Talamidi.com gigo (jo alall lam J1oai ai

aslbllg alisll . Sgill
Noyau ,masse et énergie

"aolb . alis" g9l I
oolii] @dMe _ 1
aliS)l o 8815 Jld ol (| £1905 @i aolsdl dugidl lilSuodl IS o opliviu] sl Jogs

. adlkllg

D98 e aliSl a8lb (o E @8l « ugSiw s 9« m pliS acgoxo JS ellios
E =mc®

sgall ac,w €=3.10°m/s

kg © lpic juei dcgoxall alis m

. Jo=b lpic s dcgomoll @8l E

98 dcgomeoll 0ip) &Sl @lall %5 UsSy « Lo Jgzs JUS AM O dcgazall &liS s lonic
AE = Amc?

acgoxoll j,xi i AE<0 cUiS ais a i)l sl « ((UsSow s dcgoseo aliS Lais ) AM<0
(Q>0) . 5o, Ll uwsl) Lpxioi a8l Al 0id \9

acgomeoll wanniSi ¢ AE>0 UiS slsy @it sl « ((UgSaw s dcgazo aliS slsy ) Am>0
(Q<0) . o, Ldl uwsll (o a8lb Al 04D \d

albllg alis)l a>9 — 2

ay,il alisJl 6a>9 - |

81> Lo oMo 8a>9) lpic s 13 ¢ 1a> 820 (35Bly Sell JiS GgST « dugaill lsuall (s
uo LpJ 50,9 @, alssJl

12 vy ,SJl 6,5 alis u.o% Soluw 1u

e Jgo 1 Sgizwg 12.10°3kg Soluwi 12 Ugu,SIl Wb o A>lg Jgo alis Ul plsi
: Ul Sl 6,5 N=6,02.10%
1 12.10° _
1u=1,66.10kg JWlg lu=——"""—"_=166.107k
' 9 wWbs = S 03107 g
wgig,udl alis : Jlio

m, = 1,6725.10% kg

167251077

P _W

blg9s — Ug,uSIVI : aslll ba>9 — L

ailacliang blgd _ 0gu SVl Jlogiwl Jiass Ui « @8lall aoiMo pué 8159 ozl duggill sbzuall (s
. (MeV) lalgd _ wg,iS| laralls

=1,0073u

1eV =1,602177x107°]J
1MeV =10%eV =1,602177x10"*2]

U a1l ALl sa>s) aislSall adlall - 2
P 1 IS sl @sllall opliiuil d8Me o>




Talamidi.com gigo (jo alall lam J1oai ai

E =1,66054x (299792458)* ) = 1492, 42x 107 J

_1492,42x10°7%
©1,602177x10™"
1u = 931,5MeV / ¢?

Me=9,1.10%kg Ol Gz E=mc 1 wg,uSIYI @l Llws @ Jlio
E=0,512Mev vls1eV=1,6.10""] ol loyg E=9,1.10°1.9.10°1=81,9.10'°]
. Me=0,512Mev/c? : alsSJl @Uall da>gr UeuSIVI aliS Ol puiiiws
Energie de liaison buy,Jl aslb _ II
oS podidl 122
BBl S ggoxe oo 81 Wasls weSs slgall aliS ol aliSIl lso alawlys @izl @inds olwld Gu
- LpieSs (sl
m(2H)=2,0109 : 2H pgs,502l 8lgs &liS : Jlio
N=1 g Z=1 pgs,i9l blgi) &gSall (558l
m +m, =2,019u : 5Bl JiS gsoxo
Am = (mp + mn)— m(iH)

= 0,0050u
Blgl) sdiSHl Lasdl AM o
blgl aliSg Wlhgl JiS 900 v G )1 AM blei) SLSII Loiid] Sowm : dole daa
w90 ol Hlaso g9

Am=(Zmp + Nmn)—m(é*x)

