zlaai) g JUadiy) 1 (03) dugedl) <Y gal)

:10.4).4:\1\

U+ in > B30+ 38 +xin 1 5 235 asil sl ekl bl aal
c oY) Jelii G e -1
CobEY) Jelidaas 3 7 5 x Sedas -2
. 235 a sl sall 31 530 Jay 3l A8l ol 5 day ) dBla Ca e -3
il qae 38Y 130T 200 1 A Ay o, -4
Cdelil) 13 8 MeV =3, paall &l cual -5
¢ abis Jelis ) Jelll 1 ga @S -6
eBJ);AS\&ELH\)@.LudSJLﬁiUJG -7
. 235 asilsll e 1 Kg Uil ge sl 8l sl -8
VAN 5042 MJ g ds sl e 1K g of bale 48U (e 4aasl i) 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 (el
AP0 p st sl sl 3l die i @ Claswall pdie 43l LS ¢ Al 1 ol mre Jula e g 222Rpp (500
. 3.825 jour = s yae Caai o) O30

L Ol e Aslas ST - -1
adalis a8 N Aol 49590 220 aa gl ¢ = 0 Ladiad Adaad 3 Jle JSE e 0500 00 2 0m® e gl s -0
Vy =25 L/mol J We Ay Siy)
s Al Alabaall (335 ol cOlelal oda aalf ¢ plaxy) el | S ja ydiad il g (ualll b Lyl g dasY) 5 -2
23He - jHe + 21H
czleny) Gy
€ il ST Gl (51 LagalS 2L Lyl Al sl € $He 5 He 0l (oand Nile -

Cdsall & MeV - deliill 138 (e 5 ) jad) Al sl -
A %Hewlgcum\m'&));d\:\ﬁu\clﬁul-é
m(iH) = 1.0073 u;m(3n) = 1.0087 u; m(3He) = 4.0015 u;m(3He) = 3.0072 u
Ny = 6.02x 1023 mol™; 1u=931.5MeV/C?; 1 MeV =1.6x10713]

m(in) = 1.0087u ; m(ip) =1.0073u
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: 3 )

e Allid iy ¢ Haall jee i A LI Jeriin € 4,47 X 107 ans = o ee Cual (1) 3 belad) Jandi e jaic ol sl (1
238U — 205Pb + xa + yf~ : Al Asleall 8 leeadli ¢ A5EH]) Y gl

s ) sl 13) Lo bia JOindU AL salad) 038 (585 ¢ Ly ¢ i€ ¢ linadl IS 1 4l WOiul S 5 4t S Lalgial) @llias ) Jsall g
. 0.01 % Lssuall 3238 ol sl

Llall S yiini ) A = 23.5 X 10° Bq 2258 eV Lehalis Gl o5 47 K g il o il ) sall 2 300 ania (e &y die a1
(238U 4 sile elaiy)
C ) elesy) Llall s alh Caye
- Balall Clapuall dagls laaae AL Aalaall & daa gall il Llail 238 o
Y 5 X Oe ISl aa (53 geal BlaaiY) ol B Jleatinly &
A aall Aal) 353 g sall 238 4wl sl Byl e aual &
¢ Jle € Lelia IOl 8 anil 138 da ¢ By Acall Al 3238 o sl ) sl Ao a2

e iy ALl 48U LY 455l sl 51l IS jae 3 (553 35858 pdihasy 5 (5 38 all 3kl Alee (33 5kl (e Anadlainl (Say 2350 ulail ([]
- A Aol diadal Sy sy Jelss

25U + dn > 1E9Xe + iSr + 2in

. 235 pil sl 313 Uadil e ) yaall A8l caal 1

O Less 30 JOA 235 radall o il sall (e m dilia AES llgion Cun P = 25 MW W 538 A sae ads dellaind dal ) & e any 2
(radall ool ) sl 2ali 3 ) sl

7 = 85% = s Jeaill 138 35050 o Lale ¢ Baall s3a JOIA Al gall LeSlgid Al ALl gp ALK Uai) e 5 aall A a3

.m ALKl lase ;u;\ 4

m(§n) = 1.00866 u; m(*t9Xe) = 139.92164 u; m(345r) = 93.8945 u; m(?33U) = 234.9935u

M(?33U) = 235.04 g/mol ; M(*33U) = 238.05 g/mol ; N; = 6.02 x 10¥mol™?

