This Week

Feeling Fields: Animals can sense electric
fields and magnetic fields to help them move
through the world.

X In the force model, A

@ AonB - oxerts a force directly on B.

In the field model, A alters the

. . /\///X\//_-\\}\ space around it. (The wavy lines
Fun F IY stlck The field model. x\\ are poetic license. We’ll soon
- ®

learn a better representation.)

Particle B then responds to
9 the altered space. The altered
space is the agent that exerts
~ the force on B.

Inactive hair
follicles are
now electric
field sensors.

Charging by
Contact




Positively charged
bees transfer a small
charge to a flower
when they visit.

A bee acquires a +32 pC
charge as it moves through
the air.Thus, an electric
field surrounds the bee.

If a second bee can sense a §
field of 1 N/C (which it
probably can) from how far
away can it sense the first
bee, in principle?

Half a meter—or
about a foot and a
half.

A bee can tell, from a
distance of 20 cm (about 6
inches) that another bee
has visited a flower.




) Atmospheric electricity
DanCll’lg with fields There is usually an electric field near the earth.

_— It gets bigger when clouds form.
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Part 1I: Magnetic Fields

The shark knows you are there.

Changing magnetic fields induce electric fields. Sha"kst‘.‘s‘:,t:‘:"' electric sense to detect
And those electric fields can make currents flow. magnetic fie’ds. . =
* A shark is sensitive to a
potential difference of 5 nV.
* The shark’s head is 0.60 m
wide, and it swims at 2.0 m/s.

What is the magnitude of the
smallest field variation that the
shark could detect?
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Shark Shoal at a Seamount

Dipoles Line Up With The Field
Magnetism is liney uppy, not forcey.

Each iron filing acts ...
like a tiny compass
needle and rotates to
point in the direction
of the magnetic field.

Since the poles of the
iron filings are not
labeled, a compass can
be used to check the
direction of the field.
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Magnetic field anomaly in field. flines




The Magnetic Field of the Earth

The south pole of the earth’s magnet
is actually in northern Canada, not
right at the north geographic pole.
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Cows possibly line up with the earth’s field.

Keeping a Record

Navigating with the Dip Angle
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Design an experiment:

How would you prove that
sea turtles use the dip angle
to determine their latitude?

Navigating with the Dip Angle
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