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30-i] Structure cvd Pmpfﬁ‘ies of the

NaC/e,uS .

The afom is made vp of
electons orb.“n:ﬁ the

nucleus .

The nucleus s mode vp oﬁ profvyr and neutrons.

Portele mass (k3) Electrc <harge (Coulomb)
Roton .67 262 X157 #1600

Meutyon 6 9zxi0™ 0

E lectron q.1l0x10~%! —l-exic™"



NOTE Mf ~ 2000 Me-
+ Neutons cud prtows are clled pucleons.

————

# The Simplest afom is the Hjc‘rgen Qﬂﬂ (:_-’;.‘?
and i+ has One elechon olbu‘h‘&g the nudedf*-‘}
which is mede of one pnton. i

# Ditfaent nudeiare refered o as

nuclides .
# We refor o agiven wvudide (nucleus) as:
Afomic numberf2) : mass mmur_)ﬂ x
Number of protons in atomic _Z Ne— peutron
the nucleus . number: number

Neutron nuwmber fN)
number of neutrons iN the nucleus -

Mass number : the som of pm‘fon cand neutron
numbecs in Hhe nucleus

A=2Z +MN .

- A
Examples: ZC' (this iMphC""’b meaus ':C_é) 2X~=A-1
4,16 L
;_N, oM fga ) s'zpb ; 2:;(.) y - Muclides

A gﬂ!%nﬁ;%f'm has Hhe same number of-
pn:fvm ond elecfrons=> i+ has « net daa@e
sf e {newdral atom) -




Seme definitions :

lSm"opes ! nadrdes Hfm‘ have Hae same viumler
of protors, but drfferent number o .f

I 13 4,
neutrons- ' C, | C, | S ST E‘q

(same 2 different N) have the sgre claemica
lsotones: nuclides t+hat have ?{:‘; .g;g}i'jén *W' P
of neutons, but different number of

12 2
profous . B, "C

(same N drferent Z)
{sobars: nuclides tHhed have z—he sazﬂae mass
4o
number K. :s”'an:"z. ) zgo‘za
(same ﬁ)

Nucle; (nuclides) have ml{j"‘"j SPh‘.’ﬁCﬁ’
Shopa. The radius of o nucleus is given .,

. radius
RI*  R=r2xi0 AF  metas @
?ms; number

1 feam = 10°'S m "2+l s
|
R =12 ng ferm)

Evcampfe! Determine +lne radibc_S .:)yﬁ ,GO :

R=12 xlo'fs- (léJvz ~ 3.02 xfo-ls- nA

R ~v 3.02 fm (fm= femi) -



Emnple 20-2]

Nuclear and atomic devsities. Compare the density of nuclear matter +o the dewsity

of normal solids. ~E’ _ 19ram /CM
= IOOO/Q 3
Heal alomic mdus ~ (1071° m. fm
— bfows 510 P
typral vuclear mdus ~ 10 mo Lo o
“h -
:ﬁ!&'_ —3 m-ucl Wuc = Wi Vaﬁw .
Lectow Ma-fwl Vg.{-au M fom %u c (b = los;cm
Tiom™
z/hm.

Remember : MPAM” ~N 2000 W -

# mm‘nm AN My -

In fuck more Hon 4991 of Hle mass of

the atom is due > the nucleus -

> Muue %
Matow

Bue 2 () balio™) 1S (I
Petom ,?ﬁ'('o-'s)r K%

- ’Ols‘
Nuclear dwt‘j is 10" tme laUer tan the
deasy of nomal macer-

Dens:jj 5{ MIMAI moter (s in #ﬁe fmge
of (©0*— 1% kj/,f(-eﬂ e = (S kalat) -

2
volume oF a sphcvc = %WE

fom

P:mdius



R Nuc(eard.ewsr'jj ~ IO'%—-lOﬁ kj IlM: .