1ans = 365 jours ; 1 MeV = 1.6 x10713]
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2 4 ()
:&m\JM}”&EE&M‘;gkgoj‘)ﬁ&u\}\235(j (a).u\‘)}d\éu}\\udmd}ydcm@
20 +in > aSr+13%Xe+3in

 Epip pmuern 03385 ISV 5 ) A8l Caal ¢ il el Jeldi (e Eyyyy 8 pnd) A8l (M) Bl (5 80 Lgalls a1
el s 9Be aslinll 5 283Am e S s (e b de Jesias € 2350 o sl sall 838 (b allaaia o o i o Jeani (S -2
CAX 35 s e Jganlly agly sl & il a3 @) ) Jasi 3 239N Lilana a5 o lad) hash a0 iS5 5!
S 120 s 4X O s O sall Cplalad) S
I3 ¢ Jelall g 381 Jal (e Laid auiall 138 Jarins -
L) Al i) Jelitl jges -3

2H+3H - 4He+}n
Eiibjmuctz = 3.53 MeV /nucl & 553 el 13 o (453 ) Ol JS 55 padl) 48N

cessd) Jelil) 3 g s

A il G (pe doimdl (2) Jelil) o (1) SUaiyl : culelil o il ¢ SUDMUE2 3y

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?

1 5 Gpadll

sle e & Agdadl &y ) aldl <l g jmll A8 Jaaied Sl 3yl @leliall
97%&\}33235Uw3%m‘;;uM\ }\.\\))J\Lg}\;acg_ua;al\ }\.\\J}J\

. 238U 6}-‘-",)}‘“

cAldiae Ole s dae @llia Cua ¢ (gl a5 i @8N e 235 a gl ) sall 8) g3 el
: adlibae A Uiy Leias

23520 + gn > 138Te + 357r + 3in + 175.7 MeV ... ..... (1)
¢ ekl a5l sl Canadty dpaidl Lol
¢ lida) Jle € 135 € (5 il de e (2EaS 13ey L a sl sl il s Ledlextid Bale) 5 8 abaall gl de s (e Gl (Sa -
Cdlead) o3 Jashadls s g ) | labedl) Jaday) s jala U of Say B jabiall @il s i) 8 aSadll aae e - s

s Al Asbaall Cona il g i Adasd) 53 238 sl ) gall Ca38y 0 juand g ¢ Aawhall B3 ga g0 g (P2AIPY) asnigisll 2

2380 + xgn -» #*1Pu ... .......(2)
D AEN Al o (5l 0 LN oy Cus o U AL o 50 3 5Ll 8l 55

2Ipu+in - BY + WHlcs+3in e ... (3)
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Claall b Alaisall Gl 8l S5 pe (2) Aol 3 7 5 x (00 JS Gla o
§ 5l ALl oda ek S5 ol e
1u=166%x10"2"Kg: ol om e cud ol sl Gay,e o
(3) Halaally zaaiall Jelall HSH Gaiill caal &
24Py e 2 g el e 5 sl AU sl 5 241Dy o s sl (e Bas g 81 g5 U] (e 3 ) el Al i)z
C2AIPU 00 2 g Wioos G A (i paty (3 et ) J gl ABS el 2
el S () Al gt o5 Y g Al gall (g5 i) Jeliall Jals aay 48Ul o34 e e 3a O Cus Giladl (1) Jaday) e dasll) AUl dal s 2555 3
e 30 A 235 asiil sl pem = 3 Kg a8 A (551 Jeldd) ellginy | P = 25 MW delhiul Jelil) s &y dus
7 ssdl Jolid) 138 353 e Conl

m(?*1Pu) = 241.005288 u ; m(12iCs) = 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 el el o ¢ sa8 i o) puall () Aali (g5 il Leaali e o ghail il el and ¢ Jg il amy Lo jidl il jall juasd ) b
-] llee 4351 Laps (5590 3ol o giad) 8 duala g a sl ) sl (e

