i
3
9
3
ﬁ
Y
|
3
>
3

dlawgio pgd 6588



https://www.roshd.ir/110210

D= Giye5 9 s30T @513
o390l &3 ydol g% oylojlw
Wil Sy el g gy (o)

VVoYVo _alaigiopgs 6,90 mas &b - (1) cond

izl rnelin g Shagh ol

a5 Alagio y gages guyd sloolS il b

oy e e dle i o) dllcand o olalS G e Lo le i e
(Sry0elin lgt slaeh) )l jpaie 5 (hod)l (semmeold dogane ((Frw oSy a2,
aj)f 6L42.c|) ‘_,’Jﬁ.goj LSMOL;: Mgmj)lfswgu)w‘wmls Lo)...l.c “_s_;l;')bg,.,.;
8 i) (el Al s g (e STy sl L) Jead g i) (0| dlll s - (b
Oeeldesme 5 (6 LAt 09,28 cosl) 8o Ol 8 ¢ e deste Cawg «(5 L jgaie (Y Jad
(o) )bl ) Kzsls damms - ((sole Jliulng) S )0 s - (5580 05 5 (sLacl) oollas

9ol dlse gaei 5y oyl IS o ol

) Lialio dage— (520 5100) (ig 6513 o= (Sl 5 (8 590 o) (el Lo je]
125 sl 55 s 3l ol o i3 s oo (Ao o) (e o= (1T 5 S5
(55oslel ) (bl aual s L 3 koo 4255 ko (50

(S3w3e 9e2) G99 G55e 1T 85Led planslom Jlad il GLls - ol
VOAFVEVYDA : ciay 05 AAY 0 AVEF 155,50 AMAYINFNA 1 al5

WWW.irtextbook.ir  www.chap.sch.ir :o5sg

PY Ut - 25 Loy sola VWV 52egkS - 0l 10l oy Slo oS isoly o500
TYOVOLIYR t s 5ooio FFAABNFo £ )I55,55 FFAABDYFN L0 :04ils o(idys o)

€l solow? (lpl sys LS i g Ol oS )8
VFob paoil ol

:olS ol

ioudjglagay

1l g oy 53yl g yyo
:idU g g 32 )40l 1 009 331 awaliis

1Sy s weslel ey oo
25 3 woolel 039 38! awlis

oboylw SLES

iy >

"

oly Cogi g Ll Jlw

AVAASFoo B TYFY_e Sl
ISBN: 378.964_05_-2732.0



Iy oslislge 408 byl
gde 50 1) ol g ity
olbogs (Fuijle 5 ok
ol 45 WSS & po
Wigidy wlo g (yuol

ool ol b bo oo
Mb‘ "" As',&“so

@ s 5908  giopos plal




3901 (532 y400 1 9 3 (ylo b 4 Glaio SUS (9l (s9r0 5 (5Lo G anlS
S ©)ygoa ol 15215 QLS 5l ooliw! 4595 1 9 cunsl )95 3 (3901 ©)l59
o i e Jo o sl (Wl i Led (g 5lme (solGL yo &ilyl g (Sig il g
Ol 31 3970 oS (9 c£95 9 JSb Ay ST g pld At (L (6510 g e

NS (o0 518 (S 8 S e plilie g Conl g g ol



(XXX “Wﬁ XX

dolo

L pais o835 S 1 gl Juad

S5 P BIE L 3) pgd b




00000 “& 0000

o sy el (6 S0k s S 5 glroje 5l (S (2 pole
il a5 sla Sag L diails ool 8l s 3 o ol s, 45
Sl Gl Gl 9 1S ez cCugd 95 plytal gtas @
acslin cpal g 0ty gl cilel ) Lol e npebs pslie 51 6,00 1 002 (yans @
S Lo oaf olo s ol 2,
S5 50K 0 el 5 (0,8 (S5 50 055 slaaissel 5l e
WS el asslr g 995 (gl (bl by eIl
555 Jlagl o il g LU 1, alglas > aad o g aidly loce 51 @
Lassla

Lo Sl l s 3oLy basgio pg0 590 350 L1 cali oyl ol
e 2
Pl J= 50y pode (ol (28 pode al B g ) cale S0 L@
sla aisilys g Lacasgame g 00 pS )5 (euisl g JLs) Sas; bly
DS 158 Pl Jo o ) pede o
SSleh 2 e Sl S0 9 e (ole @l sl osliul L@
slacalld jo o8, Lie gl oozt o)lad 1 (e plaaionl
ke B3 g La b, Las L Lacolles oyl 5o 5 oss all,l ale
S S e




g e boly) (Bl bl glss Sy gl sl (O Jol> (25 pgle
3ol o S Alie 4 @ Bly yo 5 (d Ol (e0be Sl o (gl
porde 9 ol 0SS oo ot doua Y5 g aalpd ool L aS Cenlasglas a8
99,5 bbbl jlags oS conl iwn plex (555 o laibln ¢ (20
148 ot 413 L a3z 51 ailols o nsl o S5 iS5 S
5,10 gletug o Sleae g Lo lo @
5,108 o 1 S00Ss g WILLS,) o an Lo
S (0 et (o)l Lai> @

