
 

1 

 

1-1

*-ProtonNeawtron

=numberAtomic

=N

AZN 

H1

1=

n1

0=

X

 

-1

-2

Atomic Masses

 -

spectrometerMass

-unitmassatomica. m. ukg

kguma 27106604.1..1   

--

E=m c
2
 

Ec1a.m.u

1a.m.u =1.9929×10
-10

 J=931.481 Mev 

a.m.u1.00866 a.m.ua.m.u1.00728 a.m.u

1.200 a.m.u



NA X



 

2 

 

-

-1

...............,.........,,, 1018

8

917

8

816

8

715

8 OOOO

1.009 a.m.u2.014 a.m.u1.6725 ×10
-27

 kg

-2Isotones N

-3Isobars A

 -4Isomer

-5Nucleon

-6Mesons

-7Positron

-8nucleon

AA

1-2-

A

31AR 
31ARR o

Ro1.2×10
-15

m

(1)R =1.2×10
-15

 A
1/3

mater

-

Volume = 3.
3

4
RV  …..(2) 



*XA





 

3 

 

R12

33115 )102.1(14.3
3

4
AV 

345 )10258.7( mAV 

A1.66×10
-27

kg

A- 

= (1.66×10
-27

A)kg

 

 
311 /1029.2 cmkg

10
-15

mfm1

R=1.2 A
1/3
fm……(3) 

O16

8

-

R=1.2A
1/3 

=1.2×(16)
1/3

 

R=3.024fm 

-

1fm = 10
-15

m

 

1-3

Li7

334

= 3×1.007825 a.m.u3H1

1P

= 3.023475 a.m.u

= 4×1.008665 a.m.u.4

=4.03466 a.m.u.

=7.058135 a.m.u

Li7

3=7.016004 a.m.u

=

=0.042131 a.m.u(1)

  ــــــــــــ )( =الكثافة
 

   
317

34527

/1029.2

10258.7/1066.1

mkg

mAkgA



 







 

4 

 

1a.m.u =931.481Mev

1Mev

=39.244Mev 

39.24 Mev

ZN=A-Z

Mev

=]ZAZ [931.46Mev

  

-

  

298MevC35

17a.m.u

A= NZ 

= 17  P = Z   

A =35A= P+N 35=17+NN=18 

 

 

= (1.007×17) + (1.0087×18) 

 = 35.28 a.m.u. 

 

= 298 Mev 

931.48

1a.m.u = 931.48Mev 

 

 

 

 

 =   

= (MP ×     ) + (MN × N)  

 

Btot=[( PmZ  )+(N×mN)-M]×931.46Mev  

 

 
 

Bav = ـــــــــــــــــــــــــــــــــــــــــــــــــــــ 

 

 Btotالطاقة الترابطية الكلية للنواة 

 Aعدد النويات 

uma
umaMev

Mev
..32.0

../48.931

.298
 للذرة



 

5 

 

=(35.2 – 0.32)a.m.u.C35

17

=43.96 a.m.u.

Ne20

10a.m.u19.9924Mev

=P=10 

A=20

A= P +N

20 =10 +NN=10 

= (1.007×10) + (1.0087×10)

= 10.078 + 10.87 

= 20.165 a.m.u

=19.9924 a.m.u

 = (20.165 – 19.9924) a.m.u 

= 0.1726 a.m.u

=

  = 160.7734Mev 

O16

815.9949O16

8

A =P+N 16 =8+NA=16= P=8

N=8                       

=8×1.007 + (8×1.008)= 16.12 a.m.u

= 16.12 a.m.u

=

= 16.12 – 15.9949 

= 0.1251 a.m.u

=

                               

= 116.52818 Mev





= 93148 Mev/a.m.u×0.1251a.m.u

 

  = 0.1726 a.m.u × 931. 48 
... uma

Mev
 

  ـــــــــــــــــــــــــــ = ــــــــــــــــــــــــــــــــــــــــ =
A 

116.528148 

16 

 Mev 7.28 = معدل طاقة الترابط للنوية الواحدة



 

6 

 

20

10 NeMev

19.99218a.m.u 

= 160 Mev

=

umaMev

Mev

../48.931

160


= 0.171719a.m.u.  

=

= 0.171769656 + 19.99218

= 20.16395a.m.u

= N×MN +Z×MP

20.163952a.m.u= 10MN + 10×1.007 

MN= 1.0093a.m.u 

H3

1He3

2

Mev

H3

1=3.01605a.m.uHe3

2=3.01603 a.m.u.

-

=]NP mAZmZ )()( [931.46Mev

-aH3

1= 2)( AZ 1Z

  H3

1    =[(1×1.00728) + (2×1.00866) -3.01605] ×931.46Mev 

= 7.9639 Mev 

-bHe3

22Z1)(  AZ

   =[(2×1.00728) + (1×1.00866) -3.01603] ×931.46Mev 

 He3

2   =6.697 Mev 

= 10  

A=20 

N=20-10=10 

 ــــــــــــــــــــــــ =
 طاقة الترابط الكلية

A 
 معدل طاقة الربط لنوية

8Mev = ـــــــــــــــــــــــــ 
20 

 طاقة الترابط الكلية

 



 

7 

 

-

 = (7.9639 -6.697) Mev. 