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

n+ 233U - Q%Kr + M2Ba+ ¢ §n

e 5 gl il 1 g 5SS -
.Csa,b S 22
sl Jeliil) 13 (a5 ) el A8l casal -3
Gl sl Jpatl) (e Aadli P = 15 MWV W )8 450 56S dellain) Adlall 43Y 55 jluy on @l sl (Dl ) g5l Jelaal -4

. 235 assilosll e m = 10 Kg oo 4l 5 paal) Al ol -

-5l Jelidl 235 sl sall (e ALSH ALY da ) 52all HLYL il -
D ) Aolaal (335 aty el o3a aaf | Bl Joall (e pual (55 51) Zlax¥) Y g3 el -5

iH + iH > 3He + ¢n

G5l glexiy) Jeliiy 2 paliall Lo -
g ST ol ) 6f o 3H 5 3He S Al -0
Cdsall & MeV - delil) 13a (e 3 jaall 48l Caal -
C3H psiu ) 5 2H as 5l e 2.5 g 43S Ay sV (5 slaiia g e zladil (e By yanall A8 i) -
LGl Jal) (e Gpuaal Zlexill) Jsad A & 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 1071° € ;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 AT 0l 58 il oy gyt AL 8) g5 a8 agd by Jaibe (5558 Jad gar el eldi ca 2]
Ll i

Dol 3 7 5 x ied e -2
s al (g3 geal Blaatyl G 5lE Gulahy

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

Sl g8 g iy i g () LeSSal 8l i L b 5 ol o Bl a1 Ly ) A (i a5 -3
1 235 asail sl 8153 Jay ) Adls s
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 i) o LY i 5 -4

OV S e S El/A b (ya 5 (E’/A) A5 S Tl A8l 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

[ (1) = —55~ = 827 MeV /nucl

By G > B/ (331) > B, (B330) - o e

(235U) 0n 1o 1553 A (1237 3153 com 1l ST (34) 81581 Gl i
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i MeV = Jeldll 1 a5 yaall dlhll s -5
Eyp = (mm\;uh - m@u) X C?
() 4 () o i 5 e B
m(38Y) + m(*31) + 3m(§n) ol 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

s o 1388 5 55 530) Jeliall 883 53 50 5531 235 a5l ) 0 A il 038 e W) gy Sl Jeld (g 55 paiall i 531l -6

92
‘SKr

Energy —

o °
T

on
1418,
235 92k

1

Oon

92Kr
1
/Oon

= “Encrgy —> 9, = “Encrgy —> ‘
. ™ on
9 *] 235y

\le;m'on zeu &n 0n

on 1gé8a 14lBa

92Kr

235U\ /v°c1)”
Energy —% C n

SN _°
9
gn

tea

_'BJ\_);:JS.&GX:B)M\;GLH\‘K_ES -6
2235 asdlysll (0 1 Kg Jaddl e daill) A8lal) Gl -7
Eiip, = Eyjp XN
m
Elip . = Eiip X M-NA
E;p.. = 176.09 x 1009 X 6.02 x 1023
tbr = 207 235 7
Eip, = 4.51 % 10%¢ MeV
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Al (e A il A3l Jg ) 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°

m = 1718 x 10° Kg = 1718 Tonnes
: 02 Gl o
222Rn — 4Po + 3He ETLD T L PO R |

222=A+4 _ (A=218 . ot e
s Q.A.Hs;ﬂ(\ lﬁd.u.kuw r
{86=Z+2:>{Z=84 el L

: Np dodiall 4581 200 S} -0

| =2><10—6

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

N, = 4.816 x 10%® noyaux
. AO GC\A.J:\J\ BRI R\ IVEN

In 2 In 2
AO =/1N0 =_XN

= X 4.816 x 10'°
ti, 0 3.825x 24 x 3600

Ay = 1.01 x 10! Bq
LA o pat e 1ol ST L JET 51 5 il (A () 58 alatll b oy Jaie (558 Jeldi bt (g5 il el e 12
Al s THe s 3He o8l i) o (0
 Lagdl€) 2L, 5 0 Loy 1 B8l
E; (3He) = [Zm, + (A — Z)m, —m(3He)| x C?
= [2 % 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