pelie 45 Sl oacd (g g (o> ib (sladgf e 15 (wjo aslip g, (0l 5|
S o )0 a2 (el |y adS slaaiiowsl ol U aye sl
35 9 )L, QLS (o an a8 Sl (653 092 (ol (sl o
=78 pode Gl dld ) (ol dlanoglo p935,95 53 (190 (12l 3518 1y (e Slos
Sael s (a0 B0l 5o Saelw o (leds S e job Sopd g (2L,
Sl (85 OLLS 395 oo a3l paojlgs aly yo ceb sz g oLl 5o
5 =0l 5 70 pele odid; sl 5 tpade oS tuloih plate Ly (usyo
Se bl o g Sl g0 o Ak j3 aS Covlond azd 5 1 0 S

d.'a_wg.m ﬁgoz)jo)owuuwcwwds)wdju_aw
Lol )15 eyl biasl 51 (o 4155k 5 Lo oS g L Ly 45

Sy OIS ol 50 lgimme ol eIl ol oacd cadli g (agad eyl s
Wan )0 |, 095 S5 asilel oo —oke lgw conS L aS el g3l 8




53 lgtzms (o leslw 8,509, e bl et 1 diiizn 09 lapla o
5ol dlsiome o h55al0 809, 5 (S5 L bLs)l g jeome e )0 o
s g Predine) 3,509 ) CLE] Sl (IS Sl popde aiS g JLad
ol Se 53 0599 (slgme (aled 15 pele g pnnie 311 5T Cnl oud
o 72 53 eged JUS Lo g (6 hegeS gl Eoie adged (gl 990 S
0,10l 50 lgiome b S g Ll SDLe Loh aalgs ssls L jeel by
sl 555 L aige o b))

3 lgtoe Gl g gl ) coud QLB slad Sy, 3825 (sl
il 5o TG 5 plgme 2 a5 o ool 35UsS slaglsie
ol 5 £ Gyl
23,5 adlad S0 o (gl il o i () 50 Hpemmiis Aot e Ly @
L seo,lyo (o sla )l 5l g S 00 L 550 5 JLab 25 )Lt
42575 csm 21y O § 95 (oo (ol (555 5 S gl g i Wiz
Lo asos o s g dnogi | (T cpgpie BtS 5l g g 0l o0 Sl g
os slacallad oLl L lisel (131 g (1l )0 10iS gl @
| ol 2 slocs e g atS 1y 00 d ool ale pygie o oalSiyleil
PSS (o Camglll g S
5 =5 L bl lgtime (S 9,505, aiz ;0 (S Lo @
(S 50 gomm Lils oGl ol lis jetaieds Ll el jgmmeding;
5Trb o LUl )3 £9-d90 5 pogie Ly aS iljg) (S 5l (69,19




ol 00 a8l alie olompiigs 5T 5,105

oo gliws gl ig 8 me (lgte ol jl Bue iCaiio Ludgm @
Lo gaieilys o5y an b SB0)5 )0 (cend B g (i (e
el 2l 985 (o g (e

O Bl g ST plge (ol jo ok a3l (glgsiome 1 (0l L aigy @
O35l G810 4y ;50 (g5 51 5 028 (o jloline | pyle (55 UsS (Lo o>
SoS an |y ot slpools 5 pmlive (g o0 4398z 45 0550l o0
i B ah aalsd cumw g9d50 (0l 10,5 (g g0 B (2L, bl
2 Fowyd sl i Ol 45 (glassS 4 ol i3l g
ls pledl anas slacasdge

aile (595UsS Slegige g ledbl Jold lgie ool tamilo oo LiT®
el g S o(5y5Lid g oale sloaidly cgoue slaosls o le 5ol
AS ol 1. g e S 55 oylelne loiastils i o oDl — 1y
el oacs aJb | o818 al8T il 8l g laie ay

aS aiws obcdld g b icw o oy el isy (ol lasbojlaly 095 @

s 1 (L i ol 5] S iloac o s LS L Lo
el Lg)_.fob A_u|)3 LS‘)—’ 'o)y L;La:w) Lg)Lw ool_,oTs ngsToLg

9 —ode ((Kipyd Lo gl Copgli g le (ol Bue ipilgd o Lo e

eyl oonizils (ateilys 51 ol digad 950l 5l Cawl g golaiBl ¢ g ,5id
csladls uLo)s_ms 54\:..»93)0 (531)_..,.,; ’,\'} o) UU' 209 °9Q| $ b9}'~.’»




