MILLIKAN'S EXPERIMENT

Robert millikan - 1210-19\% - determned absolute dmr%e,e, of an eecron

The Experiment

ol duoplers () okomisel creates fine dwoplers w an elechically wnsuiared
/ chomnber.
o_tom\eerQJ—\ .“/ / e chasebeyr (@ ol dwoplers are negafively chorged. through fridvon.
e . . (3 some droplet fall +hrough smau hole in ©
e o o . g ® oil drop is Hhen viewed +hwu34\ Q. MIiCYoSCope.
O + T @ a pofenvial differencs = appusd across P ond P crealing  an
e ® ° {/ P PEST elechc field in e lower chamboer creabing an upward force
= ® (= EQ) on fhe dropiet (assuming droplet hos -ve dnarge)
@ { |:| @ Millikan wowd then chohge the p.a. across plates unhl #e dropet
) i wos held stakioary (forces  are boloed) so: -
\—_— bottom plate, P2 EQ = mg }
f\-/\ since E is betwesn pakes: mq
V@ = mg
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v oun, 00 vo\f%C'@) (Fvun s @ con be deterpyne.
BUT: how do we derermun m?

Determining m of the ol dropet
usinﬂ our knowledge of density e mass of & sphewcol ol dropet cn be expressed as:

— eusi\\\.j detevenuned
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m=4ned a | ®

@much harder ko find ¢ of dmpler,_\_fj

Determining r & ol dropiet
Millikean dud nis bﬂ obsering e motion of {he dropet in the cbsenc of tre Elecmc fied:

F (viscous dmﬂ) _ ‘
droplef woukd geelarate unhl'w readned termuol veloctty.

> Hus forces were balanced [weght = viscous durma)
vistous force is determuned by he following equarion :
,_speed of objiecd Cms™')
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Stokes' Law
when forces balance: k. i Com ).
mg = brnrv 1] fs Nghtr in word viscous Fiuids
sub in @ )
Inr %.9= onrv significance of milliean's experiment

bus r anbe detemined by:

b * on repeating Hnis experiment mulkple times, Millikan found Hwar
=( nv tnhe meosured values of @ were always routiples of |- 6x10 C.
2 fn 9 > charge is QUANTISED

o A =_'._' =1,2,3, ..--
a qracated’ * by setting this common value as & ﬂ

Scale'on MICroScope

auowed +his to be " since charge ould not exist @ volues smaller Hon e,
R -1-6x10'C must be e charge on an electvon,

53 dek!ml'nin& r, m cowd be cojcuwlated and thus
@ o the ow droplet muld be found!




