J9¥1 oL

) ool Al ol g3l



dagsil sl sl d¥) by




dagsil sl sl d¥) by

Jo¥i ol
31 9t Zcwlaw™I ol g

39 b g8 V-

Ot e 9 yemagd! B33 LT wly delaldl ATmd) B 3,001 Bl g3 ()9Sl
Loaliliss g Ol g 5 90t g Ol g g pudt Lod 2t oW Oloswuntl (o (e 9
I3 OF OmSan g Ol gheaion Losgy plad caua s Soliisn g L 445 2y sldie
L bl ;oS Lmddl B Loghon uba¥! 3,80 Jiads g 530 Leaasi
Lo (Al LSty 09,0800 B G glud ST ) 0959 pull B go (3 9S3
O D5 ST A g 9ad) B 9alt O B g paadl (e g L0 g 8 gl Walale (95T
CELPROIN (R CEAR (R PR 25 I 3 [PCL I EV TR PUCT [ PRCA TP e A {
(Nucleon & g 9.3) 293 Bale 09,5919 0959 ,d) o Blay St g
A wlw¥ A o ¥ Oloww a0 8 O )T sidly 83 9l OF iy Ol
Ledi G sl Jlomall a2 elma¥ S8 9 (Elementary particles)
oy (Quark) @ ,1s <1 ew s Lgie ja ol AdGa Slerwa o 0555
Led Sesmg s8I (e WM (e O3S0 At 9¥1 Olaguwantl (yo puwr J
ot lpa s (e pallasdl b atiss y {Up(U);down(d); Strange(S)}
LM B Y O g M 8 el adt g shiae s Lo mews JSI g
ot Bl 311 e b gy (V-1) IS 51 9SI (pe B Slacws
NP PR PR]

_1 —
1073 10 m Less than 1078 m

.T\IA

Hucleus Neutron (or proton) Quark




dagsil sl sl d¥) by

B BPCPRICY PR IPPISK i UL (FS-PUL TIPOSPar WP CELY I TS
Leilics g B15adl g 3,01 B dagi Al Oleswundt b g ((1-1)J gun
bie gonn g

Atomic Particles w,un oot

Mass Mass

Particle Symbol | Charge
1A 9 () (amu)

proton e +1 1.673010™ 1.00727

| Neutron | AP 1.675010%%* 1.00866

electron/

fe* - 028 o4
positron e/e 1/+1 | 9.109m10 5.458m10

neutrino | < 10% < 5010%

photon

5yt aliss g 31 ) aliss \-Y
Mass of Nucleus and Mass of Atom
S Ledly AWl s sale Jeaiad ¥ Augeldl sbyjual B
9 ¥l sla YIS (ubd Wil I e p 1asg JWlalalel! Oyl
Byal ouliy leani tacle Ldee AN ares Wla by dgilig,usd)
OMelatdt By oL g i3l dany i 09 Jladilhy dale caliag
Gy O Al ey Laas Lol Rode Oipd 09K Lyl g sull



dagsil sl sl d¥) by

BAM jua Ui OLLSLIN QU1 5ala5 o 2LEUN 4y 5¥1 aluddt (LT
et e ST OMesd Gl gdd) il Old B as Ao ywn AoV
OF gl gilgh U peal dawsll b Ale,d warg LAu,all Ol g SO
Wiks olb s le b oSe g bWl Of AN Colss Li Aalaie Of )3 A g gill
Aol (@ glud JASN Gulidl Aot G dall 483 3gum b Alalaiell 5,001
e BLAN AGES O pd Ball WisSell Olig HSIYI Bl Jifs ¢ gema

| S I RN { LA

MauMNuZmuCiZZqi, ()

Lof (2o yidh Oily g ,3SIWY aue Z O g ,aSIW g 31 oidt Lliss m, M, cus
day ) ABllay Slewel! Db g MSINI g 3191 Jol )l 2Bl g2 D g,
SIAE g B0 T 9 AT ST T A8 9 ya0 g, OleasIl g O g JuSINS
ol

> g, m13.62 e (1-v)

M, o3 Ll ales| oSes ax A i (C%)Zq,- SiEell of ¥
S olud Bgill AL Olb ligrg .5,AN A& lade e Lbee LS55 Yo
CL g aSIW ue g JAoLdl Glg GINI Aligm g 3,A0 ALSn s (3l
JiEm pe Jalalll Ol 1539 (BN Rimd (6 glun 43Y Ledls by yaa Ayl
g it sl all LB ccliae ST i ¥ Alalalelt i i
Nucleus Volume 3531 ama> V-1

T lgke Biude wslad plasiel Bail ,lad chual uld oSes
Sadig gl Had caa e Awdie kD Ll Juas QAN 38,0, eilall
Tl 5y Elign il G5B o lgelilaol wie O Glewws COES el joy

Cawy e il I Gal S L ed W Wawlgy Ay yuldt Ol g SN COS



dagsil sl sl d¥) by

IS L B1sal B A ygSI Wil 0393 Abyae ) WALLYL 319l Llad
YN il g B,00 el el Al B1si pdad il g s (1-Y)
AL OSery GLsSy il gsd Leslie Lap)ss Sbig,dsell Of
old LD pwwdi Seag WAt J3Ma Balelt (T ALK anjeF Ay
oo Baady (1) USa b o ged! Wsall piss IR (re ol
Womld) Bl led (650 L e ddkie (Hw O9SK0 8l gt O Jsadt
LM Gimddl dBls aBUG 5,48 o dadey (O,) A0l A s

TATLU By gualt Al Wmddl ay )l OF Cod ABY g Ay pw By g

10715107

Molecule Atom Nucleus

3,001 ad cauall Aewidl B1sil ad cawad mib g (1-Y) Usa

Col AAY g Aad s By geas LetMA Aimall ABLAEs LaBLSS 5,48 of ddds g

P 3y gual) AL Wl 45 O

o
o(r)n llle—?% (y-v)
I sy Je adady g1 wic g j5 pell B Lmal) Sl Les O(r), 0, cus
§ gl g 3191 ylad awad gag (R D7) 5 .o, Lle 3o pedl (e
(RO R,A" 01.07010°° 0 4™ m 0 1.074°%F),(bn 0.55010° m b 0.55F)

ok Lo T ALt 0l (e Jguo ol (Sea g



dagsil sl sl d¥) by

Ao s HaBLITS g B9l Sy Al Ao pgSY Asal Adlis O -
sy 200 11F LgSow 0950 o9 Aumdawdt dadal) JMS 5 s
VY et Culd Hlude ol

1

sl Balo o (an)aﬂm Lo 40 wie pladl) Cawd alaja -Y
(A7) ps L3 b Cowlis 319301 yhad aiah Of a9 wity (4) s
s Bdeall Aied gl )0 Cals Ry cus RO R AT dsle cisyy
.(1L.4F 0 1.1F)

