rI OO0 ooooooo ooo

oo bOobtobobooobod

Oo0ooooo o"ooo o"™mooaoo™
000000000 0000000000 00000000000000000°W0000000000

A Recipe of Science Education; Scientific Demonstrations of Lightning
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Four scientific demonstrative presentations concerning a lightning are presented in this article. All presenta-
tions can be easily performed on the scientific events held in educational and/or research institutions, such as uni-
versity, college, research center, elementary, secondary and high schools. The first topic is long gap discharge which
shows the model of the lightning from lightning clouds to ground. The high voltage is generated using an impulse
voltage generator, which consists five capacitors, gap switches, and dc high-voltage power supply. Human shaped
wet sponges were employed in the presentation as a human-body. The second topic is turning-on a fluorescent lamp
without direct power supply using Tesla coil as electromagnetic wave radiation source. We show not only some com-
mercial products of Tesla coil but also show how to construct the Tesla coil with much higher output voltage than
the merchandise. The third demonstration is a ball lightning using a microwave. Finally, we show a handicraft of
small lightning generation on the name card using a piezoelectric crystal in an electric throwaway lighter.
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Fig. 1 Equivalent circuit of Marx generator.
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Fig. 2 Photograph of setup of capacitors, gap switches and resis-
tors.
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Fig. 3 Photograph of triggered spark gap switch.
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Fig. 4 Photograph of Marx generator.
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Fig.5 Waveform of output voltage in case of open circuit load.

Table 1 List of parts and their prices.

Name of parts Price (¥)
Capacitors 600,000
Resistor 35,000
Gap switch (made to order) 150,000
Trigger pulse generator 20,000
Charger 30,000
Frameworks 15,000

Total price ¥850,000
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Fig. 6 Waveforms of voltage and current in case of water resistor
load with resistance of 12 Q.
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Fig. 7 Long-gap discharge to a human-shaped sponge doll.
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Fig. 8 Long-gap discharge to a higher sponge doll (left photograph)

and a simulated tree (right photograph).

Fig. 9 Long-gap discharge to a simulated vehicle.
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Fig. 10 Electrical circuit of Tesla coil.
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Fig. 11 Gap switch in Tesla coil.
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Fig. 12 Tesla coil.

Fig. 13 Photograph of discharge from top of the Tesla coil high volt-
age generator.
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Table 2 Prices of parts for Tesla coil high-voltage generator.

Name of parts Price (¥)
Capacitors 20,000
Resistor 2,000
Electric wires, cables 4,000
Rectifier (diode bridge) 14,000
Charger 9,000
Frameworks 23,000

Total price ¥72,000

Fig. 14 Light emission from a non-connected fluorescent lamp ex-
cited with electromagnetic wave generated by Tesla coil.
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Fig. 15 Plasma at cross-point of carbon rod in a microwave oven.

Table 3 Parts for mini-lightning panel using an electric lighter.

Name of parts Price (¥)
Throwaway electric lighter 100X n
Aluminum foil 200
Name card size Printing paper 450
2B pencil
Color pencils or color felt-tip pens

Total price ¥ 650+100 n
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Fig. 16 Schematics of mini-lightning panel.

Fig. 17 Discharge on the mini-lightning panel.
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