Lo a5’ oS Jiie 1 5o ol Olg2 sl 4 W 09-d oo (o) 2
Oloyg=iS 8ty § Ml Sz 3 0nijl g 550 (sloplS oilss oo

eylo Lo maw don o
ol T 09 5o g p 0 cars OIS (sl (Shug 5l S0 (S
ol IS8 o Lo, lages L g 51 oy 5iel a5 asilon S 355 Lilse
Sl e ol 5 Cualiz slomgl 1y 039381 L S ooliasl igSUsT
STl eizpen S i | o 6,800l 5 Sl | Ty
Glaadl 9,0 9 2ld)l Gla i p abges b (sl 5 () 5o Lol
Lo e Ol Ly sy g0lass by (Ll 5o (l5ael il

el ooz Jb g )b glo g0

Lol el (659, o (o5 5 LIS (glomions o (6 S0l aS ol a8
a0, Ll SIS sl JLo e 10 s jlome 0ils oo L 3l 2l

DS B a0 50 (2l g Iyt sga (ogas 0 OLS Adl> s
Slaols il ;8s pyle (hjgal g 5o cArngs doly ar 09,5
= DL ol (sl a8 sl gl (g 15 alaugo § cogas (o)
290409 05T 5 Jghus (g 1oh S ¢ oy Aol pp Bl i g 5o
Aolgiiogy e G Le (ypizmad 09,5 oyl i) ol S5 pebaas
39l Qlaicelo s (ol 5 0l en Lo Bl (sla ki g Lo L]

!
29 1ked 1 (Lo 330 g 1aild (20 Lo (slgimo 3 sy 4595 30 £ b 142 g5
ol g gino (5 ol puw 59505 9 (2lod 55545 Splod (Laygo i

S5 Alawgio g (ogas (o yd SLLOLS AU 1185 condiog )T



https://nazar.roshd.ir/

3
Lol
e

CIE

([a]

°0@ nuoiypn Yl ((rQ‘%@u}JYUQ‘ﬂ‘é&d.\J‘}M Qo
..\J)si)s)w)ébw)suuwidfwls.wss'

00iST g Loy b saudly (@ISLE bl Lol Kl 51 S5 o Lo aulis @eeeeeeees :
) wedign glapludl gSouS (05 (¢iSU athidS sl S g)led o slo w9 )1l 5
WL o0 a5 (5593 b £9,2 5 OB )L 08 (2 (gL (ol o el B agS gdons
Calyy 90 BatsS 1S saly o B oo (LolT ply g aisS o (5 Lo b gy
b s ol baiile gloe,d Tl oual wuas we> s oyl 4l 5l eauS e
ol 150yl Ll sl (8L &5 il s ilonal 0929 4y 4158z 5 gl B 4z
L olacails a5 Conl (Sg8 lis oKiolojl atilon (i 3l calae Bl )0 o)
L Lol gands i o sy (il oy (8L (612 GO 50 (ol o (6STUsS sl iolej]

11 s s Lol 0 05Le b y5 LS 0 Cpimads coole 48 o L Ly s


https://www.roshd.ir/110210-1

698 595 3l Sl odal dudy 4365 St 45 s ol 51 ol s p Lo e L]
03,5 (N gy g 0392 9 )9, (T o £ |2 9 435 (crmb (glovosy feul i 57 JSCS
St (o 85 = ot g (i 4 Fnly ol 20l G plognly dla Sl 0l (g1 S
5 e il 4 axzlpo b o ool 5 08 el 2 2ple gyall po el ool 5 S
b o gl sl 4 Wlgi oo 4] sl gl
&lr 1y 00,758 (LA o yaiple (ol (sloodasy 4 39)9 g 9 al8 (il 5l pgue 51 (g Ll
Ol 8,ly0 Lo (il B comn Lo 3 (ol - Cansl 00l ploxil pgan 5 9 (gl uns o oy 330
Al o 5 LS L o s oMb Tl () aaS 8,00 Lo el el il 31 L
LT e (5UsS Lol 10 99250 (L purie L gy oo L 4y Lo gl (g 08 pge | L]
ST S g (o |y ey 41 5 3l g ot L Lo 500 50 (S35 38 050 tualos
S Lo (3 )0 g0l 45 il dalg s o gy oyl eyl IS L oS
5 Vs i o] 5l glaigas .ol dslal plizman (e Eld gl olietils S
&y ((gowdiys> VY OF) coMo VAVY Lo 10" Vg ) ymugg slopl as lapliad oo 50,
() USi8) ol (595 Bilelos i sl

To5 3 e V789 oS gl 3T 46 askeS 0 lkee V (o5 Wlold 51 (a0 85 (S ) JSC
8,5 0ex o805 5l (gauds 95 wilelu

%wacujmswybs‘c&)‘dwéuo)u)wﬂ)&fbM‘Qw)yLWL@.‘BsJ
il olge ol oy S 5 5 T Jiacadl 5 s oloasS 5 conijlos olo pnic £53

faiael Wy dgSe b paie
i i i o el s 9 Ll s & g el i 52
W C""’L’ 6‘1.’ GO 9> Lol o9 4 ULQ.S Adlas a5 sslas Cenl > WLQ)M
™ 8935l gla paie ke g £95 () 2 b iged (gl 05 (g0 (SLLE SS w0
J)o L ulyGA Al 9> f:d..,)Lw LsLQ).»a.J— L UT s lio 9 (9 9> alelu LsLs'bo)LM.u

