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[1 0 81 ) The Tiniest Electric MOtOr in the WOrld 10 Scientists
recently made puhlic the tinjest electric motor ever huiltl] You Id
stuff hundrefls Of them into the period at the end 0f this sentencel]
One day a similar engine might power a tiny mechanical doetor that
WOUId travel through your hodv t0 remove your diseasel] [1 [1 [
OO0O000000 20 The motor workshy shuffling atoms
between two molten metal Odroplets in a carhon nanotubel] One
Odroplet is even smallerthan the Otherld When a small electric
current is applied to the Odroplets.] atoms s10wly get out of the
larger Odroplet and join the smaller onel] The sinall Odroplet
growshut never gets as big as the other Odropletand eventually
humps il] nto the large Odroplet] As they touchl] the large dmplet
rapidly sops up the atoms it had prevviouslv lostl1 This quick shift in
energy produces a power strokel] 31 The technique exploits the
flact that surface tensionthe tendeney 0f atoms or molecules to rel[]
sist separatl’ ngbecomes more important at small scales] Surfaee
tension is the same thing that aUOWS some insects t0 walk on water
[ 400 Although the amount 0f energy produced is small--20
microwattsit is quite inlpressive in relation t0 the tiny seale of the
motorl] The whole setup is less than 200 nanometers On a sidel] Or
hundreds of times smaller than the width 0f a human hairJ If it
COUId he sealed uD to the size 0f an au tomobile engineld it wonld



be 1 00 million times more powerful than a Toyota Camry’ s 225
horsepower V6 engineld 501 In 198801 Pmfessor Richard Muller
and c0” eagues made the first Operatl’ ng micromotor(] which as
100 microns across] Or about the thickness of a human hairJ In
20030 Zettl" sgroup created the first nanoscale motor] In 2006

[1 they buih a nanoconveyorl[] which moves tiny panicles al0ng like
carsin a factoryll 6] Nanotechnology engineers try to mimic nature
[ building things atom-bv-atom-Among other things

[J nanomotors could be used in optical circuits to redirect light] a
process called optical switching] Futurists envision a day when
nanomachinest] powered by nanomotorsC] travel inside yur body to
find disease and repair damaged cellst] I [0 O shuffle vid O 00 [

[ nanometernJ O O O 0O O O moltenadjd O O O micromotor
n O O O Odroplet nd O O nanotube nJ I OO O Nanoconveyor
n O O O 0O O nanotechnology nd O O O O humpvd O O
mimic vl O O sop vl O O strokend O O O O O microwatt N[
[ 00 nanomotor nJ U OO O O O nanomachinentd OO O 0O O [
[ 00 100 Power strokeld OO [J 0O O 200 at small scalest] I [ [ [
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city is quite large in relation to its population (U O O O 0O O O O
OO000000)40 Setupd O O O O O O nanomotord 500 If
it could be scaled up to the size of an automobile engineld [ 00 O O
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[1 Paragraph 4 3-Paragraph 5 401 Paragraph 6 A An introduction of
a Toyota’ s225 horsepower V6 enginel] B A description of the
nanomotor in terms of power and size[J C Surface tensiond D
Previous inventions of nanoscale productsl] E The working
principle of the nanomotord F POssible fields of application in the
futurel] 50 Doctors envision that the nanomotor wouht travel
through human bodies to 601 Surface tension means the tendency of
atoms or molecules to 7] Nanoconveyors could be used(] t0 8

L1 Applying a snmll electric current causes atoms to A remove
disease B resist separating C shuffle between two molten metal
Odroplets D power nanomachines E Sop up molecules from the large
Odroplet F Transport nanoscale ob iects 10 EQ O O 0O O O O O
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