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Hans Berger Discovers the EEG

_Orey Matter

University of Jena, Germany 1929




Brain Waves
Measuring Brain Activity at the Scalp J\f

The EEG measures voltage
changes that vary msec-by-
msec when ions flow into
and out of brain cells in the
cortex -- the outer layer of
the brain

When enough cells are co-
active the changes add-up
and can be recorded at
the surface of the head

Voltage changes over time based on activation



Josef Fourier

1768-1830 Delia

Theta [ ~—/

_ _ Beta [ /il A\ A A fd o [
Fourier analysis GRLI R B i I L A

decomposes EEG signal

into different frequencies TR [ "
Gamma 1";'14»"‘.-\‘ ‘.‘”‘.‘r""{”‘.,‘M‘"‘-‘ . ‘\ If “ \‘W dh ‘ “‘ “ ‘H‘H | I
| [ 1

\H
\
|



SPEED COUNTS!

The science of the swing

When a bug league pitcher throws a 90 mph fastball, a batter has less than a quarter second o see the pitch, judge its speed and location, decide what to do, then start to
swing. The bat must meet the ball within an eighth of an inch of dead center and at precisely the nght millisecond as the 3-inch spinning sphere whizzes by.
It is a superhuman feat that is “clearly impossible,” said Robert Adai, a Yale physicist who has studied the science of baseball.

Batter's  Looking: it takes 100
actions milksoconds for the eye of
the batter 1o see the ball and
send an image to the brain,

Thinking: It takes 75 mdl-seconds e
for the brain 1o process the PR Ut O A s | St ()
information and gauge the speed
and location of the pitch,

Deciding: The battor then must decide, in just 26 milliseconds, .. 20
whether to swing or let the ball go by. It takes another 25
miiseconds 10 pick a swing pattemn = high, low, insade, outsde.

X _!wmmumswhmlhwmﬁm*lo 200

the logs 1o start the batter's stide. This takes atleast 16 """~

Contact: The bat must meet the 3-inch spinning ball
within an esghth of an inch of dead center and at
J precisely the right millsecond. L .20

Margina of error: If the %
SWIng is even
midkseconds 100 kate or
100 early, the ball will

sadl foul past the first- Swinging: The swing itself takes 150
or thrd-base ines. -,: ----------------- = miliseconds. During the first 50 méiseconds,
the batter can stop. But after 100
mikseconds, the bat is moving 100 fast, and
the swing cannot be checked.

The swing involves moving a 2-pound bat at
more than 80 mph and delivening up 10 nine
horsepower of energy 1o the ball.

Sowrces: Robert Ader, Yale Universty. The Language of Sport by Tem Constine, Assocated Press Jomn Boancaann / The Chronncle
. d




11 METERS TOO CLOSE for the BRAIN to DECIDE




EEG and NeuroPlasticity in Aging

Anguera et al. Nature 2013
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Frontal Theta
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- 2-5 % of Brain Energy is Devoted to
conscious, Explicit Behavior

- 2-5% of Brain Energy is devoted to
unconscious, implicit behavrior

-The remaining energy consumption is
comprised of “housekeeping” keeping the
brain ready for explicit and implicit processing




HEMI-SPATIAL NEGLECT
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The Left Side of Space Does not Exist
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Set the Time to Six




BOTH SPATIAL and OBJECT NEGLECT

Performance