- Voyager

Lot S 145 S ical 5@
sl Cewsanle L& lgus gla ~5lisg
Ladgl bl a5 ams_co oyl cenl
o wbaaling gLo.wTaq o5
housl 3 (soisile 5 ol 508

ol 03¢y

aild 00 LTS

ol adde lobie laceisls
oo, liw addlas 9 e lon @
51 S By o lae izl
S el Sl oy lolio L
LSS 0,3 55,18 L ol
ool cl sols @l1 dakg ,uih
4 wlaon 0500 (LESES
Cyazra gl ol (g yo3 dilolw
o510l oyl Cmdge o)Ly
L ladypo 50 il )
Cawl 00l &1 6 pire e

Ao 00 LTS

Sl 5] Sy a5
adllae 4 5 Conl (ol Sldm
2 &S Sl oS
ol elo)lim o clalis
NIRRT S
sl Jorsdse 292y wlaiuiles
e 2ol 3 1) (H95UsS
e sl 0y o5 4 2l 0

el sdua 5 il 4 s lus!



ails 0 LTS

Jobie dy g ez olad oSl
cuLerf o)l.g)o @Lmolo LS)STcA?
Lad oMo Yo VY Lo 54l
S (05 E g B slagi
OOL&AM‘LIJJ)lsAmluLM.VLM LJLQ‘S
Wlgl oeSds 1l glaeals
ok Wik e iy mwb
S Lo eSS Su LT aigS
Lo gSga plas €03 5 oo SO
35,19 9929 glo)biw ( (glalad
S 5l 32y (6,508 oyl Ul
g 1y (90,8 Sa55 of 5o ol
Sy Bae bl i opl oS
o e g oleS 00,8 ola
29d 5 plox]

ails 0 LTS

O (253 s (S5 o o
bt Ol )0 ol aizlid
sga> a5l —YVY'C gleo
akols sj 5l (5595 Jluw B0
gl (S50 390510

el oo @8ly (o y9laid)

Szlojluly 095

@Qwﬁ\?}:uMowdml)szksﬁmz)gweoz%uéuwﬁ}dxg

o)

o Sl 4 w0
1

ool Fe
Ojes! O
PO o Si

o2 oo MY
Jses Ni
55 S
ands” Ca

ogdl Al

RUOV- G"‘"L’ R C).IQA Lgl.mu,u.w).a

R

o Sl yd oo Voo
1

£l A1AS co )l 2 0 yie Lyl (]
.Aﬂﬁﬁbbo)@so)a;ffp&o&suw(g
?o)“_\.; 929 LQJ‘LQ pais co)L:...u r:‘dS 5O (g,:

Tz T b Canl 55 i 5l i (6,500 6 )l 0iST Som iem (&
%3.;13‘5.9wgw})asﬁaduﬁaxcJ&i)ooMooloQLde@)@P@LJ(C_»

gy pU diged wizr

- James Webb Telescope

Y- Centaurus



oS J yo Sl gliie (g itin g (e 05l 93 3 Lo paie gl 3 0l e g 4545 023l 0
Ly 45 43 o (L Cansd ] ) BBy s 53 (il 30 b (oS o (L pumie
Lo el boaidly ol wload @ies (Sl e b Sl (e )0 0550l & )90 &,
0555L il T3l (3 288 (6 psboas 00 g3 Loyt (ol (SSsSz ailsi el
00 oI5 ooglas (6551 oo 45 0355 oy (CKilateo) e (5l s (g 5T v oS
S e (39555 5 (3839 7409 SN il il (v 3 el gy 51 g bl 0 (55
5 0jaee sals dles hals g Loy ST L aBAISS (e Bo e L pale 9 g0
o ol (ol Lraes 0,8 slonl T tloruw sl 4y (655 slodcgasme g 00 15| 2o ¢ g g5 el
W ERN KAV Y P COWRE ¥ KUEuvoe

& sl Glo STy Yb jlew glalos g LoyLid ;o and o5 wiles oo liw 090
Al e oy S gl e 5 S (gla e 1 Ll o oS Gl STy fams e
0,lis S o o oo (Sloy g ASS so Ay €55 oo Watie Tlo yliw a5 wuslan el I
Lad o o )0 ool oS (gl paic 995 oo s 4 el ol jo 530 lonisl S L s
Y JS5) il Lo puie a5 83515 1 8 s auls o w4 20925 03T,