. 3He il e 1)l 58l ST 2He il (b 4 El/A (3He) > El/A GHe) of
s delal 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) aic 5 ) ALzl &

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

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

Ejip, = 1.58 X 1023 MeV = 2.528 x 1019
; Galldl) u;U.Aﬂ\ da
Sl Bl ; ds¥ s Al (I
Sl e Jpemnll (5 8ime ) Ao 4y Y IS g Carny LG Lmpla 5l s G e latY) LLE 5 jalls by o

_ﬁ_sﬂ+caﬁbu\J\M\¢4\J\J§l&\
23 lall lawal) dapl pasd & A5l Adaledll ‘_g A gal) ISl Llal -1

gHee}M\S\)i:JALA\M\Z\*L:aM\
_ge Qs A lall apall dapk B clsal)
D S il e dslall dabeal) ol

238U — 295Pb + x3He + y_%
Ty sx adalal -2
D g2 gl Blaaty) 5 gl Galaty

238 = 206 + 4x x:M:

92=82+2x—y 4

8 {x=8
et
y =82+ 2(8) — 92

y=6

238U - 205Pb + 83He + 6_Je : Ju) 5=l o daslud) Asbadl) moaid
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A dall duall 52 g sall 238 o)yl Al 220 s

A(t) = AN —ln 2 N N A—(t) t
= = X = == X

_ 235x10°

™ X 4.47 X 10° X 365 x 24 X 3600

N = 4.78 X 1022 noyaux
s Al Al 8238 4 sl ) gall A Gl

(2 83 93 sall o gl sall AL Gy GV o i o il 5 5all 3153 4,78 X 1022 L 3a a3 aall alla 5 ¢ 47 Kg (b JSS 4 jaal) dial) A
Lo 33 sall sl sl Ay il dae (e WD) 3 ja0all

N ><M_4.78><1022X
=N, Te02x 1022

238
m=189g
;@@M\&gﬂ\z\ﬁs‘;‘;R:.M\Z\_gd\‘;qﬁﬂ\eﬁsbﬁl\uﬁsmwuﬁ@)@\@d\‘g23geﬁsbﬁnwm)

18.9

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

A sie da e Jpaall 100 (B8 L ua  AdasSe

0.01 % Jsbaii 4 aall diall 4 238 4 sl ) sall e il 13) ABMRE) Sy (el G s 3Y Ly lia JBaiud Q8 aniall aas
. (10.04 % Las s oais)

ol ey 1 AN ¢ 5l (TT

1 235 asl gl 316 JUadil e 5 ) aall Al Qls 1
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
Lud daa 58 sl )l Cuadd 455235 julaill (e 0.7 % e 5 238 alaill (10 99,2 0 alsi e e (5 sing plAl) anall il ) 5
. 0.7 % o Slel 235 il
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:mz\ﬁSﬂ)j :~~}w3) aall 43Ul 3

s and L) Sl Jlesiuly ¢ 7= 28 s i ety Fyo= P XAt o alas

Elip p

E _Eqe P XAt 25x10°x30 X 24 X 3600
bbr = T T 0.85
Eyp, =7.62x 1013 ]
N:%xNA:Je&aA;ElibT = Eyp X N & o alas
N ” Eyp ” 7.62 x 1013 -
= — X = —X = X
m N, Eyip X Ny 157.14 x 1.6 X 1013 x 6.02 x 1023

m=1183.09g = 1.18 Kg
+ Ay cdaadla

(5) AUl At Jaainl 3305 (J) dsall Ege 2l sl A8 o585 ¢ amg (W) Ll Aellaiay) il 1Y)
(J) Lad Jsalisan g Epppy Al 400 28l (S5 o camy () dsalls B 4l S0 48Ul il 13
(J) L dsall Eyjpy 50a) 58050 ldadsl e daslll &8l 0 5<5 o)f cama (]) Jsall 32a s Ejjp., 423l 40 28kl calS 1)
: 04 Gl Ja
DY) deld e byl AL Fy Gl (1
Eyp = (mamu;. - m@\,s) x C?
E;p = [m(zggU) +m(gn) — (m(ggSr) +m('33xe) + 3m((1)n))] X C2
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