Nucleafr masses are wmeasured
clomic mas ond (W) .

oOn his sale l2c has ¢ wass OF e;(ac:“j
|12. co00000 U-
On #s sale. -
Mp= 1007236 W
My = 100 8665 W | [Nok :H is the hddmam afom

m (H) = looTezs b | mMade p of one proton and
one eecfron] .

M. = 0-0005485% U-

lw is ecru.i\rqfevr{-b hews much in kfj?
M, = 1.67262 10" %7 kg, ™M, = [-00%665 LA

T | .67262 xio~? kj) - 1.¢605x10" 27 ko -
)/ ( l.ooséls K J

Mas can also be measured in units of enery .
Remember Einsten's ecluqﬁbn ‘



m —E = mc = wm=E_
Jode c?
efed—mwlf

1eV =" :e.azzno ‘7J’ (Au =5 AV)

C1eV :sf&eeme.gj aaned b an & when
accelezied -Hnn@h an elechic po-laa'hal drfPerenca
of |voH 7]

1 MeV = IC)6 eV .

How much ic 1w v unids ds of eV ?

fw in ke

E =wmc = (l-é.éost(- ) 7kj)(2.‘i‘-‘1??xlog mls)l
E = (leostx™) (20970 ) kg pt
s
force  dimce

Note: (k3 _v;_a‘_)(m) = Joule

E - (l.£6oSkXio 1‘)(2‘-?‘?'-H>(|0) J
but leV = .6022 0" T >

- 2
E = (leboSyxd 2?)(2-%?-9)(102) 4

[.Gozzxio %:

= 931.§ xic® eV = 93/.S MV



‘{"Mcz = 9al.§ MeV
[w = 921 M—SV
C

TABLE 30-1

Rest Masses in Kilograms, Unified Atomic Mass Units, and MeV/¢?
Mass

Object kg u MeV/e?

Electron 9.1004 x 10°% 0.00054858 0.51100

Proton 1.67262 % 10°% 1.007276 038.27

IH atom 1.67353 x 10777 1.007825 038.78

Neutron 1.67493 = 1077 1.008665 939.57

30-2) Radioacti Uib

Some nuclei (particulary heawy

™M

A" f\_i\—n
4 -17 <
o.Clx10 x lexio ~ J

Gxd)*

ones) are LUnStable

and emt neutons, prtons, clpha patfrck) | ¥-@da hon,

X-@ , efe. fo beaame more Stabde -

The i sotopes T

of wmnium )

23%
aud %U ae

radroachve . Bsth are rlafura(j OCCUJH@ Nuclides

> nodwsl mdroachu{b .



Monufacdured racif‘oa_cﬁve nuddes lead fo

artificial mclroad\'u.'izj -(Cc.h'FO(n.iqm) | ) ;
?mhﬁadlj rad jachve M”e%mcﬁ‘o?

Unstable pucles emi three wain typs o
nucleafr radiahon, class fied Qc.cordm.j =)
'I‘ele:r pene/mﬁpw pog.}e{‘:

i) Alpha (X) particles Lalso can sa4 X -radigtion]

An o(-pathcle iS made up of 2 Pro’l-ons and
2 neutons. S0 o is the nuceus of helium

o(I'DM %— s a doub'y im he’fum G'{‘DM o

++

K = Heo doubly jomged (o
€ as rewoyey ) -
i) B* partcles [ rodiation]

ﬁ— is an elec‘-mrl e -f-GWO_MJ'

gt 5 o pasiton et +oxi0773

e* is the ontiparticle of the € .

Mt = M- but € = + eozzxics' Coulomb.



iii) § - radia hon

Very high Frequency d@gﬂiﬁ_ @asahan.

m(jmﬁr

held ou/j deHects
Qt‘“&*’ palhcls.
o THdoes mat ack

Wik 4 ptca Ou neuhe)
@alh e’ -
Rodiation pene+ra+.'w.j Power
X Con be Sh':pﬂe!l Using &

prece of Paper-
;Bt can be shpped S few

mm o aluminum.

5 has hish penetmting power -
can pass +hroujh severgl
em of lead-



