
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      

[
he got a Nobel Prize for it!

Robert Millikan - 1910-1913 - determined absolute charge , e, of an electron

The Experiment

①
. ② µ

oil droplets ① atomiser creates fine droplets in an electrically insulated
atomiser n . ← chamber ② oil droplets are negatively charged through friction .

(oil spray)
→
,

• . ③ some droplet fall through small hole in R
- . .

- ④ oil drop is then viewed through a microscope .
I

⑤ a potential difference is applied across P, and Pz creating an

" "" "

④ ÷:::÷÷÷÷:*: : art:
^ EQ

⑥ . ⑥ Millikan would then change the p.d. across plates until the droplet
✓ mg microscope

was held stationary ( forces are balanced) so :
^ - g

EQ

✓ bottom plate , Pz§:÷:÷:÷:÷÷::÷÷:÷:÷::::::÷÷: ÷::÷÷:÷:÷÷::÷÷÷÷÷ :Determining r of oil droplet
Millikan did this by observing the motion of the droplet in the absence of the Electric field :

^ F (viscous drag) " droplet would accelerate until it reached terminal velocity .

↳ thus forces were balanced (weight = viscous drag)
•

viscous force is determined by the following equation :

✓
speed of object [ms

- ')

v Mg of = 6Th 1) rvviscount←
/ -Stokes

'

law

when forces balance : coefficent of viscosity [Nsm
- 2)

↳ 7 is higher
in more viscous fluids

sub in ④
M9 = 6 TL4R✓

2

Efter g= 61TH significance of Millikan's experiment
thus r can be determined by :

• on repeating this experiment multiple times , Millikan found that
r = (z%÷g§ the measured values of Q were always multiples of I. 6×10

- "
C

.

↳ charge is QUANTISED
° by setting this common value as

'

e
'
: Q = the n=I , 2,3 . . . . -

a gradiated
scale on microscope
allowed this to be

. since charge could not exist @ values smaller than e
,

measured
.

- I. 6×10
'9C mu# be the charge on an electron .

By determining r , m could be calculated and thus

Q of the oil droplet could be found !


