Millikan Help -

Uszing the Simulator

Beqin by launching an ol droplet uzing the Mew Droplet button. Unlike the onginal expeiment, thiz
simulation launches only one droplet at a tme. I Qi Droplet i zelected. the mazs of the droplet iz
random. If Bead iz zelected, the droplet has a fised mass of 1410 13 kg.

The plates are intially zet at a zeparation distance of 2.5 cm. Thiz spacing can be adjusted using
the buttonz below the lower plate. The zcale [marked in Trm gradationz] can alzo be tumed on
or off az necessan

Turm the power on by clicking the On radio button. Uze the coarze and fine voltage adjustments b
adjuzt the potential 2o that the droplet remains marionlezs. The polarity switch reverses the polanty of the

platez. “When tuning the volkage, the Time Speed zlider may be uzed to speed up the apparant rate of
motion g0 that the woltage can be set more precisely.

Once the potential required to zupport the droplet iz determined, cut the power and uze the built-in
gtopwatch to bime the rate of dezcent [each mark on the scale iz Tmm). Since the dropletz are very zmall,
they reach terminal welocity almost instantly, Using the values for potential and terminal welocity, the charge
cah be determined.

Determining the charge on an electron

Given the density of the ol droplet [in this caze, 9300kg/cubic metre), the maszs: of the droplet can be found
uzing the equatior:
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The radiuz, in turn, can be found if the denzsity and viscosity of air are alzo known, uzing the equation:
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Combining these twa, we get the equation:
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Inzerting the dengity of the oill, the densite of air and the viscoszibe of air, thiz equation zimplifies to the following:

m = 332477% 107 xv,T

Given the terminal velocity a the masz can eazily be calculated.
When the droplet iz suspended motionlesz, the electnc and gravitational forces are balanced:

F, = F,
Eg =mg

The charge on the electron can be determined using:
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