=931MeV

Wl

buJl adlb 2 -2
dlaidl clwlod sy . Aoimin Az WIS Wlgigr N9 duxgo Qi WIS Wlgigy o QigSo blgall
- aygall il Ol Sosy (rauts 6,8 810 Cl dugi Ss8 S99,
E, byl @l (o « @8l aslac] woy 8ladl wlgi Juas)
o3I a8Uall 58185 dlgi) (s liSUl Lasidl 0l uliiuV @Blally aliSUl o §91SI @8Me g
Flpibs Jas) Wajlac]
Zm, +(A-Z)m, =m(£X) +E,
E, =Amc® = (Zmp +(A-Z)m, —m(z“X)).c2

o) AU bu,Jl aslb 3. 2

Mev/nucléon & € é1>9

 augi) aawgioll bl @lb Jied (sdo
eyl iU byl @l licl e 855 Shaiwl Sao (sle oSl
65w o) @il byl @8l <ilS LodS lyaiw! ST daue5 WeSs

. i) a2 20

ZRa pgull 855 juie
&g JSU dadb byl @8lb gussawly sl 83ugd byl @8l s
9lu=16610"Kkg s m, =1,00867u sm, =100728u ¢ m(Ra)=225,977u : (shsi

c=3.10%m/c?




Talamidi.com gigo (jo alall lam J1oai ai

L 095w ls (58 839590 whgs L) doMI d8lall (sa ao;WI byl @6ls 2 wlasdl
E, =Am.c® = [(Zmp +Nm, )- m(’;X)].c2

Uld aiog N=226 9 Z=88

E = (88 1,00728+ 138 1,00867 — 225, 977). 9.10" = 2,779.10™° J=1736,90MeV

- 17222;90 =7,68MeV [¢* (il & = % 295 JSJ &nidly b))l @3l

Aston Ugbuwi uzio 4 - 2
bl @8l Llis ot oy cu> « Oskrl csuzin Jlasiawl wlosil wlize il @,lio Sos

E
+ Y MeV / nucT:EUn 100 aV, (-%j 33094 il
1 / f
i R %29” MDA il A oledl sac
Lo : t s \s Csasuadl JMS (0
1 : : 20<A<195 .
1. ! E
4zl : ol o> peud (-KJ
. __" |
4\ gpsiwoll Sadl 1 Uiyl 0ia . 8MeV/c aallaoll Lpioud
5 i SV gl plas asliell
| : <;:;j;l 55 Fe ayaxdl Jlo ) Ll
J sLi | 3>gs 13 Lhasiwl SVl gl
;HE‘IEBP | ey, U - Azplall 09 8,99
e i o e A>195 g A<20
- 8,7 46.(:_1&_'13&._"“3_*&:_?._.. 5" lgj W E PR E
21 nln SN (—fj ol sl 8,08 (-—f
| | A A

80100 & Soidl 038 Ol uws Sl ssuid] dares g awill byl @8lad WJllg la> 6,0
 Lhasowl ,iST g5 (sl Jg=s ol LpaSoy

g0l wMeladl o Gacoi (899 Jois ul 0ip) Say

8,DUJI 048 (s . uiinas il (sl o 8yaiuol e alaill Sgll - A>19 -

. S9gill , Ui VI

2LVl 6,8Ual 035 (swoouis Wai ST dlei sdneid lpiy Lowd dzeis dayazell Squll — A<20 _

. Sggall

. Olo,xo UMelas ,UniuVly zlowVl . abexlo

Fusion et fission nucléaire ulggiJl gloaiVlg UiVl — 111

: Sogall UiVl — 1

il T a2y « poiii O Mio Loigisll] ol posl,sVIS alsi los) ¢,Sey
JI(0,1MeV o J8I &S, =l aidlb ) sosday g iy 1p9ad

wswoaig ¢ Sgall H UiVl Jg=all 138 (o« uienas (uilys
: agyasll wg,ullg fissile 69l gl al sl sgill

/ | o s - |

8ok alus Bloi M ot Segi Jelai Sogill HUasuV

@ A S ot il ]S> Oasd Lpsladl s
e : aliol

Quary O upsy




Talamidi.com gigo (jo alall lam J1oai ai

‘2U + N — 5Cs+ 5 Rb+3n
PU +oN - 5§+ Xe+3n+y
Jeadoatio Jelii = ©
s Ol Sogdl UiVl oo asaldl wligyigd oSou
- Jeladl bows oo ulas
89l s Sos wgi_c
15] ¢ @ yumets @uinSy i 38 Joudsio Jelas i (59 dodluwo « )3l Sgi Uil (08 o gl
9 Wiz bo lidg alauog a9 pSill (Seug + @ugeall alusll (59 azy Lo [iddg « 9 pSxsio jue OIS
. &oaiio 8,8, @8la)l guiy s dugeill wMelanll