: ap e aibe 5 epKiw
QI — ol — (o 2iSLe ot
e 9 4u.m‘

st

s e oS85 035, Y JS

9 2l )S 301000 (YL Jly les &5 Cunl ey o)l (5S35 dud e

ol glaiwsn oo STy 5o male 4 (59,00 Jood Jodo 4wl 3 0aliS 0,05 50
Sl (255 ) o ol g5l 55 oo ol iSin (55,0 il 4o o e ST
aS bl alllo axgi alldl oS g3 15 0Vgd ()5 ygulie oo Wilgl oo oSl oLy )A:éQT

s oo gy ilie; (S5, 9 Lo el (b (slaosuay 0 o4 oleerd gla 23Sy 5o
sl 50l 00 olia 65,1 ke

'- Big Bang Y- Nebula Y_ Stars

ailo 0 LT

099> 4 dadyS mhe gles
a ool e sbe g oo C
sy e 0000000 C
plwl o a4y ojliw ol o
sl 2 0 e oo 1Sy
ﬁﬁjlﬁ;#aooo’ooo,ooo
0980 0 o 55l 4 gosd alS
l, E=me” alal, cpiisl o
5% oad adgs (6l Al (gl
3o 0,8 &l glaue gl Sy
oy o3le py M alad,

Sgd>

S e 98 S s €S oS
&5l E g (Yx) oA ms™) agls
Rl ] g5 o o ol
i 2Ty S o ST ol
s il aesle g5 ofoe Y E
@Al Jos VNPV el gl
oyl (pl Lol aly oy

lgi g0 S 3 45 095 0 3]
)iio JL»J aooo’ooo,ooo G
S Sladl g




23 e s gl VSl
O3l b Bged S

50)|5 Cnso d)> E oo @
Cewl paie clae 4 Element

T3l s S 5Ll dan LT
ges gl il oy LS5 ol 93 Sy 3l oS el o e |, (glosle o lo sawd
Wged SG g e sl (g9l e Aiged Kol Mgy o0 Hled 4 pale pale 5 e
Sy o il a8 ams o Las b o 1 il Cenl Il el auls sla] sol> puls
So oy Jle (gl )l GG 02 ol gl une (g paie I (b Aiged
L e GLaSs gl (ol 50 miie slapsl Aed 02 45 was o (LES e diged

AV JS8) conl Mpgignh) popd aw 51 gl

dlojluly 095

1y il slo 3 Lot colod l 45 .0 _co Lt (glog olod L1 iy aS asls o)
wazgibeoylo 9,595 Yo g oy 0 YE ol 5l cadl a8 aslay o8 o 18,5 aseiie ()lg5 oo
e A

E
v&Fe Z

ey P D PPNUw I P o ol S ol

LSS el 1y 55 Jgae oV USCE) ma e (sl gig ol olos a4y az g LY

olonds olgs a5 il 5105, ls @glas S0aSs b ey g5 jled 40 45 W5 paie S gl
o olgs o mjrie glopsl (el atunly (J(Z) oil sac 4 pate (o glags]
Gl (I 30 el 0058 o JLal 1) o500 G Lo o e gl 0,90 Jgaz 50 9 05 ,lo SLuSs

3510 &glas KoaSo L (I alilo ez s diianly (Sosd olgs p0 laogig il e oS

) — Isotope



& .
ceeeccecesesecececsesecscsessssesesssesesescsssessssssasans S
S SR 3

NIV EMLAOMC).L:ALSLDWJJAJM‘AMSGN))J womljf)Jjdemoalo_\

N

\AZARERVA e REANEVAPSEANE FAPSCRANE f) e KRA

oS do Sk b

s sl sl 4l 4

|9|)3 o 4O ° ° o °
< 7 QUMD ofo) 1 el ) ) )
(sl | (il | (i) | (el

Q-L’Q-QJQ)J

fowl ooignl Wiz 5l (bl «3g 0 pais il (b Aises Su (o

‘BLSS ] )‘Jul.a o)‘d.’| a G uyﬁf‘ UT aS RER uLwa U}’ﬁ)"‘ P2 yesdaus (u
ol 5l00bl den 51 (339,000 Coig 3ol

U"‘ 09'“‘\54 oMUg uLo) KIALY L 9 o )lf..bl.o c)‘JuLaL: 6L‘Z’uﬂ-’5)-" Qs (&
6551 6L slde ¢ 65505 gloed 22 938l (LBLlg Sl el g aitun g3 Lo iy o
0Bl 1555 039, gl aiz )l Ll .alS e olil 55
el Sy Crl G110 e riad Coignl wiz wigd oe 02 Blly Loy CubdSTL g 3010

ogsnl sl olasiaz el oanl 'ogianlg ol labls yn oyl S1(z
39,0 Lo 4 g lgasl) (39 02

B gdsl Tlumnz baies yLid Gl (o Coisnl o T Slgl 8 we o (7

b aeo o o Las ol 51 o diga5 S50 1) et slogs! oy jled 5 S5 Y
S Ol | e slosis il 51 SG e Sl b a s T 4 azg
LolodotololodoXoLod o
Lofododofogodolofodo,

