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Thc ('Owitalll k. will d\'pt'llIl 011 111(' ('t)\\(lit ion,; :Lnd Ill;t~- d<'IH'IHI Oil IIIP ('OIlcl'nl ra­

t iun ul :~ uilYel'('nt spp('i('s or lllul(' (' ltles. Til(' fwd iOIl or I hp mo\('cltles whil'h will 
I hel1 have h('(,11 inn'rk!l in Ill!' t illl!: T is (1 - (,-k ,,). :\()\I', let liS choo,.;(' 7' as 
tll(' mean t,im(' that the ('x;lInpk (';lII pnsist \lillw\l1 dyin~, " 'hile part. but. not all 
of thc intcracl.illl! nwlcnlll'''; :11'<' inn'rted. Theil, it It moleclllcs must illvert for 
the ('xample to he stabili7.('d ill it,.; n('w rnrm, tlte ch:uH'(' that this \"illlt:Lp[>ell in 
Ill!' time 7' is 
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I I' t I\(, aVl'I':LJ,!;(: t.ill1l' hack 10 III\' urigill II I' li f(, for II,i s (''';t.mpl(' i:-l/, 11\('1l t.ili:; ('xpNi­
Jll('IIt. hH:-llw('1I (lPl'fOl'lIl('d I / T I illlt'S, II lit! III(' I'hal\('1: IlI:~1 I he l'Xlllllpl() h:l:-l C'ilallJ,!;!'d 
10 a 1\('\\' opl ielL! forlH is 

WII('n l'iT is limn.ll cOlllp:m,d \"it.1r I, \\'(' ('1111 \"ril(' 
rI II 

II (I - (' "') = II kiT 
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For illllstration wc 1l1:L)' pil I I I\(, follol\'ill),!; (:l'Ild(, est ima,l(' illl.() Uli:; rorlllllla: 
If I bc cst imatcd at :t billion year" and T bp t akell as 1/ I mil year. all(i!',. he sd at 
10-r., thcn k i in rl'eipro(':d S('('ol}(is be('Oll1l'S 

k, = (:1.1(; X I () -li) - Ir,!" = :{.2 X 10-(7 I (Ir.! .. )\ 

Wald('11 iIlV(~rsioIlS\,illl rai('('(IIISlnllt.sill t.iI('r:lIl ),!;('cllv('r('cI 11'y:l.11 possihl(: illi('J,!;ral 
VlLill('S of n (:1L1l proh:lbly III' 1'01111<1. If k,T i:-l 1It11. s lll:tll ('Oll\pIL\'(·d wiLh IIl1il.y, 
('<IlIatioll ., lillIi'll. hc~ lI :-l('(1. This 1.re'!11 1111'111 SIIII"'S \l'h;t!, I II(' flL<:t.ms HJ'(~ wlli('h ill ­
S11I'I~ Illlll. allY lir(~ PI'll('C'SS will ('(lIll.illll('lo Il\ailliaill til(' opt.i(':t1 is()lll()rs with \\'hi!'!1 
il. hl'),!;:LIl I'VI'Il Lho\l .!!.h illdi\' idll:d 1ll01('('III('s hiL\'(' a c'oll :-l itlnah!t, ('haIH'l' of ill\'N­
simI. TilliS, this IYIlI' or slahi lily mise'S frolll !.II(' 1':1,('1. !.lInt life' pl'oceSS(!S ill\-olvl' 
l'u6pl'ral.iv(! in(,N:t,l'l ion 1)('11\'C'('1l :I Illlml)('r or I'I'OC:I':-lSI'S, (':I('h l':d,alyzl:cl hy op­
I.i(':dly :LI'tiv(: 1I101('(,IIi(,s, :L1111 frolll tlw 1':11'1 !.Iml a s.\'sl.('11\ with pal'! or II\('sl' 
ll\ol('cltll's illVNlc,d hilS a shlll'l lirC', T. 

Irmn)\'('l' dfl'ctil'(' til(' lirst ('II Z.,' IIl!' 1Il1l1('('!\I(, 11':1"; \1'lli!'it s larlc,d a lif(, jlI'tH'<'SS, 
it was (,\'r~1l tnaily dest 1'C),\'(,d, :t 11.1 the pro('e"s ('Oil I illlll'd olll)'I)('(,:LIISl' this III 0 Il'('lIle 
was replaced, COlllpli('ale'd I'll 7..\'111(' mllll'<.:lll('s do not O\\'(' either their origin or 
t.lwir pl'rpetuat.ioll 1.0 lIH'l'mnc/yn:1 mi(' sl :ll1ilil.,\'. Hat hpr Lhc,v han' \"haL we may 
call kinctic s[.ability. . \ lak(' ft 'c! and emp! ied h.v l'inr:; illll:;trates kinetic 
::;tability, whcrcas thl' o('('all I)().~sesst's :~bs(Jl ute or tlwr[llodynamic fitability . .\ 
\'irm! or g(,llC or cnzyml' ha~ i Ill' property of p;i\'ing l'is(' t,o iU(,lltieally similar 