2l wolaiol Wyl (e g9l WMelaoll o Juwdwsill Jeladl (8 pSxiyg

QH& Q;H « p93 8l o Uliad alnwlgs Wligyigill
. S9gll gloaiVl — 2

@y -

CB) M5 58T 8lgi (Sl it uilss plovail M o Jelds Sogall zlosV

poadagdl UsS5 LIS oy s puonid] J51s 2oVl oMelss gas @ aliol
td>bo OM (899 ¢ ) updl o Mkl

1 1 2 0
3HB@ 3.2 Me¥ ° 1H +1H - 1H + 1€
2 1 3
H+/H - JHe
0 Usry @ ugisn *He+ ’He - JHe+!H+H

Ss9ill 2loXiVI $ais byt -
sl S99 e il o LpiSos @l uiasasdl ulsid OIS 1] V] cSosill glowVl it V
JELil oVl cusy onl Ligly . e 81, 2,5 a@dllall 04 s calbans . 3Ll i
- S2l3dl sl

. Segi Jelad aslally auis)l aluasdl - VI

ol i~ 1

5 + & Wl @sleodl aie |uso Logs Melss s
A 2X Xy - Xt X,
- . 336 ol ailiauS rolic Soi sle Js X
s Jelad ligs @gyioll aslall dluazl
£ (%) [£.(x) [E,(X,)+E, (X,)]=[E (X,)+E, (X,)]+AE
erIIX) v AE=[E, (X,)+E,(X;)]-[E (Xs)+E, (X,)]
A aslb AE g . X aadall ol slgill by Jl @lb E, (X;) cu>
. Jelasdl
£ AKX+ X : W E, byl <'='l§Uo).».¢.Q'i o>
ar AE =[m(X,)+m(X,)]c? —[m +m(X,)].c?
X E LK AE =[m(X,)+m(X - 2
, =[m(X;)+m(X,)-m X,)]c
AE = Amc? —[m prodwt) (reactifs].c2

dcgozxol) auadl adlall : E
. acgoeol) aslpdl adlall : E




Talamidi.com gigo (jo alall lam J1oai ai

- owiledll elSex) acgazoll lpousSi sl @8lall E, (X,)+E, (X,)

- Xa 9 X5 ouileid] sS5 sic acgazall o),z (sl @llall [ E, (X,)+E, (X,)]

Dhaiwl ST auas liyg Sogill Jeladl i) ads)l aslall AF
Q=-AE>0 s aslall ;b Jelas JMs 6,0l @8lall @ alogmlo
w99l 2loaiVg oVl e linbi - 2

: S99l UiVl - |

s &l Segill HUnisVl @sleo s

DU+ n - RCs+ PRb+3.n

. Sogdl Jeladl 13 (8 @zl Sgill LS shass

235
92U

140 93 1
5 ;7 Rb o/

234,99346 u

139,88711 u 92,90174 u 1,00866 u

-

AE
-I:El"'(_:‘j'l-
£ U u
+£ | Rbl:l
LIS
AE| 18y SR +3 0
k- Y
AE
E (A
+E )
EI_‘;HSH
He A
E 2 1
He+ W

. pesiloVl o 82>y 8lgs Byl o 8,50l @SUal Cwus
AE =Am.c? : @l s us o> Lo
ol Gy
Am=m, -m,
= [m(lg‘SOCs) + m(fbe) + 3m(01n)] - [m(zjzsu) + m(oln)}
= [m(lg‘g’Cs) + m(3973Rb) + Zm(oln) -m ( ZSZSU)]
=-0,18729u=-3,1100 x10 kg
AE = Am.c? = -2,7995x1071 J = ~174,699MeV/

