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VAN 5042 MJ g dssill e 1K g of bale 48U (e daasl pudid A3l J 5 yil) A aal -9

m(3n) = 1.00866 u; m(ip) = 1.00728 u; m(°*Y) = 93.89014 u; m(**°I) = 138.89700 u ;
m(U) = 234.9935u; 1u =931.5MeV/C? ;1 MeV =1.6 x 10713 ]; N, = 6.02 x 1023mol ™!
s 2 Gl
AP0 pstisl sl 3l 1 die i @ Claswall pdie 48l LS ¢ Aad) 5 ol mre Jala e g 222ZRp (500 )
. 3.825 jour = s yae Caai o) 03U
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23He - jHe + 21H
czlenyl Gy
€1l il ST 085l 51 L) 2oyl Al sl § $He 5 SHe 0l (oand ile -

Cdsall & MeV — deliil) 138 (e 5 ) jaad) Al sl -
A %Hewlgcum\m'&))ﬂ\:\ﬁu\clﬁul-é
m(iH) = 1.0073 u;m(3n) = 1.0087 u; m(3He) = 4.0015u;m(3He) = 3.0072 u
Ny = 6.02x 1023 mol™; 1u=931.5MeV/C?; 1 MeV =16 x10713]

m(in) = 1.0087u ; m(ip) =1.0073u
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7 = 85% = s Jeaill 138 35050 o Lale ¢ Baall s3a JOIA Al gall LeSlgid Al ALl g ALK Uas) e 5 el A a3

.m ALKl lase ;u;\ 4

m(fn) = 1.00866 u; m(*t9Xe) = 139.92164 u; m(355r) = 93.8945 u; m(?33U) = 234.9935u

M(?33U) = 235.04 g/mol ; M(*33U) = 238.05 g/mol ; N; = 6.02 x 102*mol™?

1ans = 365 jours ; 1 MeV = 1.6 x10713]
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CAX 3sis s e Jpanlly agly ) & il a3 @) ) Jasin o3 239N 0 Llana 2al5 colad) hasi a0 iS5 5!
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Elib/nucia

m(3aSr) = 93.8945 u;m('33Xe) = 138.8892 u; m(*33U) = 234.9934 u

m({n) = 1.00866u ; 1u=931.5Mev /C?
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2380 + xgn -» #*1Pu ... .......(2)
D A0l Aalaall o (5l 0y LN oy Cus o JURSIU AL o 50 3 5Ll 8l
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Claall b Alasisall Gl 8l S5 pe (2) Aol 3 7 5 (00 JS Gla o
§ 5 aall Akl oda ek U5 ol e o
1u=166X10"2"Kg: ol oma cud sl Gay,e o
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7 ssdl Jelid) 138 350 e conl

m(?*1Pu) = 241.005288 u ; m(121Cs) = 140.88987 u ; m(38Y) = 97.900817 u ;m(3n) = 1.00866 u
Ny =6.02x 103 mol™; 1 Mev =16 x 10713
42 MJ.Kg™" =, Js ull 4 ) jall 5 )
1 6 el

dha (558 ol el o ¢ sa8 i o) puall o Aali (g5 i) Leaali e ghail il el and ¢ Jo il amy La s jidl il jall juasd ) b
- cil) llee 435S Laps (5590 3ol o giad) 8 duala g a sl ) sl (e

s AUl Jelal) Aalaay zdaial) Jgaill 8N 235 o sl ) gall adail &y 6 6l Y gatll G e

n+ 233U - Q%Ur + M2Ba+c in

e 5 gl Jeaill 1 g 5SS -
.Csa,b S 22
s Jeliil) 13 (e sy el A8l casal -3
Gl sl Jatl) (e Aadli P = 15 MW W )38 450 5eS dellain) Adlall 43Y 55 jluy Gn @l sl (Dl ) g5l Jelial -4
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- sl Jelidll 235 sl sall (e ALSH INGELY da ) 5aall ALYL sl -
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iH + iH > 3He + ¢n