L SOOCEICCEH
& fododododododododor
LodododofogododoLodos

00 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

P £ 3
Lo L

- Radioisotope Y- Fractional Abundance

oo dlly Loy S b agia sl sl
OBl 5 oles oo 45 (g 5y Wigd o
cosls ululy ame loy S
S 4z S 28 Glo 2%
Dgad slp ol ey ogignlssl,
Sde pogigplasl, SG o jasden
et B aiS oo Job o8 cunl Sl
ST o i & 395 gloditns

S .395

B slaognl ol 5
oolaiwl b s oyls oliesn ool
boaisie g cond gledl oo o 5|
dged gl W) eSS |,
29 &S Al oo ol Sty
035 (Shh,d Cio e yas
el o858 ok o b Ll eel
sloess o (Pazyryk) 5k
00liiaal b ] oo el g 6 poes
@ 88 il &5 b st 'TC |
S 99l B oy JLo YO0

el 034y u‘).:‘ U—|




SgRlgpsly Mo So ) Glaiges @

2 glais jf g )lop Se plSin @
o i jloolainl b aul 380500l
Sagin iy 5> Sl 00f Sl (o

5,8 adlons SU s g 65,50

G025 5l (FTC) eSS 5| @
0% |)-’) \)5-4»‘59 solawl “\-‘55)"" As
S3laslcanl 22TC o9l S S by
P a8y b0 5 0o (SLuSG L a5
WS el iy gl e Ol
Sy i 00E )0 s oyl Hlade ol 38IL

09 0l 2 ()19 5 el Sl

sl Lo ly oyal 6085 oo 8Ly Canpas 3o yaie A L cons axslids paie V VA )
58 &y yamie sy lS L L oylsas layls copd .ol (Kbl S0 paie Y5 oS
JOUCONERT G ) BUUUEL ORI PUS3 1 IRVE RPN PRSP ES IR SRR (LR S & RPE TN
Gl r R S g plgsly (nl ad AiSle (laas (49551, RS Tg )0 &S 092 (g paie
AV USC) ols glofag o )5 Sy

(&)

(@) (<)

o 08,0008 paai (0 ludl oy j0 g, S slaily p bas (WILF Sl
Ll adg i ba8 pguai (o
aB Lo glains gl STy 5l oolaiwl b g egan jobas b oz 0 05290 T don

esilgd o0 Lo

@ 3890 |y pidu (5,9l g Lilo i piog Lol caitwn ST oz jlews ax ST o gl plgaol,
0O CS g g (6,9liS (Kb yo s S Gysb a sl os S s S ermSere s ke
)| Ls—il aS el 6")9")")13 uJ)JOMwLw f°"‘")9| ‘>9"'“’L5‘° oolaiwl 6‘“‘ L;Ls'eolfg).u

(B JSC8) 09500 )54 (oodl slo ST 50 Ed g olgie & il T slaogiyl

Y- Reactor



.-. L 'ﬂ-—_
s OIS olSg 5 O S5l

- L]

G55 g 5o Ll 5l ool dliei slse slao )5 51 (G i (&l

el (S S

el S duoys oIV 1 b bgle jo o Slglyd a5 esgr U cOogigil ol
Gl ogsnl Lol ,o 1) o lade wad 33ge Jlaw (3N L ol pl glatun Glatesils
oS ool B 09l oo A5 N gig (il ol Bl 4 aies Rl el
2 OlRl L (S0 (2lelS (Rl b el (glains S g 053 85 2 e 20 51 SO
SN ST TSN IS JC S TR SO JAVESP FUNESPI ESYVA S HL PR RCWgY:
(8 S5 S (el |y 5528 5L 5 50 S 65

P BT R

OlRl s ead adsl slaogisplssl, (& paF JSb

SUolas 5,15 g5 Sl 5500 ool 6lo,5iS T wilon & ailay Cesl s Ll
eyl 4y glaies mlio sla il dos 51 T gbs 5, cnl 5 e

V- Isotopic Enrichment

sl maie Joud) 6,5 LaS @
e g0 (55,1 Olb 4y S
o e 2 b el oogs
35l Sl o oLl Szt 5
losllay o adss ase Lol wis
0,100 golaidlad o oS Cawl ol

ol @l TP Gsssnlssl 5l
=y (e sleslen
RNA 5 DNA Lo JsSse
Oe—zad g LaaSl Ll )0
by o ool o cis bo,
glaailp o) p pllin )

B9 oo oolalwl olan

39 5 Sl iy sl S 2Fe
o5 oltws Sl ()10 pga
ol slogs 2 99,000 54 o9
5,10 0925 slSgen LSl o




S dign il gol> S5 4, @
agS (oo plo G Lss

)‘J.D.A cuL».lS 9 )Lf.yw S99 (]