Solus Q=-AF a8lb ,,%5 pguil,oVl oo da>lg dlgs HUniul Wl sl
. 174,699MeV
Jseadl Sl 1 UaasVl Jelod astall bz
Sggill gloiVl —
s Sl zlowVl Jelos e
IH+H - [He+ ,n
AF = Am.c?
Am=m, -m, = [m(fHe) + m(oln)} —[m(fH) + m(fH)}
=-0,18729u=-3,1100x 10%kg

AE = Am.c® = -17,585MelV/
tH H
2,01355 | 3,01550

JHe on
4,00150 | 1,00866

. Luyas 200MeV olis a8l ymes HUainsVl Jelos loaw « 18MeV )i adlb = zlosVI Jelas
al Sl g5 236 Segill HUaii M @widly wlgi 5 Sggil 2l W écwidb ol sas) dcwidd

o Lo ST 2l 6ol @8lkall sa>ly dugid @l
(2 oolod! @lwlw
. awiladidl augeil]l LVsxl e wlinbi -3




Talamidi.com gigo (jo alall lam J1oai ai

(Q=-DE>0) sl buzeoll lpousSy @8l =5 sl ST aslall 6,00 dcgomeoll UsSs AE <0

( Q=AE <0) sl buxoll o @8l iS5 ) @dlall dwolo dcgozoll UgSs AE >0

ol aslall 0is Hplaie E 0,2JU L) so,59 AF <0 Ladls weSs aslalil augedl wMeles) @il

- cxadl JMs &l (3501 Logasdl (sde laowsSs aS,> aslb aslb JSiw

o welewiVl blal - |

P 0 waaidl @sleo

X - Y +a

s o oselew VIl blaul JWs 6, =il @l

E = [m(a) +m(;‘j‘2‘)/) —m(jX)].cz

o blaul duclesil pershll 8lg . 226 pesshll (o da>ly 8lg caas oo asslll @Blall cows @ gauks

NS
PRa “2Rn JHe
225,977u 221,9702 4,0015

-

226 222 4
whd — ‘seRn+ JHe

Fal ' B

- : Jeladl lig) adla)l alpasl 52
E = m(%zRn)+m(;He)-m(*%Ra)].c’
. =[-5,3.10%u |.c?

VE (] : old JWlg 1u=931,5MeV/ Ul plss
MeV

TRa ) E = _5,3.10_3 X931,67.C2 = —4,94Me|/

E o Jeladl 13 oe 65,20l @slall sJLLg
aS,> alb JSw e jphi g Q = —£ = E.(a) =4,94MeV

TIRm+ He LA aadall yogasdl (sde laowsss

B el Y bladl - u

B wscleiYl blaull cusil @sleo

AZ\X - 251Y +91 e

B wselewVl blisl) aslh)l aeazl

E= [m(zle) +m(°e) —m(,fx)]c2

B* welew Yl bliwl - 2

B wcleiYl bliill cxaill asles

/EX - ziY +31 e

t sclewVl bliwl aslall alazl

E=[m(AY)+m(%e)-m(7X)].c

: abgxlo

o axilll GiLWIg Sgll as,> b J| aggdl wiclall JUS §),xoll alJl Jg=xii

.y Olelewi W @bl S a8l sJ| iSs Jg=al 14
Q=-AE =Y E (4Y)




Talamidi.com gigo (jo alall lam J1oai ai

Josall pe assll ($5BMIg Seidl 1 AY
- S\eluw )l bliul) aa>glondl ULl -V
aziV| azubyg powzdl lpaioy il 408l Cow> ss OLusVl pau> (e il aygeill wlelew)l
o wlelew)l o
. alsdl
olelewVl 03 Josiws . oleV whioude 853 o3bg « O oo @bl ST B wlelewVl o
&l ] LM dsdleod
9 Josiuis « yolo)ll (o whiowiow dac o3l p3leYs « LuS Ha8) 8080 y wlelewYl e
‘ ‘ ssall poleVl agseis
ol LoboVl Larkindy sloxiswY yaisS 13> diis GloSs whll 8 dgell wlelewVl Josiws
 Lpzzlsa)
¢ Ol (e ageill wlelewYl ;i85 WS
elsl LsSou 3]« OLusYl ooz @gSall 83lal 8o allell @8l wls augedl wleleiVl Jelas
. a5loSen wlag il Lasy @axo slacVl Las) LMs wlys wlg,us]|






