HHOIO How (Can We Pate Fosstfa ?
The method of radioazrton Q/,cg&Q g W developed
o 19407 by Libby ( Soeny‘ofaQ@/ won the (960 Nobel
Prze. n chemidtry for 1Ais work ). 7o tndlerstandt
Ais method., Wwe need to understand nuclear propertes .

D Nuclecr b/hab)g nergy. Nuclor are. Inade 7 of protena
and neutrond . Take Carbon ax Sxampls .

proten neanber Z.= 6 [ also aalled afomic #.
g neupen hembe~r N =6
maxd namber Z+N The Carkon Fas redicachve Gotope
""C ce. Z=6 and N=8.  Because e ochon namber,

e cu‘om QQSO Same B diterent N )
/ fred

C —

Nucleons (protorsE neutrons ) are. bound fegether by Sherng
Inferactions. Or, o modlem femiralegy , the. nuclaaur
alffraction & mediated by gluons. The
- atomic mass (ot the. nucear maxn) &
measSured i units of U,

12 -
Maws of C =12 L |—% U =heexi5 kg

In ruckar physics, Sinsteiné Brmula E=mc* i very
helptzQ. Tt o Quite offen To use the equivalent erergy
OF 1 alomic maas» wut.

E=mcs = G\eex/c;mkg) x (2.99'79”08%)9_

= 935 MY e MV - (FeV 5\
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et ud ﬁy o ezy‘rmafe the bmo&/@ energy of
7%6 deuteron H. One can bk cepv%e maseged

= [ 008665 U N )= 2 ottioz o
m('H) = [ooT825 U 3
Ohe Gndds that Ma+ MCH) > mMCH). The masy

Conservahon O rot freie anymore ooo I > the mass-enegy

n JJF? ksl <14 i
o) " P EB — m(QH)C +EB

The b/‘fdr‘f)qawe/gy Ep of dleuteron H o
[/Y) +m(H) M(QH)] C = 0002385 X CQ'J

| » : Compered! With 1he b//\obr@
> By= 2224 Mevéyenezgyo,@#{qbn Font 13,6\

1he birdlirg energy betweor, NS and p* n deuteron
S ordesoft magnifude %/ger* than that between €

ard P n Hyolregen aforn £

We can pen%m The Same calulations 1o extimale the
b/‘/\olfn@ energied off al hucles. Define the br‘nohf

per nucleon a _ _EB _ _Zg

Lga A T T
The b/‘nc:(,rha energyy per
Nucloon reached moximeun
o the re84‘me A~ 50-80

meon#  WAICA separaied féssion \*

A end Faxion reacton) .
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pe 3
The stebibity of nucker also deperds on the.
ratio of 4/N. ot al stable nuclki erd

their reclicachve Cbof'opeb foge%e/‘

2ot 7 Stable nudfar

401 > E for ey racki
2 ,-Z—ag: radlio nuctides

20 4o eo &0 oo
The above. trend & reasorable. beazuse OF the Coubonb.
repulsion between profopy T N> Z Br heavy nucks ©

D Roclioactve deany. Keep an mindd that o eloments beyord]
H ard He were mode. o nuctear reactions i the infenor of

Sters or o explosive Supernovan. Y8y, We are basia@dy.
i@_@m Some. nudle) cve Stabk. white. Some are

raclioactive . The age of soersydteny & about 45x10" yrs.
Most rodlicactive. nucler Fave FalfFLives Shorter than 1H1S.
But, Some nuckhi Rave Gonger half=Cives,

2% ) o f:/ﬁ= 4esx1c>q wrs Py s 7_‘/4=/‘L,Lx/o!oyr8

These are the hatual radicoctivihy (N Cr Environment.

Let wn inveatisate. the suwrvival PebabiQty BE) of Some
radioackve. nuclews . At £=0, we Strt with L) =-L.

Pltrdt Y= Py [1=ydt ] —» | D2 = B’f-’] %
Skuvaa?pmb_c}\(tj t+clt), \\
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With the Fnjﬁa_Q Comtiﬁbn POy =1, the lutisn
- erzlize fo th

LB&) poyet =" A’g,f,nm(l@j@tz

Suppose #he o/eca)y processed of the. nuctel are

Independent: The remaining. nucer' ot Gafer fime,
_ _ - the ole £B30ros Q

NEYy=N Bt = o =y

[ ) o €) e Simple exponentiaf.

The halF Gife th O defined o the E8bwing way, |
7 i _L . _L____ —X‘lf_tg__ e il

In beSPAe/e, the ratio of 'C o %C i appoximaledy constnt;
R = /2C N Living orgamnSmd. maunteein

c - 1N ratio by aspirxdion of CD,
or by 8@1'7/@ p?cznfs that Rave done So.  But, when ct dien,
LE Stops abserbing “C and 1he deom/ procead besins,

R= R e —p> '&"'-Xt = B/LQA(,QO>

O

/?ewrvfe the arswer oin half~&ife  ty = S730 yrs,
_ _t-,é Q‘(ROM /M?(t) dead 35

MW ﬂmﬁq

Sxtrect the fine L. Carbon chiing e
g?(,ufe helpfzl (B 1225103 within T

earS. For o oofo hme, We Can wae

Qs How can we

eaﬁmafz%eq%e

OF cwr Sokear

Syfer T ’5
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The cleauy process dercuased here Can be cassife
(o three Types @ & decay, B-decay, b’—d@ag‘.

X deay L p — __4\/+ jHe
%gh@ymmp@moh%,@dec%

o - BN+ S D
ZX—-_)Z+IY+8+U PN é '7 L

——»fc+e+u

2
ZX T Yt &0 7
The fudamental) Peass (\ p-decay (s N7 Per D, #he
So~callled weak inferachion, The ¥-clecay s simple. 3

]AX*'—'7 AX"’ X] il e Mc@mg—oe@f%rf\a higher
2 g ereqgy stafe to the Cower

D Magic number (B nucter.  Just Gike electons, nucleens
amrarge themselven into shells with definite quanteun rembers.

I/V,Z = 2,8, 20,28, 50,82, 126 [¢ S o" Mo S

| do the mag.fa_
Nuclei with Hhese ic N or Z are vl 166> .

Note thal these nambers are diferent fom 2, 10,18,36,5% 8
or the losed atomic shellfs.

Let uns fry fo nderstard thede magic rambers 6 protons
and heutrens . Sappose Nucleons inside. the nucler can be
freated a» parfidks o hannonic pofential

E=gn (BFRH RN+ +hGEyTaY) ]
2 2
(45t + (it )+ (e o)
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Accofd{rg o guanteun mecharics, the energy of
a SHO & Quantizesl E= (’7*"")7%60

e T g P e

TR ¥R Tt é» convenient to introdluce the. principal quantun
number N=NtNy+Na  So that E= NAQ + Const. We

can clossify the Stafes by N @
=0 (nxfny,n2)= G o Spirg > glfes

TN Il TR e A e e
(Dl P Y= (LB,6) , (61,8, (86, %)
mulhplied by the spin factor @St) —% 6 Stafed

=2, My N)= (200).(020), (00,2)
: (,[J !/ O), CIJQ !>) (O,zl/_l)

mthpéeA by (28+1) fEolor —V [2 dlated
The magc Numbers Can be obtaunes by %/\8 up the
Stafes acaordling to Breuls exclusion principbs..

L/V Z=2 () (o) =2820 j QI;Q”‘

—_—
—

N=1

/

It & amafog that the first B, magic rumbers cen be

Obtained ffom SHO T But, the Guger ones are conphionte
IBX BB

Dol 6605

N
o
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