 = 1.2669Mev. 

He3

2

2-1Radioactivity

1895

U92

-

-a

-b

-c



-

1







 

8 

 

1

1100

1000

-

-a

-b

-c

30 cm



2-2

Z

C14

6




 وعاء من رصاص 

 اتجاه المجال  المغناطيسي

 مفرغة

 

جسيمات إلفا 

 أشعة

 كاما

 جسيمات بيتا 

 مصدر مشع

 وعاء



 

9 

 

 NC 16

7

14

6



NdNdt

Ndt-

dtNdNdtNdN  ……(1) 

1/sec

1

N
dt

dN
 ……(2) 

N

2-

 

t

o

N

N

dt
N

dN
dt

N

dN

o



 tnNnNtnN o

N

No

 

 t
N

N
n

o



t

o eNN  …..(3)

Noo=t

Nt

constantDecay

32

 

 

 

 

 



 

10 

 

 

 

 

 

2

2-3-

t1/2

-



2
21

n
t


 …..(4) 



693.0
21 t …..(5)

55

0.5No100.25No2

3

1/1000



(6)



1



6

5-

693.0

21t
 …..(7)

21t 21t 21t

N

oN

2

oN

4

oN

8

oN

* 
t

o eNN  .

t
2 3

5 10 15
 الزمن بالساعات



 

11 

 

2-4

ooo NR  …..(8) 

Rot =0

t

-

NR  …..(9) 

Ci

 3.7×10
10

3.7×10
7

lm.Ci=

4107.3. Cil

1=10
-3

1=10
-6

R

 

 

 

 

 

 

 

3ht 521 R1=Rot=0

N=

Nr=

No=t =0

t0=t=t

N=No -Nr 

No=Nr +NNr=No -N  
t

oor eNNN  .   

h10 h15

oR

t

1R

h5

ي
ع
عا

ش
لإ
 ا
ط

شا
الن

 
 

2R

3R



 

12 

 

t t

or eNN  1

R

Ro

R

1Sr90

38283.15×10
7

-1

-2

-314

1-  

sec1015.328

693.0693.0
7

21 
 

t
 

sec11087.7 10  

1kgSr90

38= 

24
26

107.6
90

1002.6





= 6.7×10
21

  

-
1000

107.6 24
1gm

= 6.7×10
21

-

t=0=

oo NR 

= 7.86×10
-10

 1/sec ×6.7×10
21

 

=5.26×10
12

 

CiR

R

o

o

3.142

107.3/1026.5 1012



 

 

2-   

  



1

  

 ذرة



 

13 

 

year







3.40

sec107.12
1086.7

1 8

10




 

3- 14  

144.4×10
8
 sec = 10

7
×3.15×14

810 104.41086.721107.6 









e

eNN t

o



N=4.74 ×10
21

14=14

1021 1086.71074.4  NR 14

=3.7×10
12

=3.72×10
12

/3.7×10
10

 

R=100.6 Ci

-1Alphadecay

QHeYX A

Z

NA

Z  



4

2

4

2  

MevHeThU 2.44

2

234

90

238

92  

4.3Mev

-2e-

QeX A

z

oNA

Z   11

QeHn o

o  1

1

1

1

Q

-3eo

1-

QBeC o 

10

51

10

6

-4

 بروتون

QYeX A

Z

oA

Z   11



 

14 

 

-1

-

Mev
hC

hE





8.1239




-2AA=15082

Sm147

62

-

-1

-2

-3- 

-4

-5

-6

-7

-

-1 gm1==10
-6

gm

-21kgm= =1000gm

-31mgm==10
-3

gm

-41Mgm==10
+6

gm

-5Ggm==10
+9

gm

X36

1735.230 a.m.u

-a

-b

X36

17 )17(),36(  ZA  

                      
)19(

1736





N

NZAN
 

                    PN mPmN 



 

15 

 

 

uma ..271.36

119.1715.19

007.117008.119







 

X36

17
=

uma
uma

Mev
..041.1

..
48.931 




Mev67068.969

Mev67068.969==

evJoul

Mev6706.969

ve

Joul
ve


 196 106.11067.969

Joul1310473.1551 

-

h.

h.  

zH

JJ

3

3431

10008.234

sec.1063.610473.1551













.Cسرعة الضوء 

38 10008.234
sec

103 
m

m5100128.0 

 إلى

 ميكا





 

16 

 

1C12Ag110

2Li7

3a.m.u.Mev

7.016004a.m.u

3C605.3gm
100

1

420 day

-a

-b1/8

530

6-

 4.9×10
18

sec
-1

 , 1.37×10
-11

sec
-1

,2.09×10
-6

sec
-1

710

8Rn2223.8310
-2

 gm/cm
3

–a10Ci

 -b

9Na2714.96 hr-

-a

-b5×10
9
atoms 