31 95l) s pgSH Aimadl a3 95 (V-¥) Usa

oedliib g (4) LSS salt e () a3l A BUST) aoial -v
(A) Balys g Aidday B g
P393 A Blg ) Jads Db g T eldt any el OF o AW el -8
LB Lo vt add O, (r) AL Al Old JUIL g Ol i g
=ES3 aaalt (Z) DL glg mdt e At o3 Legiun 3 yally At



dagsil sl sl d¥) by

OB 3y galt e ST OF (S ASY 2Bliss pla UL g (4)

.o (r)o gﬂ(r)

A g9t Baled) ABlis \-¢
Density of Nuclear Matter
101 G pgmadt Bus g WIS Ll Lo goc ABLISIN (2 yad
lgom> [ 319l Alisn = abLASH
R /(N , g35l> 48i aac O 4 s adalt) =

(5,531 o )31 gl
AD N,  Adol.66m10% An1.66010%
N o o 4 o 4 1 (\-i )
V e 2 or’ S p(1.2010™ 4%
3 3
o27
1.66010 0 2.3010" kg/m® B Cont. (1-0)

4
—o(1.2010°7)?
3

IS B Lo Aulh Reud Ledi Ay g il ABLSH lam (po geiiciasd

Aols g I g Baledt of S 9sill puaiall ¢ g3 o aelad ¥ g (1-t)

(_,_Ai_uLui Y Sk B A oY dblalia gl Aaml ol g LB oY AGHD

Baleadt ¢ s Lgd A8Me ¥ dd gl Olemaws ola g Ol g )3 9.0 9 Sl gl g o

B g



dagsil sl sl d¥) by

Electron scattering data
suggests spherical nuclei
with assentially eonstant
dansity

oL
1.2A31m

:EFH

Al g aul) Baledt WBLES Of i gy (V1) USa
Ayt deso g ABLall g ALSI) V-0
Mass, Energy and momentum
0853 Cus V Ayl Al ju o prwandt WSS olad

min —" (A1)

Jioo®
LL“&!@m[‘QM!w&gam‘;}@'hﬂ‘;@c‘ﬂn% LIFEN
AL e Conadt Old (S mOml pla vOC O5S0 Ledie 9 Aot
o 9 e guall AL puw o Ole puad 0 AT Ledie Al 5 iee 4 Aol
PV I VSO PR WIS { I DUIPE [P PIJUM (I DRR- = 9% [ PWENEN {
) B USI A BUAN (LB Zee U g ATl Lide 5 il Be rudly

1S ol

E o mit’ (\-v)
st Bl ¢ )51 dao w98 9 dwdd! mrwad! W o ml Coo
29 (\-v)a_uu.q.u aolse

Enp’ccam’c’ (\-A)



dagsil sl sl d¥) by

aamdt OlEm 13f g . p O MY (S gluli g muwmld A ol Aiasn 2 P o
o9 cEyDme’ OgSudt ABls (§glud  AdsH Al ol (vD0) Lssiw
e A5 yedt Wil @il el AdSY) ABlatt O o (108) dWalaed
ABlall 3 Bl aiey LOgSwd! ABls Salism g A el A Goyb
381S3 A8Me L ws Ey D mc’ OsSadt dBlb g EOml’  grwslt dds)f
e ll Aolsdl Wisdb Gais E,Ome’ Of asdy  4dlally alsd o
Wit Jied FOmB’ Lo yawmll e 4 OySwll Aliss Calisi ol
ABls (LB M b mewsd! AL SOl 13y LABLall g ALST 3ALSIY Aol
gt bl ALY 093 F a8l g1 oy uSalbiyg B, Dmc’ (oSS
A S ey O9Sw AlE Al Lud Ogsall Sdd le Sl .mI:II:ICEZ
Sy O Skl sisall A8l oY mnu}c"—i7 S obad A Al

. hao
g gualt Ao i & pemia Ogdgalt O¥ I3 pO MO — dlang d (eSS
C

. 1 a .
MW&Q“O?éL&}.&Cj ku;u—oyu_yj)_}&é;\_;,mbn-.:‘;mj
c = = e

i A o A A U0 pae (G bl O Sw A

E _ mi’
pOo—m o m@ (1-4)
C C

e gl Al pus () g0 gatlen Lol &Iy 4 Lé'i
ﬁLbJ‘wé,.d\s_,A T‘“_,.«m&m'i\é)aﬂ ddlly Olead At g
HER | P R SOWE TS RSP L g 43 o 4SS

T0m@?0me’ o me| ——— a1 (\-1+)

Jioag?



dagsil sl sl d¥) by

OIS eatl dhmo 3] J 95 Aduladl daaall Old VI C OS5 Ledic g
A ;o) ABl (pe Lidsge 1) g T O my’ /2 4oyt d8Ual AScw NS
ol T Lt Bieyg me’ o sSuadt a8l Ofds gy
T° Tzu[ ! ul] (v-11)
mc V1o g2
Pk O ded 9SS

JT°(T°n2) (1-1v)

7°n1

oo
POV dxa g

[
Mool (v-1v)
m

o Y018 Guall Al s e SN b At el G Oleswndl g
A5 It ABlb g . (4.2010 m/sec) o sl Lghie Sl s gl Ao yu
Wb Oi Cum g cpuandl OSw 2Bls Ge Y0\ JSET Olerwstl oia Jied
(o il BBl die Leed OaSh aid 0.5Mel  (5glud 09 nSINI O gS
Ae Aowd 0955 Leld 1Gel g Obgles gl (98w Bl g SKel
O Sl Al e dowd 09SO LAY Olecws 9 10Mel 4o i W8l
A OlotwmEs ALG Olocuod! dwl s uals a3ld Jagty  40MelV
GA3 CB I udd B ST gh (g St bauead! Ol e pLd OBl wie dadd
Lo Less 09 I0W1 Lldel OSey el ley Lles 4@ S
VAedly Adiay Al el jao L oS S (g gbud A Olewntt g
Mass of the Nucleus sigut atics poas V-1

el e (San g Lgilgd B 355 ye 3,00 WS (G B g sasdl (e
e il Ol g LGSIW Alisa 7 ey Saddg Bl AliSs Glws 3,41 Aliss
OSeon g b 1 B phuo B9 8yt B DL g ASIM day I A5l Jles)
Eolig Ogmdell o gl a3 WE A dle ddas Of,M i ubd



dagsil sl sl d¥) by

g W1 oia ¢ dani (1-0) Ui s g9 LALISH Aldae aladiwls
Ly A bl 8 o) ol Sal ot OL ¥ jaua e e Hlgadl O 9Sog
biae Al wl - Sen g Aalide Ol alxily Ole pur s OL Y 9a¥f joua T
G OB ¥ e Bud plad o Jgaamll B i Glaias (S,5,) s>
Jloe Lgd ;95 4 Glate S td uay OLI W1 505 9 ol udy gt
s gec g elaiia O¥ el 09Sa g (B) puublize Jlnay (E) 2 6=
com (GE) 3aas Sliga¥l e o yoSI1 Jlonedl 5509 CL gl plad Lo
Com (Bgv) 398 punloliaett Jloadl ;55 Lol o 43 Kl 8 g
O T g oot gWI B g B LSSl acll oL miWI B O ea¥) A yu b V
Sl aa¥l Sl a9 L jlue o B S ¥ LI S ¥ dasa (S;) asvia