LS5 By ey 08 OS5y ) B8 e 5 () 5 D36 oo Jelill i 5 junlall i il sae

179.2
Elib/nucll = 2—36 = Elib/nucll = 0.76 Mev /nucl

D120 s X O Owdis (68 sl Grilalaall AUS /.2
Z8BAm — 23INd + 44X A Al
D g gal Blaai¥) 5 6ilE s
243=239+4+A4" > A =243-239=4'=3
95=93+27 = Z'=95-93=>7 =2

283Am — 23Nd + SHe : S =il o Abaddl moai U5 3He o sl 315 e 3oke 41X anall
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2Be +3He — 4X + In 3l Al
:L;J)ALMY\@}G%
A s =24 4y 9+4=A+1=> A=13-1=24=12
27 ey = 2Z 4+2=7 >7Z=6
2Be +3He — '2C + (n : W il o Asbedll i Jull s 120 050 S 853 Dlad o 4X 31530 4
oo gl ol sa s ) delil) lad aaly s 55 dah S LI sdie Lades Jeli HUads¥) Jelis oY Jaid Jelaill ¢ J8Y auiall 138 Joxtiosi / 2.2
C @il Jeliall 53 sa sall sl sal) Ay il a5 5 Raguall A8y (S5 5 ) yaall g il o (el
LG5 pled Jeld Jelall 1a /1, 4

Elib/nuciz _ 3.53 _ 4.64 . Elib/nuciz D la [ 0 4
Elib/nuct1 076 ) " Elibjnucts ’ o

e 4 e SiSh SRS Jelis (o ST A ey plexiy) Jeld
: 05 Gaadl da
@35 % A 0.7 %o 0o pssil ysal e Aie 3 2350 bl A (e @ L ran A5 A 1 cxkall o))l Gl gl ) o
L odaday) ale s &u\;s.m‘y Lﬂ.‘h}‘ﬁ_}s_}d\ okl ediddee Gk e

235 ool sl) an) 5 A 804 55 (g 38 el 2kl 46y Jlay 235 o sil ) sl (2 238 5234 o il sall USS el prans A8 (4 g 1 AT iy el
o Ml AL 5 Alapls diel) sl ia

sale ST ¢ (Uaadll SaLa) o sl sl ) gall 4l (udlii Cumy ) g il aial o) g Adlaly el (55 1 05 5 Ao (midd 488 —
QD el Jlanins) ) ALaYU 5203 oo g il abiaial Aleaione

gl il s sil) il (e 2 e () (a5 g N (8 Sl axe Y JUadaY) Jelii B oSl a5 il de s (addd (e Al
gl DYl e Lo o gas Al Ul g (50 yadl ) Al (e lan B S 4paS
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3eKr
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Energy — @
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238U + x{n - **1Pu 175X 0o IS e uaai 2

{238+x=24—1 {x=3

T aad a3l aaxd) dalaas) SN daad) Jalaas) ) Jaleasy) il 68 Jleaials
2 +x(0)=2 —lz=9y (e s S 2 1) Llissy) ol 8 Jlasily

2381 4 31n - 241py ;e e jUaisy) Jelis Al ol 4l
SJ‘);:JSZQLBJM\;GM\)@_ES_Q

18l 5 e 120 50 Sl an 58 NS (0 — (b 1 ) S Bn 5 (21)
c1lu=1.66%10"%2 Kg: ol oms
lu= %m(lzC) sl il JOA e
Sl s o s S 3 e 6,023 X 1023 50 bl s e ssingy 12 X 1073 Kg sl 12 g sbon 058U &3 e Jse 1 o alas
5,06.023 x 1022 5 12x 1073 Kg
501 > m(*%C)

1x12x 1073

12, _ -26
m(~°C) = =1.992x107° K
( ) 6.023 x 1023 g

lu= 1 x 1.992 x 10726
12

1u=166x10"2"Kg
- (3) Aslaally zaaial) Jeliall B aiill (s
Am =m yow —My
Am = [m(zggU) +m($n) — (m 28Y) + m(1ilcs) + 3m((1,n))]
Am = (241.005288 + 1.00866) — (97.900817 + 140.88987 + 3 x 1.00866)
Am = 0.197281 u