Sl Lgin olge (si B
Oy & 45 (g3l 3l el g, 00l

=

.Ms)&w‘&sﬁw)l%&g)

soliedS aao oo lis e jiog,
> dor 01565 0lge 3l (oS )l
sy Oliae ] 05 o Ly
g Sl Sl s sad 20l
Al b cadls r Jsene jsboa
Slge Cryiolold 5l (S 0,35 o
Wy oo bl Sus) 0 a8 g5
G gl ol o9l 55
RS 00 2483 2S5 2
sl S 13 09290 i 55
oy sleay jo dlugy 35
Al (gl glo STy 50 (s
ool ladgles Ldoaygogd oo
S50 S g Bl boay
Oy Aiwgs 2055le oK (o

S g

) J.iw .AJ)‘..) Cr&™ 9 LS")LCJ"& W a5 Siwd G;meb ‘GJLE)AJJ LsLCboosS
) L RECR g UL‘“" GJUQJMJ éoydﬁyua.‘zmué“f ‘) L@uysr"yb‘) )l oolatu! u.uLw‘

H 5 Jyone 35515 oz
950 w5l 9l 35 1S
Slb 8355 50

1355 ol g3l 55515 yﬁ% %
e X'H ®

\

b paic guivaindb
5 son &S Sl pale pualas 6500 50wl o lee 51 (o 035 (ganalb
b 4 |, Lol g Laatdly o catainds 5l solital b g8ly 8 iS5 o il |, Jalow
&‘odlo)|)§p_®)bfo'}.39@l.c&.3% l.gé_js‘.\?)ou_f)lng)w&wu|ﬁ |)0M=\..\>L~.u
| s puie glo Sg 51 oot y] oSl b 08 o oS il ) Jyz ol (VY JS5)



b i (glo )90 Jguar

e e o el
e Gl L B
el B B e
e el e
el e G
Lt S L B

5250 Sl oabools (Las B> g0 L G olai b jaie jo Jouz cpl 5o . la paie glo s Jeu 2V JSCh
Mo 5 095 5T coaiaosll yais dus slas aigad gl 2 0055 oo g S 150 & y50) pate Y 6l Sl B ol




gs%L?“ﬂ*z Slos

Nl (051 0 >

ov
La
oy
\YAQ-

Ad
Ac

et
[¥YV]

OA

Ce

(AP
VFe\o

9.
Th
303

YYY.co

HA
Pr

prersgios
V¥o.q0

1)
Pa

oS g 5
YYYieo

&o
Nd
rro2S9S
VEEYe

ay

g
YYAeo

7\
Pm

29
[VFO]

Ay

5
[YYV]

Q

7Y
Sm
M)LAL..)
VO, Yo

a¥
Pu

peigish

[Y¥¥]




palole Tgail dae (l 31 lul b paie (55900 (25L5) Tslo y99 Jgue o
SRTEZ=Y) S ool 202 L (559,040 paie 5l Lo puaie (glo 50 Jgaz o5 (g psboay cailony
8l sy 50 .0)00 Tog T VA 570490 Vi Jguz (l 0sd o iz VYA, el e s g
0,10 pU 0,50 el el sae G0l 8l w1y s paie loans saies lis oS (Jga
095 (o0 0apeli0g)8 g Cewl il e (olg3 L Lo paie Jols (i y2 oS > 0
sl Sglite (s glr Jgiz 510,55 Ky 40 48 ol paie  sliand olsS Cal ges
O 9y ol Sl eogd oe )l ST e jobe s paie (olgs el o 3l y90 o (iolen L
diloasslile paie (9L slo 90 Jguar 1) (S
raie ol (laard GBI (35 g5l 5 010 Bl ers pale Sy 4y Jsaz 5l Al e

w‘)))u)g..odauTuLc)Lb‘ASQ)Ileuu)SIWIMsz)MLBAJWé‘)Ju..w‘ o) )0 Cd b u—’ﬁ“f))-’

e, Lle ,aie gonaws

v cgodl Sus (edn VAVF_)A0Y) e

0395 oL D929 du a5 gy Ay Jol couds

CSileo (oail 2 ) F/0 e o pate oo (b5 i)

(ol oo j9pel &S (glogds L

mea.l.cz)l.g)o (L9 Sledb| ‘6“’)9‘5 Jsa.?-)o Laawyw)bs it ‘_gLQoQ‘Q oles
SNl lgie Jgi 51 oolisl e o ST g Laeilis el 5l oolistol Ly i e 31

(AJS.w)o)sTme)@L&Jlef |)...3L5.o5|ﬁ)’6'.£bo)$)wco)3o cosjff:)l.oﬁ:d.ﬁl.o

vs 5 V0 A v ol oas

o slosls 5 g0, Jgam 3l ooliul b s e 5y cledLI 51| A S

V- Periodic Table Y- Atomic Number Y— Period ¥ Group



o
o

Glad coly 5o oud o oled
ool s hBl opislilond s
FRR WIWE SRV RN A Le‘j RAgE
oolss 5l 5 el 5 e e
i glooily o swsiasds

aslo o LT

st boaslis ool b 5T ol a3,

VIRV PEPR oW

0
o

ol (UPAC) SLgf

Jaoles cL&lS.ﬁ aS Cewl 6‘3)—.‘)15
5 195 90,8 acled Lavls,l,d
WS e S, C;JAKAJ
am o Lo pais loyss Jouo