DAt 0ls B (9K g OLI 9N (§ gl G V Lghe (99T A

gE O Bgv=>va(E/B) (\-1¢)

S B S S Id e phol gl el Lgie pw O 9SS S O ¥ Ll
ATall (e g G Wy salodl audaaiy Mgl e Hlaed! gi et
d>asy (Velocity filter )ae judt ma jos coss it 1ia ey .(S;)
Coom Lgdl ¥ (a5 plalin uedoliae Jlae 8 I3 way SU ¥ g lad
s coo R ks cany Slasy 5,500 (e usd JSG le Lo jlus puay

mvz - . .
R ) A5 e 3,k 548

(V1) Usa b Lesa(



dagsil sl sl d¥) by

L
L
- - - D‘“ - -
&l
o
o
= = - # - -

.
—— . =" Magnetic field
@ outtoward -

= - - -




dagsil sl sl d¥) by

Wb JL
2
Bqv n ™ Bagm_,, g Bk (1-10)
R v R A
tote Juamy (V-10) Aslaadt G (V-18) Walaedl (pe (an saitlig
B*qR
mo 24 (1-11)

E
oo Olig¥ daiwiy R0 dad cam 0sSy il 0¥ Wi m cos
APl lus (Ser g jlae jlad caad uldl 91,8 4548 gl ot
Lalitne O jlued Juadls Lgild ALSH 2alidve Oligai g laddl B ax g 1309
Coolsm abd L AGsbe 3 A BMall caw > Lgilies o b a8 (Bladi daliad
Jlnadt Olosaundt S 9 11, M, 2LSI Galidns (uowsr (Ao (S giond diyall
PO g Buslg Wsdu g V Buslg Ao puws B punboliaed!

qB _m qB _ m,
gt Zp—=2 (v-vv)
(V Rl) 9 (V Rz)
101 i
™ g™ g cont. (\-1a)
1 2

@ 9 & el Hlae B G peiiw Guewandl (e NS Ol 3L
M&QMfd}aM!Qigi.memw
cpaadt

Spin 4 jaedt et Ay
A3 ¥ OB (A2 S ghan Lol (S0lce Lo je Led Ob glen gadt oY 1,183
Qué_h‘_,_.ﬂmt_mlﬂ.v uS.u\J_m‘z)_c\_gJu‘gJ_qu!Mm!

Joo ‘_,3 &l ST ¢ dodly A o Al ‘_,3 4_1‘9.&(1 Jais Ob gl o]
09t g ST dl e Ay A e p s elD Bl B A s




dagsil sl sl d¥) by

dazd LU A1) gt pog el of Awld) Ao pedt GB WSOl a g iy
S 1 ) A SAUSedl p g Small S ey Sl s Ao Lo
Lyl oy J 319l GSolSeall pjall Adane 31y gully Lo 3 kel

T e 00 e s Blaip (calhn) i 515001 203 5ie
Old lin o O35Sy b Bl B Sl slsn 5l sus OF o ol Il
N s Ol g gy ol ¥ pudo Hlade daladl 3 ] 81 gt A jas
cAgali el G gl gl Lg JeldiS A A pall Ads ylally susin S5
Gl g5 et b Sty (a9 > 95) A g jhedl Gl gl g 1L
ST ¥ At 3he Ol gl U o gar Cooa dadd Jelal A of (et
O gl g8 21931 OF T Legin o At jae olandl Cues (o Dlusslat
P DL (S y 1) ABLAYL L Awdalale A jhes Jelihi Ledls Zeslidel!
§ gl OLI 9 55 9t ) Sl g8 9, (o 7 9 3t Al gl I il Aess
O—p > 9) e (e O3S0 I AW LB SIUT Aahy . ydeo
ST & 3 dam e Leb et (o293 o> 95) Ol g 5 gl g Sl g5 9
Anlgiia ud Olig,igoy Gy, oe 0950 G B es¥ i J=0 o
Ay O skEn s IUs Ol 1] . ydieo §okud ¥ Ad jhe Jed O3Sy G oo
Slig 0y gl 450 pomd A e pw pesnd il jae (L2 £lg ey
Slaclin o (93 = 22 ) 9f (222 — = 93) 31501 At jae (oSS

. 1 1
(3-8 -g3,3) 2ao¥ L (Eh,%h%h ....... ) @i Eh oA Ao
(12,2h,30........ ) ST Ny Ao Olaclins (985 Lgid 3o OLd

Magnetic moment (g gsdt udoliastt a jatl 1-A

Aoddt & poxdl Ledie 9 4 90 Ao jgo Sliond (e 31 ) (§ g
pall s o phedl AU i gy oty Lewedoline Yioe o gy G S

Ofdn g3 Ay ALY L andoliGall pjall uldsg 31 9ll uwiloliaolt



dagsil sl sl d¥) by

h
S oLl o jalt" W31 e (B yan g aBuﬁ JUPTI T

Ot 9 yubeiegd) 333 O glds (o sl pduo] g's D958 09 ST e Il
S obun b g Q}I@LQJU" RV RV P19 oD dess

o, |:192732|:|10"24J (J/Tesla) (1-14)
W

A jaoll A%yl (pe LY undoliae! a jall pubd (Sl Less
09I
o 0200320500, |:|92889|:|10”24J (J /Teslay  (1-v+)
W

Sl g9 Laliie O 9 iSO auilobinal! e,_,_n e At OF a3 145
Al R h Clas g Lulie M &, hess ey sas Osiiale
Sl T 9 Aewboliae g pentt L'l powy g Jolaod Cos OO GM O (i
Adjaet am et (g, 02) 5 20, it (g, 01) sty
Gligig ol Sy (o LSl s Gdai (b Seng .09 I
i WY Iy L uedoliall p adt Claod B gidf Jals Sl g 55 gt
A0 oY) Clerw =t (ya ;A8 e 39> ge I Sl g B 3 jaell Lalll o
Oy g9 Ogiabaellh By Lo 989 09 H9—dly 0959 0 Led Lo
M, (393 g pd) ddigo 4 @it uudoliedl p all Bus 5 Jhes 19

