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- 30-i] Structuwre cnd Pmpen‘ies of t+he ow -

NaC/e,u.S .

The atom is made vp of
electrons orb."\'ﬁ the

nucleus -

The nucleus is mode up of protors and Neutrons.

The nucleus is mode up of protors and neutrons. Qi -

Rarbicle mass (kg) Electrc <harge (Coulomb)
Boton .67 242 XI5 2T #1.eno™

Mewhon - 6492x10 0

Electon q.1ox 10”8 —l.oxic™™

NOTE : My ~ 2000 M -
+ Newtons and prfons cve clled pucleons.-




<+ Newtows cud prtows cre called nucleons: @ -

Zis .e-

# The simplest atom is  +he Hydregen afom |
and i+ has one elechon orbihing tHhe nucleds - J
which is mede of one pnion. ki,w

# Dl#ﬂen',' nuclei are referred o as nucl icles .

# We refor o o gives nuclide (nucleus) as:

< Atomic numberfZ) : rmass "UMW—\"A x e% -
number of pratons in cH'om:c _Z Na— peutron
the nucleus . bel Aumber

Neutron number(nN)
number of neutrons in the nucleus -

Mass number : the som of prsfon and neutrn
numbers in e nudeus

A=2Z +N .

00 -
Example: '2 (+his .wtpl.on meaus 6(36)

N l:g))@Ca) Ph Z;U,.--- Muclides_

A M"f”"«?%m has Hhe same number of
protons ond  electrons=> i has o net chage
61‘3-810 {nevtral atom) -



Some definitions :
Q@

[sotopes - nuclides Het have the same viumler
of profons, but different number o -

neutrovs. \,C, | 'ZC6 Be. v T

6 7) 6 8
(same 2 defferent ) have the sgre chmice|
[sotones: nuclides Hhat have the Same A LY
of neutons, bt different iumber of

2 2
protous . B, "C_

(same N difLerent Z)

leobars: nuclides thed have the same mass - X5
number A. “A. . %% -4:§a2° >

I 22 ) |q 21 )
(Same ﬁ)

Nucle; (nuclides) have ﬂn@hb .Sphenca'
Shapas. The rudius of a nucleus is given .,

. _ mdius
b R =12X0"° A” metes
1;ﬂ*d-‘-.‘i_\' nug&f

1 fami = 107'S m Az
B U3 :
R=12A ferm: ) 0 -
Examplef Defermine Hhe mdus of O .

R=12x5" (16)% = 3.02x10™"

R ~r 3.02 fm (fm= lcﬂfr"i) -



Emwple 20-2] o

Nuclear and atowmic dewsities. Compare the dewsity of nuclear matter o the

density of normal solids. __E' B} lﬁmw/cm1
= 1000k [ 13
Heal alomic mdus ~ 10719 m. /
Ef‘om =0 5

ol nuder edius ~ 1O M e oF

‘,w .{Jensfb e
—Qﬂuc’ - mnuc I Wuc = Wiy VG“M

Leckown Whtom| fome Metom nuc (ot = /05;0“‘
X =
-] "™
Qavwember: M,,.umu ~ 2000 me' 0@ _

# Ma'lm ~N My, -
In fact more Han 9.9 ¢ of Hle mags of
the alom is due o the nucleus-
> M o 2
M atpp % volume o a sphm‘ :%"Wgehdms
S L) 0T oSl
‘P«bm '?ﬁ-(lodS)! ~Pnur_ = lOIg

form
Nuclear J"'S'ﬁ is 10'° fme laoer tan the 0
deasity of nomal macHer-

Deﬂ.sffj af nomal mater is in He fang €
of (©*— 1o% k\j/,.f(-éj ks = (S kalst) -

2 Nacleardensf'fj ~ 0% 0 kg [us® .

Nuclear masses are wmeasured
edomic mas und (W) .



