The Charge-to-Mass Ratio of
an Electron

Setting up the Apparatus




The Completed Setup
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DC power supply for the Helmholtz coils to
create the magnetic field. Must be able to e —
supply 2 amps at 12 Volts. -

Ammeter capable of
measuring up to 2
amps.

He / me”
Experimental
Apparatus

ngh voltage (up to 400
& . VDC) power supply to
=M Create electron beam.

Low voltage (6.3 VAC) power
supply for the cathode heater.




Connecting the Cathode
Heater
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These terminals connect to the
cathode heater.

6.3 Volt power supply. In this
case it is AC, but DC will work.
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Connect one end of the first wire
to this terminal.
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Connect the other end to this

heater terminal.




Connect one end of the second
wire to this terminal.

Connect the other end to this
heater terminal.




The cathode heater is now
connected properly. Use this
switch to turn it on.




Connecting the High Voltage
to the Cathode

a.k.a. the “Electron Gun”




These terminals connect the high
voltage source to the “electron gun”.

The upper half of this power
supply is a high voltage source.
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Connect the other end of the “black” wire
to the “-” terminal on the power supply.
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Connect one end of the “red” wire to the
“red” terminal on the “electron gun”.
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Connect the other end of the “red” wire
to the “+” terminal on the power supply.




The high voltage source that accelerates
the electrons to create the beam is now
connected properly. Use these large black
knobs to control the voltage level.
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Use this switch to turn on the “electron gun”. Itis
the same switch that turns on the heater.




Connecting the Voltmeter to
the High Voltage Source




Digital Voltmeter \

Connect one end
of a wire to the
“‘common” terminal
on the voltmeter.




Connect the other end of the wire
to the “black” terminal of the
electrodes on the “electron gun”.




Connect one end of the “red” wire to
the “+” terminal of the voltmeter.

Connect the other end of the “red” wire to
the “red” terminal of the electrodes on

the “electron gun”. —
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These are the terminals of the DC
power supply.
These terminals connect the DC power
supply to the Helmholtz coils.
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Connect one end of the “red” wire to the red
terminal on the DC power supply.
Connect the other end of the “red” wire to
the “red” terminal of the Helmholtz coils.
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This is an analog ammeter. (A digital ammeter
will also work.)

In order to properly measure the electric

current that is flowing into the Helmholtz
colls, the ammeter must be placed in series
with the power supply!







Connect the other end of the
“black” wire to the “black”
terminal on the power supply.
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Connect one end of a second
“black” wire to the “5” terminal on
the ammeter. Connecting the
ammeter in this way permits the
ammeter to measure current
between 0.5 A and 5.0 A.




Connect the other end of the
second “black” wire to the “black”
terminal of the Helmholtz coils.




The Helmholtz coils are now properly
connected to the power supply. The power
supply can be turned on with this switch.

One way to control the magnitude of the
electric current to the coils is with this knob.

The second way to control the
magnitude of the electric current to the
coils is with this other knob.
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An example of a specific
accelerating voltage for
the “Electron Gun” that

yields satisfactory results

is 300 VDC.




An example of a specific electrical
current for the that yields satisfactory
results is 1.75 amps.




An example of a specific beam
radius that is consistent with the
afore mentioned voltage and
current is 4.8 centimeters.




Trne End