P ok g

o, o ;—h 0 5.051010% (J/ Tesla) (1-v1)
m

p
TG lud O g U G9! D eialedl ded (4T
o, 0279280 4, 014.1064010% (J / Tesla) (r-vy)



dagsil sl sl d¥) by

0953 50t OF DA A Y dp doliaall pgjall (b Wie ,gls uB g
LAY g utloline p o A 0950 OF oo R e sl Jesa Y (g0
P gl T U 99 098 gl andoliael! ajall 9 g il LusSi
o,001.9131480 0, 009.6633010°(J/ Tesla) (r-vv)
sl (uSe (b undolinadl p jall dxie olonil OF iad Zddludl 3,LaY
e Galaiadl olad¥I el A el 3 LAY Lel (0 g NSIWI Jhe bl i
Wimd 1 (e Lo Lo gh Iha O Liagl g g3 Adladl 3,La¥1y .calll sl
Lo o Jolaie mews 41 ol 0 g 09,5 0l J g b glal LAl ALl
ot OLS onll cas )59 gl ($aal dulyy (e yelay I3 pewai
G O Oy sedt (o b Lodls dolows ardall ¢ gl it O O glai
A Legin U Jemin g O giEm gl Al g alied g e
Nuclear Binding Energy g sadt dast ;i) a8l -4

Wik W Hlaer Covew ddle d8un (9,5 90dl g O 98 9 pu) WS 43 yae O
Of adiay Ol g . Lgt 20 3Sett Db gl it JUST ASTH ¢ gomotly M 31 g
NESTE S [N IR PRt PUETTPRCATYS PRV - N USRI A - (PO (R T2
Wil 3190 AliSn (Whdl ALSI Ghldas Al wie ST g Lgwss )3
L ol g Lgt @5 9Salt Gl gl 9l IS § gamme (po yaiol LT a9
oaad! Lgdaas dad 5 Sl s gl (po Sowbatio allad o 31601 OY Aacb
Ll O S=d e Jle g 8 99! dayl 01 A8l pewsd ZBUll (e oSy
Nuclear binding energy = : ¥l cawod @51 dast 1
ossia AM= 0.0304 U g slun Lot gt 2SI L3 G a0 9 AMC?
JSi b Lesm 28.3 MeV g glus ot muwad 4359201 daul 01 23l

. (v-v)



dagsil sl sl d¥) by

pratons 2 x1.00728u ne,:) m:la

@ @ nautrans 2 x 1.00866 u o

Mass of parts 4030188u Massofalpha 400153y

27 ;
Tu=166054 10 kg= 981,404 Wi

Lati @t (6 9 931 dayl ;50 28l e 91 (V-V) s
dagh il BBl wla> Ly Koy il Aslad! Aalacdl Ll @is
Ol A Lt SUSI sdalty 7 B1gilt (6 it saall Hles 13Le 1 SYIS (5 9 41
Gl g S gl atigm g (m, D7) o 81501 3 5392 gadl Gligi g ,dl Alism
B gl B B3 g gad) DL plem gl Al § gene O39Sy (4D Z)m, o
M 3 gt aLisn oo alisH o2 3,a0 ((m,0Z)+ (402Z)m,)
top gl W gSedt Db S guill S ¢ geme g
Dm0 ZOm,0(A0Z)m,0M (v-v¢)
31930 Db 9Sie g 43 ABLY Jgond uB ALSI 3 (adidf Gld Adidsdl LB
D09 § 99l dasl I Wbl (pewl
E,00mc’ 0(Z0m, 0 (A0 Z)m, 0 M)C’ (1-ve)
JEs AV 6 gt danl T Wbl (e el (Sea Ol W1 Ghay By
AW JuEs e e S Ofpa ) Jss OF B ang L ATslatied) Ol
IV (69— dasl ) A3l A Tslas COSTg LOL g SO NS lades
P AYIES Walaledt Oy Jiss
E,0(Zam,n(A0Z)m,aM)C? (1-v1)




dagsil sl sl d¥) by

@xal ol yuBT g yuaiel 3,5 WS M (g gl 30 WS my, o
dagl ,dt Adlls Clus (Seud Bulp 4Y),0 Jalad G Ay Hidt J5S3 Ol g
D A8lal B 9o (§ 9 9!
E,n(Zam, 0(AnZ)m, oM)a931.5MeV (r-vv)
bl dowdy O gdSo g0 ST (59 9t daat ) A8l Dlus (Sen g
I09ST Cos A GUSH sualt Gle (g g sl daut
E,0E,/AD(Zum,0(A0Z)m, 0M) (v-vA)
O 9150 5 (ST (59 51 danl )31 BB (s AL ABMaN ey (VA )Usa
L obiall (2t 4 LLISI saall
DOl s JSA (e
I Ty 5y gums w33 EN (9l 50 ST (6 9 aalt sl 1) Bl -
daall dy o ¥ I Al soliall A LGS aaal i) ae
Ale Celed Og I Ogde A Mg aLbg Y e Lgt s
.AD20



dagsil sl sl d¥) by

Average binding energy per nucleon (MeV)

0 H | | { | ] | | | ] | |
0 20 40 60 20 100 120 140 16Q 180 200 220 240
Number of nucleons in nucleus, A

GUISI uall b Wass O sl g JST 9 91 danl 0 ABUs (1-A) Jsa
= dday B Ln O slso g0 JSI (g sl daul ,i0 Wl o 55 -Y
de Sl ed O g S| Hgude AV Lged alS g A LUSI saall Bl

.A1D60

sdacy SIS ey En (gl g0 IST (g 900 dasl )00 ABls Bl -Y
O 9 =SI) Ogmle V)1 Lgiiand ali g A GUSI saalt 3oy as doud
LAD240 e cdga