: Zg%Pu 25 gLl (e Bas) 5 8) 60 HUal) (e B el A8 Flina)
Ejp = Am X ¢’ =0.197281 x 931.5
Ey;p = 183.77 MeV

L 281py 502 g i) e 5 aal) L)) Gl

m 2
ElibT = Elib XN = Elib X M X NA = 183.77 X m X 6.02 X 1023

Eyip, = 9.18 x 1023 MeV/
0 281Pu 00 2 g Wi G A8l i ety (3 as Al J g ) A Gl -

Ejp, =918 x10% X 1.6 X 10713 1 4y 1MeV = 1.6 x 10713 ] : ¢f alas
ElibT =1.47 X 1011]

{1 kg (Pétrole) —» 42 x 10° |
m(Kg) - 1.47 x 1011 ]
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147 x 1011 x 1
M= % 106

m = 3500 Kg = 3.5 Tonnes
Js il (e 3.5 Tonnes Jusivl N zliai laiy 241Py (102 g JadaV zUia3 1,47 x 1011 ] W 08 48l £luy 4
D1 sl Jeliall g e a3

1757MeV‘;ﬁ(1)23.:!\“]‘&_\MA2356‘5:U“)‘5:\HBJA\}D“5.\JM\L}ABJM‘&SM\

N:%XNAZL':'ASASP“‘%A.C}“}EMJTZNXE”;,:L‘A.-.‘H-‘:‘ﬂ} Eélé:PXt:L‘:‘jd‘);\d‘HU"Jr:El:e-U‘?L"
T

s an Lea A4 A ) il g8l Joaiuly

_Egqe Pxt  PXt M = 25 % 10° x 30 x 24 x 3600
r_ElibT_NxElib_meAxEub " 3%x1000 X 6.02 %1023 x 175.7 X 1.6 X 10~13

X 241

r=03=30%
: 06 Cnoaill Ja
g5 i)t dsill g 5 -1
Ll s g A8Ua a0 e |l i) ST 5 Lo oA (0 65 il o day (s s ALE B 55 (a8 4y Jaide (5550 Jel g 1 iy el
D aad (g0 gual Bl il 8 Jlaniuls 05, b w3 -2
14235=90+142+c=c=4 A S8 2l Ll
92=a+b :Z Sl sl Ll
sl diad = (Z) Cligigpll dae X o5l s s ddasdl
L 1.6 X 10710 C 1 A Osis ol dnd 5576 X 10718 €1 o8 (O0Kr) #lgidins 1 Ll Clldandll (4

_576x10718C _

T 1.6x10°19C 36

a=7=36:4usq % 35 s 0Ky slall Jadll saell Jiay Z of lus LaaY
b=56:,:a5b=92-36¢b=92—a: 592 =a+b: L Gumle
! Eyy Jelill 55 5l 18l s -3
Eyp = (mm:_m‘ —mG_AU).C2
Eip = [m(én) +m(%330) — (m(ggl(r) +m(*¢2Ba) + 4m(én))] X C?

Ej; = [(1.0087 + 235.0439) — (89.9197 + 141.9164 + 4 x 1.0087)] x 931.5

Elib = 169.25 MeV
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2235 assil sl e = 10 Kg oo 43l 55 aall 48kl (s | -4

m 10 X 1000 2
Elib’[‘ = Elib X N = Elib X M X NA = Elib'[‘ = 16925 X T X 602 X 10

Ejip, = 4.33 X 10%7 MeV
s sl deliall (8 235 4 il ) sl (e ABSD @Y da 3O Baall ALYL Clus

Eéle

Ege = P XAt = At =

sl Al ,eS A ) g Ay g gil) A8 S G sl = 100 % 299 5all 330 G paill 050 pall da Sl il Ley ; ddaadle

Eiibr = Egte
_ Eupp  433x10%7 x1.6x10713
P 15 x 10°
At = 4.62x 107 s

_ 4.62x107s
T 24 %3600

At

= At = 534.72 jours
LA o pat e 1ol ) ST 5 Laaas JEB 81 53 i (i8R () 58 ol b oy Jaie (5553 Jeli a5 51l el e 15
Al s 4He 5 SHe o i) (i o
! LagdlS) ZL 2, 5 90 oy ) 28l
E,GH) = [Zm, + (A — Z)m, — m(3H)] x C?
=[1x 1.0073 + (3 — 1) x 1.0087 — 3.01550] X 931.5

