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Shrinking kilogram sows mass confusion in labs

‘Kilogram(Ch. 6y

STAT 231 —WH. Chery

Quest br eact kilograminvolves ourting aoms

BY OTTO POHL
BRAUNSCHWEIG GERMANY

he klogramis gedting lighter, scien
tists sa, sowing potenial confusion
ove a rarge of sientfic endeaours.
The kilogramis defined lty a gatinum-ri-
dium g/linde, cag in Englandin 1882 No
oneknowswhy it is shedding weght, & least
in comparisa with otherreferenceweights,
but tre dharge tas pured an intenaional
sarch for a nore dable definition.

"Its certanly not hdpful to have a $an-
dad that keeps dharging;' said PeterBecker
a gientst at he Feder& Standads Labora-
tory in Braunghweig, an insttution of 1,500
sdenfstsdedicéed entirely to improving the
ability to measee hings predsdy.

The kilograns gopaentloss of 50 nicro-
grans (less than the \eight of a grain of salf)
is enaughto distott scientfic calcuations.

Mr. Beder is leadng a eam & inter
naional reeaches ekng D recefire the
kilogramas a nnmbe of aoms of a glec
ted dement Other s@enistsare devdoping
a ompding technique b define the weight
usng a onplex necansm knowvn & the
wattbdane.

The final rommendton will be nade
by the htemdional Committee o Weights
and Meastes,creded ly intendionaltreay
in 1875. The @engy kees he ntenaional
referencekilogramin a Feavily guarded sife
in a dhaeau oudsde Pais.

It is Visitedone a yea, under stict seau-
rity, by the aly three le to havekeys ©
the safe. The weight charge has keen noted
on the acadons it has leen remaed for
meastement

The race is well unde way D detemine a
nev sandad, dthouch & a measwedpace
since geding reliable measwements $ such
pangaking work.

The kilogramis the ally one d the £ven
base wits d meastement ha il retans

its 19th-century definition. Over the yeas,
sdenists have redefined wits such as he
mere (first basedon the eath's drcumfer
encg and the sond (concaved & a fac-
tion of a @&y). The mére is row the di-
tance light travels in 1/299792,48th o a
seond and a eondis the tme it takes br
a @esum abm to \vbrae 9192,63,770
times Ead can ke nmeaswedwith remak-
alle predsion, and, equdly important, can
be eproducedarywhere. Tte kilogramwas
concaved as he nass da litre of watey but
measting tha accauraedy proved vey diffi -
cut. Insead an English gddsmth was
hired b make a gatirum4ridium g/linde
that would be sedto ddinethe kilogram.

It isvidted once a year,

under strict security, by

the only three people to
have keys to the safe.

..... creating reiable
measurementsis such
painstaking work.

A total of 80 copesof the eferencekilo-
gramhave keen aeded and dstibutedto
signdories of the méric tredy. The ®me-
time olourfu histay of thesesmdl meta
cylinders wndescoes hav long the wald
has usé the same dimition of he klogram.

Some 6 the med plugs were issied b
caunties ha latervanshel, such as ®F
bia and the Dutch Eag Indies The &pan-
esehadto wurrendertheirs dter tre Seond
World War Germary has &quired sved,
induding the e Bswed b Bavaia in 1889
and the ne ha belonge to Eag Gernary,.

To wpdatethe kilogram,Germary is work-
ing with sdentsts from courtries nduding

Austalia, Itay and &Apan to producea per
fedly rourd onexkilogram silicon aystal
The idea § tha by knowing eacty wha
ators ae in the aystal how far gpart they
are and the &e of the kall, the nunber d
atons in the ball can b clcdated. That rum-
be then lecomes the dnition of a logram.

To epade tre tree sotges of slicon,
Mr. Beder and lis team a&e turning to dd
nudea-wegons fadories from the brmer
Soviet Union, whee eentifuges ance usel
to make hghly enricheduranium ae ale
prodice tte recuired purity of silicon.

"We reed & mary nines, Mr. Beder
sad, and the Sweiet uranium procesors ae
oneof the aily places to gt hem. "With the
Russars, were geting ebaut four of them"
— 9999 pe cent pure dicon 8.

A test eystalhasbeen poduced and Dr.
Arnold Nicolaws, amther sdenist at the
Gaman sandads laboraory, is regpongble
for measting whether t is perfedly rourd.
He has neaswedthe aystalin a haf-mil-
lion places to cetemine ts shage.

Its probably the ourdest iem ever made
by hand "If the eath were this rourd,
Mount Everest wald be bur meres all;
Dr. Nicolais said.

An intriguing characteistic of this snooth
bdl is tha thee is no vay D tell whetler i
is spnning a at rest Only if a grain of dust
lands on he sirface is hee smehing for
the g/e D track.

But sdentstsfrom the Lhited Sates, Eng-
land Franceand Svitzeland sg the chalktrge
of calcuatingthe exact numbe of @aoms in a
silicon aystalis too mpredse with todays
technology, 2 they are rdining a ecnique
to catuate the klogramusng voltage

"Measung enegy is easer than ourting
atons, said Dr. Richard Sener, a gientst
at the National Insftute d Standads and
Tednology in Gaithersbug, Md.
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