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1lu = 931.5MeV /c?: iH = 3.3.0155u « %He = 4.0015u « (1)n = 1.00866u . %H = 2.01355u
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2009 asle Lystisaty 137 Gl
- lu=931Mev/C*« C=3x10°m.s™"« m, =0,00055u « m, =1,0087u «m, =1,0073u skl

t M A 6 (e e Sldaaall Jgaa L) —

- et 2 3 4 14 14 94 140 235
ol g H H iHe e Y 25 0 Yo Sy

G sy M (u) | 2,0136 | 3,0155 | 4,0015 | 14,0065 | 14,0031 | 93,8945 | 139,8020 | 234,9935

E(M'ev)
2,23 8,57 | 2841 | 99,54 | 101.44 | 810,50 | 1164.75
(3139 Jmyy B8y
Z (v
A 1,11 7.10 7,25 8,62

(95 J50 1 )

() JSY Ban g~ B gill day b A8 — A0 ) lally 2 peailall Lo L]
cypallde jus Z g Ay m, s m, sl A (m) e IS AN uaie 3580 5 gl Joy ) Al s e iS) .2
(O
A(MeV') 33a 5 235 a5l ol 81 i day ; A8l sl .3
il Jeaadl cile) 3 ST .4
e ¢ g SV (Gladl Jsaall 85 oS3al G o) 315l sl e L5
t@all Jsaall (e jualiall (e 4550 Y il )
UN BEC U -
o soned) ol e gy S He sy o
sy SreGXe Ghay g U G-
Ay ses AlalS Ayg 58 Aalany (5958 Jsnd IS e e 11
Goabend) AKKE f daelad] g el ) AGL A g gl @ gl i 2
- (MeV )saa gl zleat¥) Jelis ey UiV Jelii (e 55 jad) Alall awal .3
2010 Oludlyy Lyt 138 S padlt
. yRa—> "2Rn+ jHe 3aiad il B3y /Ra a il I SSE xiny adie Sle T2RN G 93 I iay
S5l Jsaill 13gd (33 sall g laity) et 52 La =i .1
Z 5 A S g -
cu AN JSY saa g Lgie | PR sl Am S Gaiil) cal =112
ABULAES S Adle e e Al il b el Arpall daef —c
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.27,36x107"J Al (5 sk PR 35 E, day )l 38l A of licly .3
Sl E by ) a8 Case
2Rn o530 8 il Am S el sl =
PR s Bl Al Ll it o5 s JL day ) A8 e — s
Jsaill Wiy (e Jadi) e ld sae 4l haal a2 868 il o iy sall Jenliy Ay g5l e lia) 3 .4
U + on—> wSr+'2 Xe+3n tAlabaally 7 daiall
s Jels e
() sl s MeV s paie Jeail 138 o) o (e bsaall 28U Canal —
m(Xe)=138,889u ¢ m(Rn)=221,970u « lu =1,66x10 kg «c =3x10°m/ s < 1MeV =1,6x10""J
m(|p)=1,007um( yn)=1,009u «m(Ra)=225977u «m(U) =234,994u « m(Sr) = 93,894u

2016 agle LiygHleay + 39 Sl
H=1g/mol « C =12g/mol « Ny = 6.02 X 1023mol™1 :cllasall
1 5 Hsr e | By
Ll BLE, (MeV) | 80746 | 1160 | 1745.6