G5l glexiy) Jeliiy 2 paliall Lo -
ol ST ol ) 6 oL 3H 5 3He S Al o
Cdsall & MeV - delill 13a (e 3 jaall 48l caal -
C3H psiu ) 5 2H assudl) e 2.5 g 43S Ay sV (5 slaiia g e gladil (e By yanall A8 i) -
.Gl Jsal) (e Gpueal zlexill) Jsad AW & i) -2

m(233U) = 235.0439 u ;m( *°Kr) = 89.9197 u ;m(***Ba) = 141.9164 u
q(*°Kr) =576 x 10718 C ;q(3p) = 1.6 x 107*° € ;m(}p) = 1.0073 u ;m (3n) = 1.0087 u

m(3H) = 2.0135u ;m(3H) = 3.01550u ;m(3He) = 4.0015u ; N, = 6.02 x 1023 mol~?!
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1 01 Goadll o

AU a1l il ST s L T 0l 58 il o gyt AL 8) g3 B agd by Jaibe (5558 Jad gt e Jeldi ca el 2]
Ll i

D Jelitll 3 7 5 x ed e -2
s al (g3 geal Blaaty) G 6l8 Gulahy

{235+1=139+94+x:{x=3
92=72+39 Z =53

AL g8 g iy gy () LeSSal 8l i L b 5 ol o A8l a1 Loy ) ALy a5 -3
1 235 asnl sl 315l Jay )l A8l Clas
E(%33U) = [Zmy + (A — Z)my, — m(*33U)] x C?
=[92 x 1.00728 + (235 — 92) X 1.00866 — 234.9935] x 931.5
E;(%3U) = 1783.5 MeV
D lal ) o LY i 5 -4

OV Y e S El/A AL (ya 9 (E’/A) i < Tl A8 Ol g Ll il s 3581 (i il

E(34Y) = [Zm, + (A — Z)my, — m(3&Y)] x C?
= [39 X 1.00728 + (94 — 39) x 1.00866 — 93.89014] x 931.5
E;(38Y) = 810.5 MeV
E("331) = [zZm, + (A — Z2)m, — m(*EI)] x C?
= [53 x 1.00728 + (139 — 53) x 1.00866 — 138.89700] x 931.5
E;(*331) = 1149.1 MeV

1783.5
El/A (%330) = 235 7.59 MeV /nucl

810.5
Ey 4 G8Y) = —5 = = 8.62 MeV /nucl
B, 1sopy 11491

[ (B1) = —55~ = 8.27 MeV /nucl

By G > B/ (381) > B, (B330) - o e

(235U) 0n 1o 81553 A (1237 3155 com 1l ST (34) 81581 il i
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i MeV = Jeldll 1 (a5 yaall ALl s -5
Eyp = (mm\;uh - m@u) X C?
(U 4 (i) o i 8 o B
m(35Y) + m(*31) + 3m(fn) of s A ¢ same Sidi i
Eyp = [m(zggU) +m(gn) — (m(ggY) +m(*¥8) + 3m((1)n))] x C?
Eyp = [(234.9935 + 1.00866) — (93.89014 + 138.89700 + 3 x 1.00866)] x 931.5

Elib = 176.09 MeV

Ailes o 1388 5 55 530) Jeliall 853 53 50 (5531 235 a5l ) 0 A il 038 e W) gy HUaliY) Jeld (g 55 paiall i 531l -6
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= Energy — @,
. ™ on

<
235 1
\eutron 35U oh
gn
0

141
seBa

141
ssBa

_'BJ\_);:JS.&GX:B)M\;GLH\‘X_ES -6
2235 aslysll (0 1 Kg Jaddl e dadll) A8l Gl -7
Eiip, = Eyjp XN

m
Elip . = Eiip X M-NA

X 6.02 x 1023

1000
ElibT = 17609 X 235

Eip, = 4.51 % 10%¢ MeV
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A8l (e A il Al Jg i) ABS s -8
Epp, = 4.51x 1026 x 1.6 X 10713 : 4ias IMeV = 1.6 x 10713 ] : f olas
ElibT =7.216 X 1013]

{1 kg (Pétrole) —» 42 x 10° |
m(Kg) - 7.216 x 1013 ]

7.216 X 1013 x 1
m=
42 x 10°6

m = 1718 x 10° Kg = 1718 Tonnes
: 02 Gapadl o
222Rn — 4Po + 3He Dol I Aslaa -l -1

