
Quantum Computing 
with Molecules 
By taking advantage of nuclear 
magnetic resonance, scientists can 
coax the molecules in some 
ordinary liquids to serve 
as an extraordinary type 
of computer 
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F"""'ing a nan"'" Wlth 400 <ig­
its->. nuua ical loat ,-"o&,d to 
break " ,no """-"lty CO"'''­

woa d tah ov'" 1ho faust ' ll''"'CctU­
pu:or in~ billicru ofy=. Bu: 
a ,-",,;Iy coraivod typo ci comp~r, 
0'-" that oxploits ~_m"'han>oal 
in"",action;, mightcom~ "" task in 
a year or '0, thoroby doloatir,g mart{ ri 
tho roM sojhstioatM <!"ClWtion """'=, in uso. 5<nsitivo data aI, do 
for 1ho tim, b<ing, b"",,-,,,, no 0'-" "" 
b= alli to ba ld a pr~ quantum 
com!",""', Eu resear,""", hav, m w 
d.=cru,utod 11>0 loasibility of thi> ap_ 
pro.a:. Saoh a cc<upu:or wccld 10cl.: 
n~ liko tho m.aun, 1hat its ill 
you: ,;"k, """risin<J.y, it mig!>: ,,=a_ 
tl.o '"" cup ri cofl>o at its ,i", 

Wo ""d,ovoral oth"r I=chgro,-", 
b~o ~ CctUf'";''''' basM ill 
tho mo~ in a liqu d migl1: "" day 
O,""CCt UO martf ci 1ho limi" frilg ern­
vm:ictl.;l/ cctnf""'''' Ro.JNocb to im_ 
proving CGtlv<Ui rn.oi com",t= will 
ultimatay ali", frctU tho fur.iarMttal 
rl0ca1. l>o:o.u-.h to miniatuixatirn ~or 
oxamfl.o, ""'au;, "'aru<s"n and </"'_ 
ttica! wiri'l; carne< k m";" slimmor 
than lhowi<th ri ..,atom) . C£ thoymay 
COrM ab ru; f ex pract>o.l rea> ""--to o;t 

liMy b=uso m, OOli';"" fex lab",,,,_ 
ing >till m ex 0 p cworful mri ochip' will 
b",etUo f<ctllt.:tivoly oxp=ivo. Yo< m, 
magi; of quantun m~ mig!>: 
,cl.vo both m,,,, f< ",\otm 
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n" a dv..,tago of qlU<ltun comp'-"_ 
or, am", from m, w~ th.oy =o&' a 
bit, m, funl.arMttal mit ri infexma­
tion n" ,_ ola t.:t in a '""'~ dig_ 
it;Jcomf"""""~ by ere runkr, ° ex 1. Ann-t.:t tinorywordin a typa 
cetUp"- "' ..xor<ingly """"ibod by a 
,trir,g of n zora. an1 0'-"'. A V"ltun 
bit, c.lW a V t.:t, mig!>: bo ropr=tM 
by anatetU in "" ri""o <if£,rott sta"", 
wlrh can abo bo &',..,,,d a> ° ex 1 
Two q,h ", liko two cl=ica! t.:", can 
attain fem difforOl1: woll_dofi,-.,d,,..,,, 
10 ..,dO, Oan!l, 1 andO, ex 1 an11) 

&It tnliko cl=ica! bi", qut.:" => 
oxi>t ,imu w-=usly a> ° and 1, with 
tho f< ",..,ility for oach ,,..,, givon by a 
nuuorical. cod'fi:i=t D=ibir,g a two_ 
q,h t quantun comf""'" thus " vir'" 
fo,-" cod'fri=". In g=<II , n q,h " 
&man! r mmbo", wttchralidly bo_ 
co",,", a,w.!:l.o "'" for 1I!J" val"" of n 
Fex =,,0, if noquah 50, aboot 1 0" 
nuub= .. oroqUrMto &xrik <llllho 

f< "'al:i.li';"" fex all tho poosiblo ""''''' 
rim, vam-mm~mmkrthat 
==t m, capocity of lho largmcm_ 
",,-tiona! comf""r. A vam-uu com_ 
f""" f<etU",'" to boimmoo=ly pCNl<r_ 

full:<causoit => bo inmu tipb"""" at 
ct=--a ~monm c.lW "-'!""posi _ 
tirn-anll:<causo it can aot mall i" 
po"iNo sta"" ,imu tar=o.lsly Thus, a 
vmtum comf'-"'" coJ. d,-"tu<lllypor_ 
form myriad oporatiorn in ~<IIld, lli_ 

ir,g ccly a'i2# pr=ingurit 

A,..,lhor pro!""ty of V t.:" i, ovon 
~mexo~~dus~u I~ 
a p¥calproco:;, that omi" two pho_ 
to", Ira'" ri li$t~, 0'-" to m, ldt..-.l 
lho 0,"", to m, righ\ with tho two 
,tte<om ha,;'l; ,!,posito ori=taticru 
Ir cl. .. iuticru) fex treir oociII.atingobo_ 
ttri.! Md;. liltil ~, lho po1Iixa_ 
tim ri oach ri tho ,tte<on> "' i~_ 