J=s pmobiall jaact En (o g0 JST (¢ 99—t danf ;i1 A3 -
OY 3 0S5 (O Gumu W1y (C O ,SH g  He p gulight
el B pdius O 9Sid OL gl 5.0 An )i e (5T p aadigll 3190




dagsil sl sl d¥) by

O goidell (yag Bag> 9o yub g brdiuwa yud SHe pgiligh b1
po—tbia 4 gdl AIMS (e (aSET O gu ST Jie jioliall ey (ST
ISl OS5 Sy parkes Wl Bayl (e 09K Gumwss Y
B Lgl (6 991 dasl il BBl Y 1l yal
Wl 8 B e 0SS En (ls 0 JSI (590 daul )1 2B -0
O9SS JShae M 5, tad rigad yew d cows AY Aaast Ay Y
plawdl le doaBly Adlad) oia (b OU glss it pren of plaze
Ot hiol Temdaca I B gdd dagl J1 A3l O g L3I0kl oo HL!
o S8l 3ie pe Lglolall oty 31 9dl S50 535> gell Sl
Lol U5 gl (o ondacall 53 31 3 ol dudey 100 5 L Ob gl 5!
IS 5 9 sitt danl )TN 2Bl yhoao pa b A LGN Ao 0¥ B
iay ZaBl gl O g3 gyl (s o ST AL 3933 En O gl g0
SL3 85 9 501 20 (s (S 9501 WAL B3 0Ty 31 eMl 5 e e
rea B (Gie O3 Ao g el (S sAN OF Keguas O09S3 aBg lis B ks
S 1 gl (e 3 gna g i uiio 3 e W1 555 ¥y s
.53 glamall
Nuclear Force agsd1 s satl \-2
Wi I A talaie Ol 9,0 5t 9 Almdad! dun g0 S g3 g 40 (po B19id) (oS3
Blamidl U3l 5352 gl Gy eI B9A1 Of uad p sl s 99U Badal o
day e ol $98 (o DI Ll Agalilie Dligig )l (o BLS 548
da oy e ol T (5 99—t dayl i ABL Lgdly B paT 31 gl G gSe
e (mShe Bue ABLalf ols Zesd ALl g ol Lgdams as 51941 Ob 9%
$ 99—t dasl ;M A Bls Lla > wte gy (@@ .7 .p) cedgd G SIS
O 9 —S3Y dagt p ot A8l Ledens B LT Lp (3.23) e Lgdi w9 09 5 gaald
598 2929 a2y by .Cdgd (9 usd) (13.6) e [ 9 yaed 550



dagsil sl sl d¥) by

e Jeaig o peSI JALA (g 98 o AR Bl gl Y3y (g3 il
O 0952 Lglelaiy 4 goidl (S9aThy (5920 o0 B a8 9 .31 gall dayl 3
IEE P PRIV St IS {7 PEr  (ELY N CED- 0 PS4 [P
Jold 3 ¢ 1531 Eati o g DL gl g pdl (s AL (558 9 O g 43 gl g
D g ol (g . oo g Lt Olesws 9 Lol Slelad) o (5 99df olad¥!
P A doline g pgsn 98 o 31l Gl g GSIWI day )3 A1 (5 5AN O
gl 98N ¢d paau lgiaas Bl OLS yo day 5 A (g gall
(e N0 ) e g BBlue Lo )55 g Asdlad!

)

s 9 55 il g S5 93 9l s Ty g g1 LN (§ 98 e g (1-4) Usa
PG I DT PULL PRI IR PRUL [ INT-TRROS I NUNV-A [ R PP [ PV-11
51 3D O 9 S g I oldati Of 93 5,01 353 LB Laadl Lguaas
Jand aLSG Lgh) Sy GlSon BN (e 398 ol g Ady ylall olgs
et fagd 9 819t J3 s aadt lpaan Gl Ol g )5 9001 g DL 95 9 -

o "'gluon' eut 55a1 sia Salied LA AL Olemusdl Lo Gl
3 3} GAatl A Bay sia day N1 58 clads adg AL Gl las

MMM&MHL;L@}UMAJ&@S#‘AMEM%:JS



dagsil sl sl d¥) by

Cooslia il L 1B o di 54 Bl ois cuilEn gld Gl g 3 suidl g b g3 g 4l

Canial 39l ois COlEs o Lai pasndl lgiaas pe O g5 guidl g G g5 g ot

L0 5,5 guidl g O g3 gl CGED (B

1893 day i LT s g Aacdall (0B 33 s> gell (55N Awl ya wie g

IS e Jaib g 31 g 8 DL gl 9ot Gy O 955 A g 9t (§ 9aT1 )
TEPRRY

B S N all (e gl o g aadaliie g I (g 5 BH ¥
LJELEU 148 b el 5o (53 9aN1 (350 5 Acunloliiell g

At 9 W1 Ologuuntl s g Uiy So8a5 comus gl il y Aaiaiall g 9211 ¥

-8 oS Closwandt (i 955 (2 9 Clogwmdl (o antl (598 ¢
3 923t i e G daidall ‘:,3 42 9 yaodl (6 92 (it (1-2) J guadi
3 Loyl ,glal Laso 435 yaall (S 311 pren O 0 S 93YI oo gl

) s
Aacdall o 4B g yaetl (530 (1-Y)J gun
PO L1 S 2Bl | st daacdalt 3 gat)
40 oSt
1 100MeV Ogb 439531 5 g2l
10% Zero Oaded & 92t
Phton doliae o oS
10" 800009000 Mel 0959 daiaall (& gall
10%% Zero O 592 5> platt coxdl 548
Graviton




Al syl J Sl

Strength Range {mj) Particle
Srrang ‘ . ﬁﬁ":m 1 15 gluons.
‘ .WWW Id'ﬂl‘gﬁfﬂf a m{ﬁue&ems]
medium sired nuclsia)
_ _ Strangth Range (m}) Particle
Electro- 1 photon
. 137 Infinite mass = 0
magnetic ©~-® spin = 1
Strmgm Range (m} Rarticla
-18 Intermediate
Weak p™e @ ED @ 0.1% an dnmoter  VOCOT DoSONS
" of aprolon) W* W, Z
neLfring Intaraction mass > B0 GeV
Induces beta decay sgin =1
Strangth Range (m} Particle
o g
Gravity 6 x 1072 Infinite 2'::;"’_20
spn =

4b g prell Aay ¥ Lol 93N s g (1-14)Usa
4 99d) 598N ailask
Wluedl Job ol Soliss Cuwd LgiSTy wilnd 558 oo Agsidl S eall -y
bUBd [y pudd G saM sla Of Jdam gl aad O gls ol o Alwslalt
Ot JBT Ol gl g Gy Al oAl Abluadl () oS5 Ledie Aol
aBg Ay Bl 598 Suedl Kid B mual SLTLy e 0.4 1
oAe dons gant (Hard Core) cian (L) cisrt a pa o as g
E e JBY) Olblucalt 8 Gascdl Lgdaas (o O gl st weld
A 9Se paadl lgaay ae Db gl godl ol penid ‘_4,3.“3 Yo oo rud
Had Bt SL S OF 3 Aadalt B aalde il lha g u:.tg Lq.u.u:,
QTP PV PRSP PReLl) NVTPRNENY WOEF-Pay -1 E
i 5o Alold OIS 09 S3 g Iin uead (o OI3 g gl (g 9all -2
(Y-¢) T 5 pchio U gl 5l o Abeolal (o Rblewadl & 953 Lo