o st sl Jie Aadiall ualiall 58 5550l ) cray (5 sl G 5 (Y1 Cusli 8 1986 Aiw i el Bala st
.30ans @ BICs e canig2ans g 13:Cs e caar . BlCs s 133Cs
e € (2016 3iw ) 138 Lagy Joaad 5y of oS o3 &alall 038 (o aalil 4 g el adidd) udaill aa =1
BT eI TEICS asied) SSE Ty -2
C132Cs M3 M3TBa 3l A ) G e 33l s sl Lne Gaalall g 5 Jgatl) Ables (S
AV iy 1370s sl phall jesl) Chiai A 3l Ja -
biall g5 ) all 4 ja - aiial) plall Ayl Al -
235U + in > 189Xe + %4ST + xdn:adull 4yl Asled) 385 235U s sl Sladiy -3
D Z9X e DS dad 2aa -
Jle € gl JUaiY e e oiaslll ol gl G e o AV BN s e —
B asil sl em = Imyg RS Uaddl (e s e Al Cal -
oem = 1mg A Uil e b el 28U i 2 WY L8 a a5 CyHpg clisd) Sle &S aad -
Criiing 13l . 1126K) a0 2 ey sl e (e Imol of Wle . 235U a5l ;5
2011 Siluslyy bygtissy 140 52yl
DU+ on—> 35 Sr+ ") Xe+x n:Aabaal (3 Jeléll 335 co Jay (5 ity L83 dic (235 gl ol 8l g3 yhada
3 Lol ol Al 2 8Bl iy i) aadiu L1
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otel Aind) 5ol Jelil) Aalae JuSi .2

L sana g lahaiay Ui oJelinl 3] Lulual gl yud .3

el 13 Pl Am 38§ el T4

235 agl sl Cpebaal g8 5 el e 3 el E A8 J sl crinl —0

235 asal sl (e m=2,5g Jaddl (e 5 el Akl minid - o

Al el J<4 6 e -

Dl (g 5 paiall AUl Jalad Zila e Jgeaall A DU ((CH, gl 3le) duaddl e A5 8 L .5
.8,0x10°J a_jaie &8la )y el 3le e Imol 3 sl o Wle § 235 ol sl e m=2,5g

m(yn)=1,00866u « m( "y Xe)=1139,89194u « m( 3Sr)=93,89446u « m( U )=234,99332u

. M(CH,)=16g.mol" « N, =6,02x10"mol™ « ¢ =3x10°m.s" « lu=1,66x10""kg

2012 Obuslyy Lyygliesy 2 41 Gyt
s9s Jeliil dygie 5 el eladV) bl -1
Sl Gioe ¢ el Ll 8 el Gl saa g & Jy Sl S

C Y g ol dSal 13 aabiay . Lad Gadd) 102Pt (DU 8l ey 1217 o g N B g S
Jsaill 13g) (38 sal) e ladV) Taall Laiia o ¢ g V) 8l 3 SIS Alalae () -
sl 13 DAy pladV) ol jud -
A =34%X10"Bq s sl e (M =1g) o8 elady) Ll —»
Al e = 1g Asasmsall N s gl ae aa -
-eﬁﬁgﬁY‘ﬁMtl/z Gl -
S (g aadl) 8 Alulidie COleli nd L ol 5 Guedl 3 LS Z8UD juae sa s g5l plaatl of =2
410 — 4He + 2%: 2t alabadll Liada
MeV 33x g3 2 galedl 31 55 JS501 5 ) jaall A8UN 1S g 1 4,00 JiSH as gy Jelail) 13d Am BSH el sl -

leV =1.602%x 10719 € =3x%x10%m/s 1u=1.66X%X10"%"kg : il
515 sHe ip on fe
(u) ik 4.0015 1.0073 1.0087 0.0005
142 C’.J).Q:J‘
AP0 assislsr Bl s die i o Clapuall adie 4 LS Aadl 5 andall 5 ool apae dala Sle g8 2ZERN (g0l )

