of her body
· she put the mark way to the right of the midpoint, but when same line was shown to her in far space (beyond her reach) she found the midpoint with a laser pointer
· neglect caused by stroke extended only to the space around her body
· when Berti asked patient to find midpoint with a stick in the distant line, she made the first mistake; using a tool extended her neglect further into space
· tested patient 2, denied that the wedding rings on her left hand were hers, but when shown rings in front of her on her right hand, she described how she came to own them
· Dr Michael Graziano says people don’t notice they have a body schema until they lose it, or feel it is permanently altered
· Social psych: how does our body schema affect our perception of the environment
· Researchers say large machines can become part of the body map, car can become part of ‘body space’ = why damaging car can create such an emotional response
“Primal, Acute and Easily Duped: Our Sense of Touch” - Natalie Angier 

· Scientists have determined the human finger is so sensitive it can detect a surface bump one micron high
· the human eye can’t resolve anything much smaller than 100 microns
· Touch is an ancient sense in evolution: even simplest single-celled organisms can feel when something brushes up against them and will respond by nudging closer or pulling away
· Touch is the first sense aroused during a baby’s gestation and the last sense to fade at life’s culmination
· Patients in deep vegetative coma will show skin responsiveness when touched by a nurse
· touch is always in perceptual background, often ignored, but indispensable to sense of safety and sanity
· Chris Dijkerman: “Touch is so central to what we are, to the feeling of being ourselves, that we almost cannot imagine ourselves without it. It’s not like vision, where you close your eyes and you don’t see anything. You can’t do that with touch. It’s always there.”
· neuroscientists exploring the implications of recently reported tactile illusions, of people being made to feel as though they had three arms, or were levitating out of their bodies, with hopes of gaining insight into how the mind works
· also used in technology development: better touch screen devices, robot hands, a more well-rounded virtual life (ie phone vibrating instead of ringing = vibrotactile cue)
· touch is the most active sense
· touch has a widespread distribution (whereas sensory receptor for sight, vision, smell, taste, all in head) - receptors scattered throughout skin and muscle tissue, convey to brain via spinal cord 
· different distinct classes of touch-related receptors
· mechanoreceptors: respond to pressure and vibrations
· thermal receptors: sense warmth or cold
· kinesthetic receptors: keep track of where our limbs are
· nociceptors: pain receptors; nerve bundles with bare endings that fire when surrounding tissue is damaged
· signals from various touch receptors converge on brain and form somatosensory homunculus = map of body
· Touch begins to fail when all we have is contour information, and we don’t have weight, texture, and thermal information
· Touch easy to fool = Pinocchio illusion
· Researchers found that if they vibrate the tendon of the biceps, many people report feeling that their forearm is getting longer, their hand drifting even further from their elbow, if they are told to touch the forefinger of the vibrated arm to the tip of their nose, they feel as though their nose was lengthening too
· Some tactile illusions require collusion of other senses
· People watch a rubber hand being stroked while the same treatment is applied to their own hand kept out of view quickly believe the rubber prosthesis is the real thing, and will wince with pain at the sight of a hammer slamming into it
· Parchment-skin illusion