E; 3H) = 8.57 MeV
E, (3He) = [Zmy, + (A — Z)m, — m(3He)] x C*

= [2 X 1.0073 + (4 — 2) x 1.0087 — 4.0015] x 931.5
E, (4He) = 28.41 MeV
8.57
El/A (3H) = —3— = 2.86 MeV /nucl

28.41
El/A sHe) = — = 7.10 MeV /nucl

3H e il ST 3He ol 4y B/ 4 GHe) > Ey 4 GH) o b3
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s delal) 1 e 3 ) A8l Gl
Eiip = My, — M) X C2
E;p, = [m(%H) +mQGH) — (m(‘z‘He) + m((l)n))] % (2
Eyp = [(2.0135 4 3.01550) — (4.0015 + 1.0087)] x 931.5
Eyp = 17.51 MeV
Eup =1751x 1.6 X 10713 =280 x 1072

2 2.5 g Al & 5V (g sl e zledi) e ) el A8 pliiul G

Ejip, = Ejp XN

(2.5 g ALS 8525 sall 4y o2e ) Nl

m =mCH) + m(3H)

_NGH) NGH)
Ny Ny

m M(IH) + M(3H)

NCGH) = NCGH) = N : 08 3559 sluiia g 5al) of Ly

N N N
m = N—A.M@H) + N—A.M@H) = N—A(M@H) + M(iH))

N = m x Ny _ 25x6.02x10%
- MCH)+MCGH) 2+3
N = 3.01 X 1023 noyaux

ElibT = Elib X N = 1751 X 301 X 1023
— 24
ElibT = 527 X 10 MeV

s eyl Jeld e Judl zleny) deld 1l 7 58 | o
DOyl aa g cplelal) g 45l
D deldi o (Elib/nucl) QoS JS By paal) ABUl) (WS ; 1 A8y phal)

17.51 R - s

Eiip/muct = —— = 3.50 MeV /nuc s zlexiyl Jelds 8

Evipjnuct = e = 072 MeV /mucl i) Jels 3

delii (e Juabl zlaxiy) Jeldi aia s jUada¥) Jelii b ) olSo (<05 ) yaall 28U (e ST pleas¥) Jeldi ) 5alSs JSU5 ) jaal) Al () JaaDl
LAl sl e alisy)

Elib/nucl (GL“A:‘\?“) _ 3.50
Elib/nucl ()LL..&.‘Y\) 0.72
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e 4 e L iy Jeld e ST A ) g lextyl Jelis of ing 138
t Ejip,(2.5g) A0S (bl Gule Wil NS (e A3 48Ul ¢ )3 1 2 4y jhal)
2.5 g L A Uassy) Jeld (pe dasilil) A8l Clasy o 58

m 2.5 23
ElibT = E;jp XN = Epjp X M X Ny = 169.25 X ﬁ X 6.02x 10

Eyip,(2.59) = 1.08 X 1024 MeV : s 2.5 g\ 8 A& Uiyl Jelis ¢se Al ZiLLal
Ejip,(2.59) = 5.27 X 1024 MeV : s 2.5 g s 8 A< zlaxy) Jolis (ye Aaill 2oL

O el zlaxlyl Jelds agle o A il jadsY) Jeldi (e 3 ) jaad) AL e ST 2.5 g L )8 ABST pleasy) Jeldi (e 3 ) jaall 48Ul () JasDl
Loy Jela

Ep,(25g) gex) 527 x10%*
Eyp,(2.5g) Mzl 1.08 x 1024

4.87

e 4 e 8L i) Jeli e ST A ) ey plesiy) Jelis of Jiay 13s

CALEN) Ay g Aall) (501 9 Adiday Aped gudd (g 0
((lilad) daaa B ) ddisall Aglaadl Jilla 04 ad ) Al gl (8 shall 1 ) gindl

06.73.72.54.98 : iyl a8

e
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