. 3.8250uUr ¢ e Caai e oedl U
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ol S Aabes (s -1 -1
rdiall i) 220 aa gl o £ =0 Lo daal 4 3le JSG e sl e 20m3 e lias s -
Yy =25 L/mol &) We. Ay HuN) ablis wal &5 N,
- Baal) o3a (UA ASKaial) A3 oY) 2aad il adl) Gaval a9y 12 ey eladV) Bl s - o
A Alalaadl (35 Sy clelill s2a aaf ¢z len Ol sae Led and A Guadll A Lay o lapall s -2
23He — 3He + 21H
coglead Jelon o i (e 0 geaiall L=
©E S 8 T3 el s 4 aslel (s Al 2 A U ) Al il -
Jeall s MeV — Jelil 13 23l v — o
3 asled 0w 1g zlenl Adla sl — o
« 3He = 3.0072u « 3He = 4.0015u ¢ jn = 1.0087u . 1H = 1.0073u
N, = 6.02 x 102®mol~' ,1u = 931.5MeV /c?. 1MeV = 1.602 x 107 13j

2013 agle Lyglisaly 2 43 (el
H+3H — 4X + in el 385 5 95l zleal) CDlel o adia i) 264

chlaay) SglE Jleatlb Z g Az cpaaad)l el aa -1
c s zleal) Jelis e —2
O e | gl Y I Y e X 5 3H ¢ 2H s AN co, -3
C3H 5 3H gzl (e oaal Al MeV 2 caual —4
- delal 130 4 @Y Alaal) Llade i =5
E;(3H) = 2.23MeV « E;(3H) = 8.75MeV « E;(4X) = 28.41MeV : <iihas
2014 sgle Lyygtissly + 44 1 pacid!
Dl iy ol g3 A i g iy 4% g8 el Ladie ¢ Ay sl ldasall 258 S 239 a5 93 gLl Jaata

239Pu + §n > 1P3Mo + 135Te + xfn : Aladly 237Pu jUadl Aed cdlelall aal ey

E— L Z 9 X dad (pe o A 94l O lelal) & Jlaay) S s -1

B il 5 239 o555l e sanl g5l Uil e b atall Al sl =1 -2

S A S il
L_/ 239 5585k 3151 JUasil Jolitl 4 fall Aluan) Jiey il Unlaia s
¥ - 35g W8 239 a5 536l (e AS (24R) a9 IS (555 Jelic Wity -3

1-k3
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Jetiall Ao giall deUsia) ol —
¢ aie sl Lo BE Sand) Jie 13 -4
C135Te 5 192Mo « 23Pu: Al 4 ¢y ol 3o 4de aaa g AS S0 il s delma

239Pu : 7.5 MeV /nucléon « 195Mo : 8.6 MeV /nucléon « 133Te : 8.3 MeV /nucléon
1MeV = 1.6 x 10713 « N, = 6.02 X 10%3mol~! ¢ 1u = 931.5 MeV /c?
2013 Shadlyy Lyyglisay 145 5l

Sl Jal e @i 3H ¢ ZH Gumsoaed ool (555 2 LeaN1 Al 5ol Wiy JTTER Gaall el (3l
c sl zlexl e A8l LY Aradall ZulSaY) (e
g iy 2X 8y Jelill) o Wle 3H asi il g ZH assisall Gn s 55l zlextV) Alalas (i€l -1 -1

3 pend) Chiai () Bl — @

E(MeV)4 -
(MeV) . Ceokall alaill V) 3 ) s
2, p+3;n
________ ry . Al :‘\.\:\:j\ EJ\P:\AJJ -
AE; ol kil e g -
‘H+'H AE; AL Gl el e Asaaall Y pa) e
JEL e 59 3 E(AX) 8l by ) 48k Cise 1 -2
A 1
_____________ _y 2T g OSB3l S0 T ) A el —

gl SV sl g mnd & MeV 24X 5 3H < 2H
C3H ¢ 3H Cemsougd sk plead Jelil A lal) Alpanll Jiey hlaill -3
. Galald) CLAJJ‘)“ Jelds = EJ‘)A.AS‘ aal) B PREWEN —
c3H 5159 52H e 1g zled oo 5 a4l cual—c
m(ip) =1.00728u , m(3He) =4.0015u , m(}n) =1.00866u
m(GH) =3.0155u , 1u =931.5MeV/C?. m(3H) = 2.01355u .N, = 6.02 X 1023mol~?!

