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Experiment-

STUDY OF FRANCK–HERTZ EXPERIMENT

Objective: To study Franck-Hertz Experiment and verify the presence of discrete en-
ergy levels in atoms.

Apparatus Used: Franck-Hertz Kit
Procedure and Operating Instructions:

1. Before the switching “ON” the power, adjust all the control knobs at minimum
position.

2. Switch “ON “ the power.

3. Turn the manual auto switch to manual, and check that the scanning voltage
knob is at its minimum position.

4. Turn voltage display selector toVG1K and adjust theVG1K knob until the voltmeter
reads 1.5 Volt.

5. Turn voltage display selector to VG2A and adjust VG2A until voltmeter reads 7.5
Volt.

When you have finished step 1 to 5, you are ready to do experiment with follow-
ing parameters.

6. Rotate V2K knob and observe the variation of plate current with the increase of
V2K . The current reading would show set of maxima and minima. Now note
down variation of plate current by carefully changing the V2K . Take at least 60
readings keeping diffrence of 1.5 Volt for a plot clearly showing maxima and
minima in the plate current.

Filament Voltage 2.6 Volt (Minimum Position)
VG1K 1.5 Volt
VG2A 7.5 Volt
VG2K 0.0 Volt

Current Multiplier 10
−7 A
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Figure 1: Circuit diagram for the experiment

S.No. Grid VoltageVG2K(Volt) (Range 0.0− 80.0V ) Plate Current (Ampere)
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Result: The variation of plate current with grid volated is plotted as shown in the Fig.2.
Following conclusions can be drawn out of it.

1. It is possible to excite atoms by low energy electron bombardment.

2. The energy transferred from electrons to the atoms always has discrete valus.
This confirms Bohr’s hypothesis of presence of discrete energy levels in atom.

Precautions:

1. During the experiment, when voltage exceeds 60 Volt, pay attention to the out-
put curretn indicator. If the ammeter reading increases suddenly, decrease the
voltage once to avoid the damage of the tetrode tube.

2. Knobs are very delicate, handle it properly. Any undue movement may dmage
the knob.

3. While changing the value of VG1K , VG2A during the experiment, first adjust the
value of VG2K to “ZERO”.

4. When the Franck-Hertz apparatus is already in the socket, please make sure
following before the pweer is swithced “ON” or “OFF’, to avoid the damage of
the set-up.
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(a) MANUAL-Auto Switch is on Manual and scanning and filament voltage
knob is its minimum position (rotate it anti-clockwise) and current multi-
plier knob at 10−8.

(b) VG1K , VG2A and VG2K all the knobs are kept at their minimum positions.
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