
Physi
s 222 CIDLab 1 - The Photoele
tri
 E�e
t S
ore / 10In this lab you will measure Plan
k's 
onstant using the photoele
tri
 e�e
t. At one end of the apparatus is amer
ury lamp. The housing around the lamp 
an be rotated, pla
ing various �lters in front of the lamp. A lensfo
uses the light on the emitter (E) of a photomultiplier tube. The photons in this light eje
t ele
trons from theemitter. Some of the ele
trons fall on the 
olle
tor (C), 
harging it up and building a potential di�eren
e V betweenE and C. Eventually, V be
omes so large that the 
olle
tor repels all ele
trons eje
ted from the emitter. At thispoint, V rea
hes a steady-state value V
 su
h that eV
 is equal to the maximum possible kineti
 energy Kmax of theele
trons eje
ted from the emitter. From the textbook, we �nd that Kmax = hf � �, where f is the frequen
y of thelight and � is the work fun
tion of the emitter. If we plot Kmax as a fun
tion of f , we ought to obtain a straight line.

Put the light shield on the apparatus to prevent room light from striking the photomultiplier tube. Rotate the �lterassembly to obtain the various wavelengths � of light. For ea
h wavelength, measure V
 using the high-impedan
evoltmeter provided. You must reset the voltmeter for ea
h new V
. Re
ord the results below and plot the data onthe graph (with Kmax on the y axis in eV and f on the x axis in units of 1014 Hz). Note: if V
 = 1 volt, thenKmax = eV
 = 1eV. Using a straight-edge, draw a straight line through the data points. From the x-inter
ept andslope of this line, �nd the work fun
tion � (in eV) of the emitter and Plan
k's 
onstant h. (Don't try to obtain they-inter
ept dire
tly from the graph.)

0

0.5

1

1.5

2

3 4 5 6 7 8

� f Kma

� = h =


