
2 atomic number (f) or (e) if the atom is neutral

N number of the neutrons

A mass number (Ntp )

A A

✗ → or #
Z N

1.
A -2

2 same, different N ⇒ isotops

2 different , same N → isotons

Same A ⇒ isobars = isomers

different 2, different A



f. u = 1
.
660540×15

"

kg I mass of por n

atomic
mass

f. a = 931.4943 Melfiunit

(d.mu)

T
fore

m
atom

= Takas ±÷.

113
' 13

f- to A = 1.3 A fm

1.
1.2--1.3

* all nedei have nearly the same f

17

D= 2.3 ✗ to K% } → constant



Nuclear Stability

ns
Will reduce the tepidsith force in the Ps

n c-s n

n e- P ohargeinblete.AT
-

inside the shell ⇒
nude " force = short-range

outside = = => coulomb

for Light nuclei Z=N Stable

adding n for Light nuclei make peactihe

less n = mom is



Heavy Nuclei => v72 for stable

F- = 3-
~2

in average the force is attractive in

the nuclei

-

nucleon
-

P

in

the stability has a limit UP to

0

Bi 2=83

I.



Nuclear spin
= ¥ . } . -5 . . .

• half intense.

p

t

✓ enemy ,

odd - even

Patn -→E=
J
'

N

d"
^ " \

, intenser even 2, event

odd 2 , OJJN

Ñi=hF+J
= 0, 1

My
= - r -

the P are in a motion

µn=
# = 5.05×15174
Imp

free P
has µ=

2.792dm,

n =
- 1.9135µm



D. Sev

Birling Energy 13.2
P . . . e
→

e ionization

free 7 bound

Energy Energy

mass

y
,¥ . y

,

total mass

(
off

E. (Ner ) -- [ZACH ] +Am. - Ma] . 931.414M¥i. !

number number

of P of n

y
,

in
U

g.
in
"

F, (Mer )=[Zm ,
+ Nm

- MA ] -931.494M¥
1.
in
U

# a constant
after carbon I

7- - d Mer

⑦

high ¥ → stable



4 Major thing , that affects the BE

① Volume effect
B depends 0nA

increases the Bf
.

f-- r. A
"]

V= g- Ir
? A

② the Sarfac effect
degrease the B.E.

0000
II. Jg⑦g¥§g- him B. E.

A=
"""

73

A = 41T to
A

8880
213

B- - A



③ Coulomb repulsion effect decreases the B. E.

u="÷÷

B- - g
A
's

④
symmetry Effect

z =p = increasing B. E

N> 2 or NLZ decreases B.£

B- - q¥
"



adding those effect

V S
c

Sbmm

E. = c. A - EÑ
"

- gz¥ -4¥
A

[ nsepebt - particle Motel
. odd - even

Csirgl particle shell nosy even - odd

the P Will cancel each other if

they are ellen

23

Ne -1=5-2
last one)

☒ 'Z

P L, J then find I

§iW^w①
collective Motel



Radioactivity 13.4

3 types of radiation by nature

① alpha (d)
,

the emitted particles are THE
,

nuclei

② Beta B , in which the emitted Particles are

either electrons or positrons me 9=±e

③ gamma Y , high energy tabs

you will see Y after Bora



¥y= -

teas constant is the probability for decay

1.
number

of the N t

nuclei

horsing f =/ ✗ dt
No

°

n

Inn / = - it

No

1nA =
- if

y
,

what lefts
in the

to sample

- it
N = No e # of radioactive

of nuclei decreases
with time

MAXIMUM Nuclei

at f- 0



v. v. e-
" t

f. = Not

activity

f
the rate R=1¥H=iÉÉ e-

*

* - Xt

number of decays ← R = Ro e

per time ↳ intial activity

R=R . e-
*
= v. ✗ e-

it

✓

5Th N=NÉz
half time

t : No- ¥
v. v. e-
*

- ttyz

NJ = No e half time for

N is when half

I. = of my sample go
ln2= Xtyz X

T
, , ,
for R is

the half for

Radioactivity



I. Boy =\ decays ✗ =ss
"

"

f. Ci =
3.7×10

"

decays in one second

it will emitt

5 Particle

Alpha decay

1-

✗ →A -4g,
zz

+
2

2

P f fParent
Jaugters

g.
431.44"M¥

disintegration value

Q = (Mx - My - Ma) I >
°

spontaneous

b.\
① = Kratkythe amount

realeasef Of

p→
+ 5=0energy after 2

y

split in]
Pa =P,



a-- ÷
.

+÷
.

= ⇐ +f.)

÷i÷É÷ , 48% of Q

Will go to ✗

IS =¥
,

Q



Beta decay

A is
the same , but 2 is changes by 1

eledi
(
antineutrino

,
grill

be emitted

A

AX → Y t e- + T n→P + e- + TZ N
zu

N- \

B- decay

positronemiss.io#
A A ( neutrino

✗ → Y + et t v tan +et + V

Z N z-1 Nt
'

B- decay

electron capture

A
neutrino

+ e-→ n + V

Ax
z n

+ e- → Y + r

2-1
Ntl

↳
✗ - rays



et
,
e- Will have a raise of enemies !

Ke :[•→ kmaiy

t do not interact with matter

B- Q=[M× - My ] i

§ Q= [Mx - Ms -2m. ] i

s Q=[M× - Ms]i

Q① [ =
431.494 Mer



= 1.3×15
"

this potion will decrease because % decreases

but É is constant
.

Gamma decay it follows after 2 or B