dagsil sl sl d¥) by

0553 Hbla ol oin Lginy Juadi Obgig il Gy il 5sRD e ud
99 (§ Al (aBL 9. bagiun (o2 peSI JRLEI 598 (o B e Vo S
O plem gl (s AL olalt ABLolf 53la) e Il Ra puw B guay
Vo oAl (93 g 5l (s Adlue o3 (583 Ladie (§ 9AN 208 adaldy
b A eSI LBLIN 558 b Lo 5,5 5ad1 6 9AN pualy e b
1y 2ol ) st Jie B 3W (s i pETel pde Auoladl ols cowd g
A e Lgiab) a5 1y Sy pdl e s due o (g giS
S99 QORI 598 [y ST o eSI) HBLIN 598 Balyy (A (pae
35BN IS LIS Bl 352 e (o Baxad) Sl g 5l OY Satdy
L o B Loy 5 glonadl S gl gl (re JolB e goo Ty g 5201
B O g3 g pren s
Of da s 3f .Saturation s acwlsn 205501 5580 jlied -3
Bl gisn 3 pdlue A gdl B O gl guh day )i Ao (g ghond ) Ao oY)
Sl ol 90 Rued e (g U A ¥ O das M et 5 He
Lol b O3 i 108 g 339 9o yub 9 6ydiwe yué Li, He Jia
Loy 2o OLIgdS 0.0 Aa )i day ) lo Joad S g 9dt 594l

.‘)‘44.:."
8 g2l Qi‘",_'«.a.:ituj P ENTRWL { V- | R Py PPV [ -1 PP T

95 0— bl S U ol T Ol g ) guidl 79y (i dtaal
095409 099 2 O AN S5 (g gluai g DLy 93 g -l
O 9 uedt Ay y1as
A ydas p varo ale -a (Yukawa) 1yl g slatdr £ 8
OF o =T wBY (g juead) Ao a0 Coow g 4y 9 9 (§ 9N pcicdTd Buisiiond]
Olocwn Jabd donid pin Ob sl 5l (o Jelaidl (o Ladd 2y g 93 5 g2t
M= O 9 el AL Hu—dig O Ol el o d—as




dagsil sl sl d¥) by

ol Ak GEnl W Alg O g, uSIWl A lism m, oy (200m, 0 106MeV )

glaaill (o Gelo Olerw sl ola STy @o oS8 Zad¥i L8 Gl g el
G9aN OF o Lol Aamids OMelad o Axilidl OMelalll Gon (5 oS!
O93—s p VALY ple B fglen gy Cadisa] ualy Ay sd Oelad Lo 4y gl
91 09 TSIV Wmd (§ abud OF (HSan ) 138 Wsnd Of Gl g gl oo
(0) 05ldl oy o SO Wmiadl Jalalie 0953 Of OSang 085 9l
2 ety ale Powell gL casnei aary ob gden o011 atalas gl ga
ale Moyer pg e wanai Leon ((0°,0° )os galty cdludt o gl
O bl & g M Wl g A Uiss 9 SSg (O°) Jaloaiadt & galdt a 140-
0S3 Lot m(@")Dm(0°)0274m, O 140MeV s 2Ll y i gol!
.m(@°) 0 264m, D135MeV o Jalaiead! O gabed & sSuull 4Bl o Aliso
oo (t8) ot (o Bolie Oguls il OF Hlidel (Sen Wl SIIL
O 9—En gl yga T L UiSan 43ld 105 9 (Ol galdl e Bl 4 g B glad
s Hldel (Seg -cdgl Job eny ()0pb patery oy i o
ol Mg Sl ane 5,08 WA SId g Shds A e gl
O 9o 9.0l A LS T 1ol g A plad (b y0aT g AL ade O 90lE AW
Ot S5 A LiE OY OLI gldl M) gi polaiel dsid il ¥ Wl
By LGls B el T Lede Sao @l g A0L 09 )5 50l O 95 9 )
AN Sy b Added) STy Al dhds O 99l8 ae LaBlide 1Ma g
die A ABUAN LB oG OF ed 1 Gl M el (Se
odda e A BUal 2 Gl Hlade o s e Y Oldealt ol O gus
sy of dai> Tuwe g (RBLIT ¥ Acleall 0ds Old JLIL g 7 50 jls
Jia B prnd dileall ola Leid @35 LW Aaie M 5 0al OF dcwuid! A8l
H(0-11) U2 o e YLD [ gudo 9 (i o g 930 (5 9B S



dagsil sl sl d¥) by

Part of the proton’'s energy
is used to make the pion.

ﬁ_,,«fff:_(:, T 2

Proton Proton Froton
Proton
Before collision After collision

O 53 9 ,ll G Jalaladl & galdt Jals s g0 (1-11) USa
Oglo Jabs G (e 09 890 ~0 9 5 9l [ SL galdt Jals -
TAalaed LS g Jalale
a0 noo’no n (v-v4)
Oglo Jabs Gk (e 095 9 0 "0 95 9 ! e DL gld) Jals -Y
Tadalagdt LSS g Jalale
po poo’o p (ry-v)
Ol Jold Gosb (e 098503 095 9 10 (e SL gAY Jals Y
Adalaedt LSS g C g
pO noo®o p (y-v)
Ol Jabd 3ok (e 095 9 -3 0958 9l (e SL el Jals -t
tadslaedt cass g (A1) USe b Less LIl
nD poa° o n (r-rv)



dagsil sl sl d¥) by

G g 3 9l g O 93 9 pdt G ot leadt O guldt JalS o g (1-17) U
1989 T el i) ane Tie pladiuby O gald! ABS eSS

OpOx O & (v-vv)
POl R e jkad awad ga 9 OxO1SF o7 L Cel 39
op o m,C (v-v¢)
P AV Ogaldl AUS ol (Saud s gl Ao pu C o
m,CROhO m, O L (1-vo)
RC
1.05010%*

0 0.292010% kg O 132MeV

mﬂ
1.2810"° a3m10°®
Wi ded 4S5 Coo Adeal pILUI ae 3ANS Acidl ol
.m(@) 0 140MeV ¢ gl

W9 901 2L jall L3 Aelgll Oltlawaedl yass V=YY
Mass Number (4) s 5 uss saan -y

Bled) G2 (1) Obg S ety (p) DLigd g sl i £ ges g2
Charge Number (2) si50 g a1 soatt -



dagsil sl sl d¥) by

LAY B Ol g I s (§ gl g BIgd B Oligh g 1l sue ga
oo Ja AN e g uaiall Msliss Aidss b as (1-1¥)USa LA !
e AelSY Jaolaidt

|

] ot azal [ ol S~
T2 . ,
1 atgyigil + sbigigyu -/ZA%X —E
Goalt aatl L BT otsseuaae ‘T"
:%miﬂ!l aab= olgigul aate /H- 2 _E
“N=A-Z ¢
, =
[/ . \\ SHe, podisll yemic:ellal Jio S
l C:';l j Slgigalt O ¢
\\Psgl-,mll = oy // TR -t'—.
Slig Sl &
r