. On this sale ’C has ¢ wmass of emc“j Q:

2. 000000 U

On s sale. -
Mp= 1.007276 W

m (:H) = [-007%2S LA made W 4 one prbfvn and
one dec,fvpuj )

M. = 0:00054%5% L

e lu is eclu.i\ra(evr{‘ﬁ: hows much in k37 O -

M, = 1.67262 110" %7 kg, M,z [-00%665 U

e la= | 1.67262 x10~ %7 kg) - 1.¢eosxio-2T ka -
;/ ( l.oo%éls 1K J

Mass can also be measured in units of enery .
Remember Einsten's equ.qﬁ'on z

i ")Ez-mz = E
Ul:a‘dc © v i Q: -

gfscj‘mnwft,__ o

—

1eV = 7\1\‘6022{!of&\:\]- (AU 7 B\/)

&«

C1eV is the evedy aaivmd bj an & when
accdem#ed -H'm@h an elechic Po-lﬂa*fml &.rFﬁerenCa
of |voH 7]

1 MeV = 10° eV .



Hoo much s fu in :Lf,.",'.#e of eV 7?
E=mc = (-6cos4 xi’?k3)(2.9979x
= %) (299%906° ) kg of

Note: (kg %\‘_)(M) = Joule
E - ((-ééoS‘ﬂ-Xto'?':")(?-q‘-?qq xlo%)z J

but leV = 1-6022x0" T >

- 2
E = (lebosyxi 27 )(2-9579x1 ) 3
l-Go'zzx;o'ﬁ

- 931.5x10° eV = 931.S MV

lw
T 2 v
mic® = 9zl.§ Me
[w = 921.€ MeY
z
C
TABLE 30-1
Rest Masses in Kilograms, Unified Atomic Mass Units, and MeV/c?
Mass
Object kg MeV/c?
Electron 9.1094 x 10°% 0.00054858 0.51100
Proton 1.67262 x 107 1.007276 938.27
{H atom 1.67353 x 1077 1.007825 938.78
Neutron 1.67493 x 1077 1.008665 )39.5
30-3] R odloac:h'uit’
Seme nucle; ( parhcu(a(b hmy

¥

0O M(sS

-
)

S

ones) are unstable

and em neutwns, peotons, clpha pathcks | -@dafon,

X-ays , cfc. fo beeame more Stalde -



The isstopes of wmmum 23} aud 2;:() ae Q% "
radroachve . Bsth are naualy occurimg Wil des
> Nodul radtoachuu'b .

Monufedured roclioachve nudides lead fo

Olﬁﬁ'CiCul mclfoacl\'\lib -(Cc.l[ﬁ:(nfqm) | .
Faithaly radachve mnz{é’d&;

Unstable puclei emit three wiain types of
nuclear radiahon, class fied according 1o
-Wleir pene/m‘ﬁra pauer:

i) Rlpha () particles Lalso can say X -radiation]

An o(-pan'T(_le is made up of 2 meons and
2 neutons. So it is the nucleus of helium
edom => it is e doubly .‘on-}ed helium afom "

0= 2H€+:_Joula_/5 ,'om(cJ({Uo ‘
€ axs rewoed ) - @
i) ﬁi Patﬁ‘clﬁ L ﬁt rodiation]
B is an electmn e~
ﬁ"' 5 & m&"i'mn €+

e* is the outparticle of the € .
Mt = M- but e" = + t.cozzxic'? Coulomb.

0 -

iii) § - radiahon
Very high Frequency elec*ramn@nt('t edahan. Q -

<TT nagnehc
e A feld o“lj deHects
Qt“t‘f“-’J pal hckls .
e T e
with albotca 0 neube)
@/ fes -




Rodiation
A

I+

PeneJrraJr.'vLj Porker
Can be Sﬁpﬂd USI'ILS a
prece of Paper-
can be sfqppad us i fFew

mm 3L cluminum

has high penetmting pouser -

Can pass 'Hflfouﬁh severzl
em of lead-

S