222=A+4 (A=218 . et e
s Q.A.HA;.N\ lﬁd.u.kuw r
{86=Z+2:>{Z=84 el L

: N dodiall 4581 200 S} -0

Vy _2x107°

Ny ==X N, 5e X 6.02 x 1023

N, = 4.816 x 10%® noyaux
1 Ao 6&:\;.:1:\1\ Ll alea

In 2 In 2
AO =/1N0 =_XN

= X 4.816 x 1016
ti, 0 3.825x 24 x 3600

Ay = 1.01 x 10'* Bq
AL pai e |l el ST Ly JAT 81 53 el (il (3 53 alaill 4 oy Jaihe (558 Jelii s 5 g 5il) planiV) iy el 1)
Al s THe s 3He ol i) a0
et By 5 <0yl 2l
E; (3He) = [Zm, + (A — Z)m, —m(3He)| x C?
= [2 x 1.0073 + (3 — 2) X 1.0087 — 3.0072] x 931.5

E; (3He) = 14.99 MeV
E; (3He) = [Zm, + (A — Z)m,, — m(3He)] x C?

=[2 x 1.0073 + (4 — 2) x 1.0087 — 4.0015] x 931.5

E,GHe) = 28.41 MeV
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14.99
El/A (GHe) = —g =499 MeV /nucl

28.41
Ey 4 (3He) = —— = 7.10 MeV /nucl

SHe il (e |l i) ST 2He bl ()4 4ias El/A (3He) > El/A (GHe) o a3l
s delal e e 3 aad) dddal) Gl O
Eiip = (Mesors, — M) X C2
Eyp = [Zm(gHe) - (m(gHe) + 2m({H))] x (2
Eyp = [(2 % 3.0072) — (4.0015 + 2(1.0073)] X 931.5
Ey, = 1.58 MeV

Eyp =158%x 1.6 x 10713 = 2,53 x 10713 ]

:3He 0o 1 g gles) die 55 ) ALzl &

N m
Ejip, = Eyp X 7= Epip X CTTRe Ny

E;; =158><L><602><1023
libt ' 2(3) .

Eyp, = 1.58 x 102% MeV = 2.528 x 100
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Sl bl ; ds¥ s Al (I
S8 Ayl e Jsemnl (5 se gt ) e A5 IS L iy B dpnnla 5 jalla (a7 I e lat) LLAU 5 el iy 0

_ﬁ_sﬂ+caﬁbu\J\M\¢4\J\J§l¢\
2 3 alall lapwal) daph pasd & ALl Adaledll ‘_g Y ESAPUN | IE i | Llal -1

4He asbiel) 5153 1 soball anall dapda g Sl
O 058N jalall apall dagla 1 B Sl
D S il e ALl dabad) s
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Ty sx adalal -2
D g2 gl Blaaty) 5 gl Galaty

238 = 206 + 4x x=—238_206:

92=82+2x—y 4

8 {x=8
et
y =82+ 2(8) — 92

y=6

238U - 205Pb + 83He + 6_Je : Ju) =il o dslul) Asbadl) moaid
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A dall Al 52 g sall 238 ol sl Dl 220 s

A(t) = AN In 2 N N a0 t
= = —X = = —X
23.5x 10° 0
=gy X447x10 X 365 x 24 x 3600

N = 4.78 X 1022 noyaux
A Al Al 8238 4l ) gl A il
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m=189g
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18.9

X = 0. 0, . 0,
27 % 1000 100 = 0.04% > 0.01%

A sie A e Jpaall 100 (B8 L ea  ddasde

0.01 % s 4 aall duall 4 238 4 gl ) sall e il 13) ABlRE) Sy (el G s 43Y Ly lia JSaiud Q8 aniall aas
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ol ey 1 AN ¢ 5l (1T
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E;p = (mﬂcuh - mé,}i) x C?
Eyp = [m(zggU) +m(gn) — (m(lg’f{Xe) + m(3aST) + Zm((l)n))] X C?
Eyip = [(234.9935 + 1.00866) — (139.92164 + 93.8945 + 2 X 1.00866)] x 931.5

Ej;p = 157.14 MeV

) idaill Jomd didee 33 yha e Lol ) Jaiy A3 5 adal) A e e 235 o il sall Ao 4 () 50 2 gl ysall (e g i 1 omdall agil ol 2
QTS SRS
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= — X = —X = X
m N, Eyip X Ny 157.14 x 1.6 X 1013 x 6.02 x 1023
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Eup = [(234.9934 + 1.00866) — (93.8945 + 138.8892 + 3(1.00866)] x 931.5

Elib = 179.2 Mev

diey 1 Mev =1.6x 10713 ] ¢ alas
E;p =179.2 x 1.6 x 10713 = Ej;, = 2.8672 x 10711 ]
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238U + x{n - **1Pu 175X 0o IS e uaai 2
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