L Y R P e

SN sdally LISI sually paiall Ailiss duduss mbd g (V-1v)dsa

(Atomic Mass Unit) (amu) a o8 J5s3 sus g -v
1

lgiasd 0955 9 alataiadt (PC) ogo ,S1 53 Aies o (B)gjm -2
g.‘:«S.ﬂ Soiall &;3\.4.“:1 Olal pmtls ‘",.‘«:\)';.-..ﬂ R Ol S 9 Olal pomIls 5 yuda
tp Al Il Leied 038a3 (V) g als sdi sue Sl (4)
l(a.mu) 0O LI:I 12 o >

12 N, 6.025010
Electron Volt (eV) casa o4 msa9 -4

ol.66m10"g.

asi Gl B g g edt OMelalt L2 WBlall Wbl Olus g Gu) 9o
Al g o ylaie dga OB JETL Leie (g AN LSy A 4Bl Acess
1(eV)n1.6010"erg g glanr g .o g2



dagsil sl sl d¥) by

S gh g SSIYY Bus oY Glaclias ga (Mel) cidgh &g 583 o gulall -0
SIS Bus g (pe Jogmilly IMel D10°/ 01.6010%erg (gl
O3Sa (MeV) cd g3 &5 ,5850) O gkt b g 11 (@man) d youll
l(amu)n 931.5MeV
S ok g ((Bel)cad g2 &g s3] gkt ) (GeV)ad sd &g ,a53) Lovandl =Y
1GeV n1BeV n10°eV n1.6010% erg
(Nucleide) (wdes gcdi ) 5o gt -v

Sl oSadl e jm S| die e g of B gl el Bale A
o tig ity 319d (pe Sl oliall alasel as g Y LgiBlb g 4o g st
omle Lgd By gl oSS g g pSI Jhe Dl g 0 gl sde ALY
B gh CiSS et 09,590 V9 09V le iy ((5C) 5 st
095595 V819 0559 Y Sle aimiy (TU) 5ypalt Slo p gty gl
Sdeas A lie b s udlad) Sl gll L3 AB g yacdl Oldssddl sde Ofg
Jies ol gidl (any B & AT Ol gesned Bale Ol gl @udi g o paolialt
O g3 g Wl g Ol yb g Wl g SR
(Isotopes) ,sua -a

$i (A) GBI sualt G alisd g (Z) $ 5000 saadl yuad Lgd Dlda gy 2
ol JUis gl pacl el LAY piad g G 9,3 gl dde B ALl L
(PUUUPU ) o pgmdi) (ST g Lgd | pmdad 1§ a> g0 G Sald
Ot 9 o-—tgtl p ol 9l B0t LI o G e gy AL JSE Mg
.(\-1e) Jsa o2 e ('H’HH )



dagsil sl sl d¥) by

Tawo Isotopes of the Atom Uranium
This atom has 143 neutrons  This atom has 146 neutrons

ée L 525 857 L gag 57
o U o U
Protium Deuterium Tritium ’\ /‘

e g Burminen Buoth atoms have the same
® Eleron protons (atomac #)
Boton Isotopes have the same # of protons
S bt different # of neutrons.

P9l 9l g e g yell B3 LAY mis g (V-18) dsa

(Isobars ) ol g 3% -4

(A) SUSI) saalt udd gty (Z) g, scalt B alids Sidsgd o
(16851, Chor("giPa,’5;U)or((C,HN) - Jie
(Isotones) ois 43 9 52%1 -1

e (P2 Aaline (HST g Db g 0 guddt dde i Lt Sl g (oo
(G CLEK)or(FO5N) Jis (A) GLSI saadt b ILSL g S 53 5wl
(Isomer) ;e g ¥t -1

0953 Walidee 5,8) Wl B dal gl LEiST g dwdi pmaiall Sldygd o

0 Aadl lgie i be LLE o 4 ggun (ubil) AiSas Hleci i LB 2
(Fermi) e ,uan -1y

gy owsy (IFD10°°m) (6 glum g 31901 dad Caual (ulid Su> g 3o
(E. Fermi) e 2 49501 el jualt @lle 3 2w @it
(Barn) o, -y
10010 m?) § glu s 99t Jelaid plade dxlus (wbid 5u> g 92
(Mesons) b g juwatt =1t
(8°0°,0° )  clogsmadty (0°,0°,0° )0l aaladl Jis Olegws 0
O9Sudl ALS (o LS pdi g doas dess sluely Woae (ol gs Lt



dagsil sl sl d¥) by

Al @gd (B Lola 193 o g juall caali g (553 g ,ull Alics g O 9 SIS
cAs 9 98t (5 9T
(Positron) o s 341 -vo
W1 ¥ ol gt udd Jomm g O g AW sl muwndt 9o
i) o g
(Photon) o gigam -11
Ats e ygliny edalihe g ,eSH ¢ Lad¥) B oS3 Bam g ga
Oleso gf Axdd
W glows Aliel VoYY
(A=24) agewiatalt aaghi HLladi Al si asgi (1-V)JLe
ol Lete (A=238) 250,501 « (A=56) st (A=28) o ssiett
R, O12F
saalt A G RO R AT tilalasdl (e 3190t dad caiad coaws :Joud!
31 gld L
(A=24) »grielolt 5195 ,lad Caa
RO R A"=120(24)% 01.202.884503.46F
(A=28) oottt 5193 a3 awan
ROR,A%=120(28)"% 01.203.0366 0 3.64F
(A=50) oasti s1s3 ,ad caas
RO R,A*=120(56)" 01.203.8259 0 4.59F
(A=238) 400,901 5193 H2ad cawas
ROR,A*=120(238)" 01.206.197207.44F
Bl gl ARSI actalt 3ol jo o 5o B1eidl ydad caad of Joudl (e i



dagsil sl sl d¥) by

PPRLLLEIPLUIPEPE SHUINCPpv vt s S (OB 5%
$p 9 rieumdl ¥ (§ ghuy 3,001 ydad s b Lete (A=27)
p o 9ot W Bl gd yad (aied Cewsmd ¥ i gt
RoR,A%=120(27)" 01.20303.6F 03.6010" m
(Vs ) 81980 @onm 5 (Vi) 93 90381 355 om0 20
Vi g 4BRs o R (2m10™°)° 6010%

