


They are, in a sense, neither bulk nor molecule and

open a window into the fuzzy size region where bulk

solid state properties rise out of the molecular noise.
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I € i a challenge Tor archipeos w chink small W have been through the
glorious Machine Age. the Space Age. the Digiesl Age and the Informa-
tan Age But none of it has prepaned ws for what has been CTRIEING
freerm the ranatech sector during the past decade Hanq:ﬂhrﬁﬂgﬁr I
eechnalagy that s developed at the scale of nancmeters. or billionthy
af a megre, These are technalagies al 3 melecular seale and, as in

those provious epochs, archavecouns will likely follow and embrace thess
atomic feans afver they have become commaonplace

Who amaong us could resist workong with 3 programmable subatance
that would appear 1o atsums any shape. colows, and d-aﬂ.1..|::,--' 51r:|'|l eauld
Became wood. Glawt could tramsmogrify into concroce. and thoen b
imseructed to retuirn to ghiss. Paint could become leaves, The cpanang in
that wall could Tallow you around the room. YWhat i i if it can become
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anything! Thiv i one of tha gy ificant problems thae nanogec hnalogy ks
M ININOOUECED DO ArchasCure chegagh the emerpence of utility devioes
that sel-assemble and progrommoible motter, A ranotechnolepy that can
alver matter at the atomic level

It has Babn mase than a decade since D | Scorrs Hall of Fugpers
Unhverety propoisd the podtibibty of 3 ik _l'l_ls wehiic

ran charigs Erom
this to that The fog would comist of joplets, silicon micromachines that
are the sice of dunt. Exch foplet would have pwelve arms that would be
capable of join ng hands in wvaricus i.'.'.il'l‘_f;.lln'.lul 4 U0 borm dibhitances of
any thape and density. and the foglets could be pragrammaed o change
Somie sclertives beliewe this might be achieved in cen years i soomve
friction foroes can be overcome. W ean already make micro-electro-
mechanical systems (MEMS) frorn sdhicon. such as microsc opic gears
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pusnps. and motors. Syvex Corporation in the United Seares specialives
im thie research snd development of MEMS.

Buit bet’s think smaller than MEMS, a thowsand times smaller, In addicion
o buaild mg ciny, mechanisgic mack g, SARDICET IS are o -,.l,h:.'hr,.l.:
o datsgning atoms that change the very substance of macter, Exch
Enown atom has 3 unigue nismber of eletorong, protond, and neutrond
{including zevro). Patsum has one lets electnon than Gold, apd Gald
has ong less eleccron chan Mercury. Nanoscientists are now sble to

Lep tlnc:mm.{:ﬁnl"ﬁ-r—g thid dwerments in three dementions within 'l
ttructune that is known 35 3 guanteen dol De Paul L McEwen has been
Wf‘l'ki-'lg wilh ':-"'"FE fUENNCLETE AT AL this LABSrabo ¥ ol Atomic amd
Zolid Smae Physics at Cornell Universicy,
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VWhen the electrons are trapped in the quentum dod. they behave

1t though they were twirling about the nucleus of an atem sen

thasigh no protans and neutrons are present The number of slecrren
chat are trapged determings the kind of stam they will emiulate. 5o
nanophiles arg specolatng about the pr_:-':.:lb.lr\ln' al mak T one atom
becoumse amother Ery alcer ng the numrler af clestrons, as electrons can ke
added or removed from che quantum dot For axample, 5 Marcury sbom
wiould become a Gold atom § ong slectron were T B e

Interestingly. elettrons trapped in adacent dots will also Tarm chamscal
bondd, juit 4 their natural atomic counterparts do to form malecuies
E;.' programming the addition and romeval ol electrons, we might -:h:l.r.gl:l
thiz VEry eisencd ol 3 moleculir subitance Bt we are Aot w6 imited
Because we can incroduce any number of aleturons ino thete wreificial
atomd we can produce new atomic structures thag are not yet Kndwn
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T beoengisoered bergs ore o stock of peretcally modifeed crestures that are olreody
oo b U3 today, ond il be (oo Thmugh recomibisant DB procioes, we
aleady make bengs that heretofiee rsver surted Ve hurer 1piced phoaphevescence
genea fram finefies ond jelfah mis plone ond enimall 19 mole plos = the dork

Erves ond rrenierl Ve hove [omctort Saat PetRE [ru:f‘b' Parizing entfreeie poser
from fish Wi cow eouly chonge the color of pefjsers, even the imze, W howe macde
el poaty, trorproarolly modifed sith ghader porsi, lo worele yeder sl for malcory
and incestriol spplcarent. Teeie ore the ‘desipner’ ploses and aeemain of the batech
seciar

With nranotechnology, we would not be bound to the stable atomic
elements that are presently svailable to us. We would be designing
ataens

e chink big, An architecture of meshed elecoric nanafbres, that ace
15 quanaum aots, cowld produce replicancs of any desirablie atomd by
trapping and maving ary nember of electrons. Your Gold walls could

B your Salt walls oo, or ary ather substance at the turn of 3 paizch
Oine extraordinary and unigue characteristic of this nanctechnalogy it
related to weght The substance would appear to be Gold, or Sal. or
ary other substance, but would not have the tame mass as thote nateral
substences. As the electrons emulate atomic prutures, but are withous
a nucleus, they dan’ have the same mass as the rapural and iynihet
atoms that are livged in the Persodic Table of the Elements. Yaar Gald
would, instead, have the mass of the electro-trellis that supparss i
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This is not a building matertal; iz is 2l buliging materiaby, bt is all matter,
Az Chrating Peterson. President of the Foresight Institute, stated a2
LS. Heue of Repretentatives Committes on Sclands maeting in April
2003
Humanity's drive 1o improsss sur eantrol of the physical
world i intrinsic (o our specles and has been in progress
for millennia. A vast international econamic and milizary
mcreenium pushes us toward the ultimate goal of nano-
techaalogy: complete controd of the physicl sructere of
rratrer, sl ehe way desen ta the atomic bevel

H the Committes s :n-n:ldlml ehig ﬂthﬂﬁlﬂ:r with respect o 3otk
defts, etenomic disruption, acoess, and terrerism, what might it become
i the hunds of architects! WIC
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