Analysis of a magnet falling through a coil connected into a RL circuit
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Figure 1. Experimental setup,
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Figure, 3 Configuration of a magnet and a coil to calculate initial
magnetic flux.
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Figure, 4 Typical current change when the magnet is falling through
the cail,
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Figure. 5 Induced current dependence on coil length with the same
number of turns,
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Figure, 6 Current with 16cm long coil,
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Table 1, Current characteristics depending on coil length.
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Figure, 7 Current with 30 cm long cail.
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Table 2, Maximum position of magnet when the peak current is induced,
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Figure, 8 Response characteristics with and without battery,
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Abstract

While a small neodymium magnet is falling through a coil
connected into an electric circuit, the induced current is
recorded by a computer interface device, MBL, We have
measured the current characteristics depending on lengths of
coil, 3.6cm, 8.0cm, 16cm, and 30cm with the same number of
400 turns with or without a battery. When the magnet falls
vertically toward a coil, the magnet is not free falling because
the induced current makes magnetic field, Inside the long coil,
the magnet is almost free falling because of no induced current,
which ends up with an asymmetric shape. Induced electric
current in the circuit that an external battery is supplied is less
sensitive, This is because of inertia and magnetic field by the

dc current, We found the very interesting point that the

maximum of %happens inside coil not inlet plane of the coil,
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