Atom Atom

3 3 o153 o045 o 1.7[]1014
Viwr  %ORy. Ry (3.601077) 46.66010

(B0 0.22Tesla) o yub undolie Jlovs aic Joas alisn Bldae (1-r) JLie
Jraii o Adlwedt cawsls (VD 4.8010° 7)) Db ga¥1 Ae ju colss L
¥t ol Lete (00) 5 (11) fuoma €31 353 do g iadd (o

BRI A

to g sluall Had caad wbws lgie i (1710) Walasdl (e fdad!
mn%n Rnﬂ
v Bqg

(V1) s Hlaedt Hlad awed cowsd @3

o27 5
R, o glonle6m107 Ba8OI0 ) 530105 012.07em

Bgq 0.220301.6010""
(VA) e jlacedt Hlad Lol cowmd @

my 1801.66010° 04.8010°

Bgq 0.220301.6010°"

top Do ghudt Sdadh (o dBlied) (9SS g
Do2(R,0R,)02(13.58012.07)0201.510 3.02cm
3l dogdu I Silad) G Adlued! wluws (S ¥ 1 JanSg
oalibe (0358 e OY I3 g o yladl Caad (o

R, O 0 135.82010% m 0 13.58¢cm




dagsil sl sl d¥) by

Coumt @3 (5C) 093 51 31530 (595301 dayt 50 AU cowus -(1-¢) JLe
tol Lede sl 4 JSI (5 9 5001 daygl 01 4Bls
M. 011.9967amu,m, 01.00728amu,m, 01.00867amu
(1-¥1) (595501 danl 31 ABls Alalan (o :Jontt
E,o8mc’ a(Zam,n(4nZ)ym, nM)C*
das (MeV) st Sius 5 11 (@MUY 2 53 Yoo 5us g e dugmilly
YIS Walaadt
E,00mc’ 0(ZOm,0(4A0Z)ym, 0 M)n931.5
E, n(601.007280601.00867011.9967)m931.5
E, n(601.007280601.00867011.9967)m931.5
E,0(12.0957011.9967)0931.500.0990931.50 92.44MeV
saall e (6 99t dagl ;0 A8l e O ol g ST dag 1 AL Glusd
st

92.44 o 7.7MeV | nucleon

E DE,/An

WY a(555) cu S 3150 (59 st dast i1 Wbl O ceede 131 (V-0) Sl
Lole Co 1 Blg3 ALin cown O gd (9 ,3K3] O sule
m, 01.00728amu,m, 01.00867amu
§ 990 dasl YU 2Bl Aalee (pe I
E,0(Z0m,0(A0Z)m,0M)0931.5
2720 (1601.0072801601.008670 M )D931.5
272

931.5
0.292 D0 (16.1165016.13870 M)

0.292 0 (32.2552m M)
M, 032.255200.292 0 31.9632

o (1601.0072801601.00867 0 M)



dagsil sl sl d¥) by

Blodg (TH ) psio ,50 51450 (6 9901 dayt 30 BBl cewusi -(1-1) JLia
1ol Lele Slegin ABUAN B 3 Mt (o g e @3 ( JHe )p subeght
m, 01.0072&mu,m, 0 1.0086Tamu, M(H) 0 3.015 1 5umu, M(He) 0 3.01494mu
(H ) o i 530 51530 (6 5501 o 501 38Le camimd ¥ 51 20l
Ey,o(Zom,n(A0Z)m,0M)0931.5
E, 0 (101.007280201.0086703.01515)m931.5
E, 0 (1.0072802.0173403.01515)0931.5
E, 0(3.0246203.01515)0931.5 0 0.009470931.5 0 8.82MeV
(JHe) porleght 3154 (59901 dast ;01 A8l o’ LA
Ey,n(Zam,0(AD0Z)m,nM)D931.5
E,n(201.007280101.0086703.01494)0931.5
E,0(2.0145601.0086703.01515)@931.5
E, 0(3.0232303.01494)0931.50 0.008290931.50 7.72MeV

(TH ) pocio ,501 8155 e JST (g 95a0 dayl il AWBLL Gibuus (po gt
Gy (39T g 1 Lo (§ 9T pscbegl 155 OF (JHe) psrtligh 51530
3 gmidl l piiw¥ yiEni Wbl plisd UL g de sl g5 ,BLS 593 Lagio
e 9 B ydin 09-S3 9 el D99 ;0 e eI pgwtn T Bl g Led
Buiip VY SoluS Lgdi o g (0 939 ] Ae ot oSI1 ALY Wb wlws
Loge gama OF axd parbegll (59501 dast J001 A8l 3] ABUAN ola Adlialy g
P U (9 9t dant i) ABLs (4o (NP
SO 398 e CUA (95 g pld Ass > 2Bl JBT calss 13) -(1-v) JLie

Ao s Wl JBT cuwsi. Bup 10 o (5U) psiit ;s 5190 Gy adn
09550y (JHe ) Lati Slarus (o Jm g p sl sl G il



dagsil sl sl d¥) by

‘:,.Lc. o Ol alt pPH = RS R E
FuK—q;eq;

593 0555 (P)ogig i (U)o, el B8 Ala o Wls 3 1Y i
Tt e o ST ST Rl
(e)(92¢) e’

0955 () et Slewm (U )p sy sult 203 B> 2 Wi b Lol

i 9o S o ST SRALSY 848

(2e)(92¢) :

e
F, 0K 082K

4 2
fde Juamd Guidlad! Gaidalasdl (e

F
—2. p2p0 E,02E,0 E,n2015030MeV

upP
A3ls Old ILlig HBLid 593 oo DB 0,0 sl Wl b Lel

() Tl ) yho (6 glud Ao ot



dagsil sl sl d¥) by

dele Aliwd \ -V

e i I3lag . He, H 403 (5 99— daat yilf 28ls cowssi -
Login (3 il

LS Bldas alasviels B sl Alss ubd (Sen caiss 7 il oY

Osebe A,V 1a('0C) 09s 5531 31533 (5 9 9t dasl 51 ABls O ceade 131 -Y
(RN PSS P S WUPRION RN ey PR 1]
m,, 0 1.00728amu, m, 0 1.00867amu

Tt o i 0,8 (pe (B O gl 9.0t G AdLuwadl (983 Lecie faled -t
LA ,3L5 5 gal

(A=32) cu st (A=T7) agieddt 2 gdl jLladi Bla 3§ w i -0
R, 012F ol Lete (A=235) a5, 001« (A=84) s s

V,t L 53§ gl O gl 523 IS (6 9 9301 gl 301 ARl Juae Of el -
2.0

0 Rbdt WS w9l @5 19l g pad 7 yal -V

O 65 9 il Hla g jal ¢ ,SUAY ST AN @ W T b g -A
(17 CL5K)or(50,5N) (548, Chor(5iPa, U) (VU U)

> 92




