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Today:

* E-paper
e Electric Fields
e Electrolocation




A plastic balloon is charged negatively and then hold to
a non-conducting wall. When released, the balloon
will...

A. Drop
(B stick to the wall

/-
(\C):an’t be sure
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Electronic Paper

Paper consists of a sheet of very small transparent capsules, each about 40
micrometers across.

Each capsule contains an oily solution containing black dye (the electronic ink), with
numerous white titanium dioxide particles suspended within.

The white particles are slightly negatively charged.

Applying a negative charge to the surface electrode repels the particles to the
bottom of local capsules, forcing the black dye to the surface and giving the pixel a
black appearance.

Reversing the voltage has the opposite effect - the particles are forced to the surface,
giving the pixel a white appearance.

- +



http://en.wikipedia.org/wiki/Titanium_dioxide




Electric Fields
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A very small stationary negative test charge g,

(g, < 0) at a certain location experiences a net
electric force in the +x direction. What is the
direction of the electric field (not due to q,) at q,’s
location?

A. +X -
F
B. —X .?f(oa —D+y
C. Can'ttell
for sure.




What is the electric field direction at this
location if g, is removed?

A. +X = 0
B.) —X
C. Can'ttell

for sure.
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What is the ‘B
direction of the ;
electric field at B :gﬁ?-
pointA?  +Q. AL T SR
<——D x——D > +X
A e
B. « 'C
C. 1
D. |
E. None of the above
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direction of the | :;.-—’1-2 +&
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Electrolocation:

* In active electrolocation, the animal senses
its surrounding environment by generating
electric fields and detecting distortions in
these fields using electroreceptor organs.

e Thisisimportant in ecological niches where
the animal cannot depend on vision: for
example in caves, in murky water and at
night.

* Examples: electric eel, ...



* In passive electrolocation, the animal
senses the weak bioelectric fields generated
by other animals and uses it to locate them.

* These electric fields are generated by all
animals due to the activity of their nerves
and muscles. A second source of electric
fields in fish is the ion pumps associated
with osmoregulation at the gill membrane.

* Examples: shark (can detect 0.5 pV/m!),
platypus, Guiana dolphin...

1st Gill Slit

Electroreceptors in the head of a shark.