2010 Obuslyy Lyygisy 146 5yt
e 8l Jladdl Jelal 4y @l dluant) Jiey (—1- JS&) (5 ilall hhad
92p+144n

: Jncwﬁ#e L% ) TXe 2§Sr S 9;U eﬂb;ﬂ‘

g Syl 8L 5 e el —

AEl v lngﬁf;Srﬂ(oln 235 . aup n . £
................. AR LAl U as sl il Alsbae 58 - .2
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93l L1 sdre laded Jels 4 e Gl Jelisl) G e
.AE 3 AE, 5 AE, : ;e YSMeV — cwal .3
VU e 1g el e bl Al ais Jsally el
%l A8 el J<3 gl e~
é(;;‘Sr):E;,ﬁzMeV/m,mnémq : %(lnge):8,341W6V/nucféon : %(293;[]): 7,62MeV | nucléon
. N, =6,02x10%mol™ « IMeV =1,6x107"J
2014 Slasbyy Lyghteay 1 47 Gyl
o iU ) s gl il aa sale iy Ay el cOlelad) b
239Pu + {n — 33Te + 'P3Mo + yin : 4l Aabeally zdahy g5l JUadiV) 12 <Dlelis aaf ~1
c sl i) Cie

c Y9 Z paaall e DS Al aa ¢ Blaai) 5 gld Hladiub—o

E(10° MeV)
o1l ruels

E,=22,537

Aoy € AN Y 239 asnigighi sl g el (e el A8l 5 jle iS) —
1Y g ¢ g gacall
m(*33Te) « m(®335Pu) cm(*%Mo) « m({n)
D IS 8 LS 239 apu gl 8l g el (g gilal) kil sy 2
239 asisighll 8l sl Ey day A8l Aad g silal) Labaddll (g it -
: o0 102 Q\myx\ 3 il Ay g5 IS0 Ty ) A8l o)~
= (1% Mo) = 8.35 MeV /nu
L 239Pu 5 1Mo ol sl ) sl o8 -
T sl JUada¥l iy pad ae (381 50 dagill oda Ja -
€239 psnsishl e 1g Jadd) e () Joadl san sr 5 aall A8l & L -
Ny =6.02x10*mol™* ,  1MeV = 1.6 x 107 13j
: 148 et
Canos i @8 8 139Xe 5 33Sr 1) 233U a gl sl 8l g jUadal Jelal &y il Aluasl) Sy s it lalid)
i) Jelsi aye -1

E=22.362 =

BT+ 'SMo + yin

Es=22.321

el 13gd ol il jud -3
rdel@ll 4 dlhall dluaall bhaa Jio Jlid K3l -4

29 hoxaatt nourguita@gmail.com ;g A& ¥ Ay d



BAC 2017 :

) (ke aagild

A998t S 9o ¢ 2 Bk o

E

221.6195

219.8359

219.6566

x 103 (MeV)

92p + 144n

235 1
a3U + gn

139 94 1
zaXe + 58T+ xgn

2016 Sluslyy by
m( 'p) = 1.00728 u « m(*Ze) = 94.8861u « m(***Te) = 137.9007u « m(**°U) = 234.9935u
Ny = 6.02 x 10%3mol™! « 1MeV = 1.6 X 10713j « 1u = 931.5MeV/C? « m( 'n) = 1.00866 u

E E v vt 1
. Zl(ggSr) jf(zggU) 100 S habad) e i) -

¢ )il S sl 4 L @

CJsall Jelal 13a (s el A8l Caal =5

dielbind (595 Jelia b Gibadl Jeliil) (a5 paadl 28Ul Jaxind —6

.P=9x%x10%W

« Ny = 6.02 X 102®>mol™! « %(%ZXe) = 8.34 MeV /nuc
1IMeV = 1.6 X 10_13j

149 5ol

(5l 8D E ¢ ail o<l 43U E,) p:%:ggw 353l

43Ul #ﬂ&yﬁwﬂj\ﬁﬁ&&dd&\ﬁj&b})—\jﬂ-\235 fa}y“)}gﬂw\ Q\JM‘Y\QJ&.\MJF

ol aall JURERY) el anl Jiey . Rl s Gl 5 jume Ao lad) cililis UL sy Al o e ¢ Al e

»

E(10'MeV )

92p +144n
22,1619 “
AE,
2 | AE,
21,9835 |-2Y "
AE
4

il Al 233U

25U + in > 3Ze + 138Te + 31n
BOU sl sl 8 il Jelis e by aiall 2l Caal —1
235 asal sl 8l g JUaiiy (s il laladdl) 2— JS Jiay 2

2-Jaad)

Megiiad ol € AE, 5 AE; Lilss B il —
cielLind 235 wsal 55l Jans (5555 Jelie ity =3
cp=30% 58t 352 0 P = 30MW 43l S
At = 522 DU Algiasall o515 RS a Lo

95 138 1
| wZr+ ole+30n

. 30jours

BT el Blay 130Te Aaill 5l il aan —4

¢ B et Blially 2 i) Lo
- 138Te ) 4l WS Alalae Sl -

Al g ol e s oallal sda Hhalae e cpoba S8 e SN -5

30 Al
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zSOC,.JM‘
Gy Ay cdlelall saa ol L asdedly cum g gl (e il g ani ¢ s zlead e lal ) S e Guadll i
.3H+2H - jHe + {n ) Aalad)

czlenl Jeli ¢ i (e dgeaid) L —1
©1 ) S350 o e $H 5 BH G el = 4y S s ) 2l ol 2
Jeall s MeV — Jelill 13a (e 5 yaad) ddUall caval =3
c Al ge b aall B cwal. FH (0 2.5 5 THe 29 Oe AiSe e Jexlini (5558 Jelia 8 —4
el duadl 835 OS o We . 3H 5 ZH e 458 1g LS Aie zladd oo b jad) &)l 8 =6
cosell) a3 am gl g Bl Jelill yoei o P = 3.9 X 10%°W & Geedll Aokl =7
Al DA eadll 8 cliaa )z L) cdlels aae il —
Al 8 Geadll BB g lua el — o
it by yaall A8l o) Ll 8L 4.6 X 10%ans W oee 5 1.99 X 103% g — (uelll 4BS i — o
Agiag Al AES) el (A0
€ madill ABST Apuailly 52 ghiall ALY ol 4y giall Al & e -
«m(3H) =3.0155u « $He = 4.0015u . 1MeV = 1.602 x 10713jc N, = 6.02 x 10%3mol~?,
,m(3H) =2.0135u .1H = 1.0073u ; 1u = 931.5MeV /c?, in = 1.0087u
' 151 G el
oo A8l o3 ¢ 5 S Al Mg Jantig Ul (S Agiie 4l ol gey Jery OIS ) Gl aliie Slea U
C A =25%10710571 claiV Laladl cs cld Z38Pu a5 5 gl Aysl e @ lapn Gl Aag
Ay a (e XK Gye -1
238 asnigighll elad¥) Sl Adlae (i -2
o maly 1= 2 8l g 48 O sl s 03 1 e 3
238 a5kl (e baal 53l g8 GG vie Jsally 5 sl A8l sl —4
. P = 0.056W & 4llaaiad 4a ic Al el Lasy A delUaind) -5
Pl iy bliil el O gall Ja0a 53 ga gall a6 531 Aie Ll 98 e /i
- ol 1aa SlelaY de DU g g shdl ABS ol [
- AP Aied (e 30% 4babis sl 13 Jlenindld mlla e il nay =6
sl Sleadl Tay (Plaiad e cownl -

m(zgﬁPu) = 3.952073 x 1072 kg ; m(‘z*He) = 6.644691 x 10727 kg
lans = 36525 ; m(?33U) =3.885528 x107%°kg ; c=3x%x10%m/s
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