! L3S S Jl—’j—j "\—‘-’L

5,0,0 (S Lgel olg 5 () gl (oot yoxil) 0159 wile yuine cole molo dyaszl o by
S G158 oS 4 5 (6 sl ez (ST S sla by 4 o puaie gapaios

s lojlul,oq5

‘(WAI) M?ﬂ Lng)..a.o.C (05; 9 o)jd) Msﬁ ‘(5“))50 Js» )| oolawl b =)

S e | (9S8 puiles

9 (\‘aMn) J.Aiye Q(Yuca)w.s.»u.ls

QS St 0,0 olends (1S plasil 4y Lles a5 sl (g puaie ((yHE) ol Y

15 (o

sC (o

AT (]

SIS plaS ol ogd co Jaaud (F7) as)985l8 (g0 o a8 b oS 5 50 (3F) 98518 31 Y
€152 Sams uSCas wuofeld g0 wiilen (S SI1 L L Sowl wlgs oo 5 sla paie

1oP (&

roBr (o

~Rb (L]

S A0S w31 S g - el 0 L AT 1L 5 (o vAD eoos T 31 51 -F

Fagd oS oS 5 50 Al s S5l8 4y il 0 0 (sl pie |

WN (o

nGa (e

WKl

L paic L5'°'3' 0>
Solite gl s bl g9 5 ol ay ain 1) (55065 sl py> a5 wils o
(A JS5) akiS e g S o5l

£ 9 p 5ok 1 g (Joone go3l L1, ailgaia o2 05 0 5 Sl L) (gaslS o p 2 -4 SIS

o iS5 S5 lasil b1, Mo



C80 0950 )1 4 (55 UsS Slge 2 (oS osll (Gl &S plegsl S chiogs cnl b

&53)‘)" R_ABQBUJ‘DM&L)GUQSLQJ@LJ R (diga0 LS‘)" sq_;)lo L;ASLLA 6}.50)‘Ju|

) ailgain S p 2 olef sod (&5 L JoSwls leslatnl L.l 6,5 000 K U (6555 “C,,sul— o
T e . - . = . g ~ MT

£, Olg oo bl ol a8 55055 ol (6 S olail o slailgain o > 1 5 60 ST (6 5 051 ’e//

3,5 6 031l ymns gl 5 1, i Al ! g

aile dasme 1o 15 0ole o (oleond 5 (Supd ols> Gl aSul (gl olaietils =y

J.A.a‘_\_v a;l., VALY L)")‘)f |) UT ).:I 9 )N 9 UMJLQ)T .la.aom cwu).‘a.».m cuLu.u‘ O amugjb"wgs‘ﬁ)i’.o@’.ﬁﬂ‘.

o)|9AQ LQ.;T 9)&)"‘ )‘ ‘w' ol ‘L:.o..?:.c J)|9 oole UT LsL"binjeA L) Lasw.,l )| D ad d.> PLY

.J.'a‘o.bg.g L‘bp."" Y Lgﬁfo)'ldﬂ 6‘)‘3 u"):**"))ojwu"cﬁw U"SL’as")‘b
| Lol py2 g onmline uitas job a1 1) Ldl (g5 oo o5 (559b & Wi sl Lol
£ e Glp 1) el pr wlide laieisls IS cped 4 00,5 6050l

Ol prz o Sz oo laiss L) lagdl oy oliio nl allae .00 15 4 Lol

@MU’ goil oy G0 caiss crlar (Ve JS8) cwl VYo (08 Goisil 02 %

gS (o

I;‘l

N
— - 5 .
| ) =

= F= )

N A NA N A

(&) ()

VY @1y 00l s e 1 53 VY sse bl ) VYo 00 S Ogig il S pyz ST (1Y = S
oS 4y 45 il g0 Sty (ol i Gl kel (o0 VAMU ) (550 52 (oS ool QLS G250 L5 Ul L ool 2 (155 @

ol A Yo S Cgignl sl @ (o258 69315 ool 50 S0 08 G pSojlail | lapil dem o2 i ol Pz Wiged sl aipoge (LS
Loslr O3 (eSlee (o5l

A e cews 4 Ve Aamu WS 18 s
Ll (o S @ PO 12 Olgsee ool VoAU LY/~ Aamu

Gbo)éfﬂwsb)wﬁo&‘ﬁﬁ&&&ybolo@yﬁcamqudb
5% 0392 AMU 893> )3 (39355 9 089 7 22 olele (ol 4o S (g S oIl 1) (ool 5
(\ Jsd?) el amuoj.»)os)'.,glj Qﬁ)"ij‘la)}d‘sg_;]b

oo o

Y- Atomic Mass Unit
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Y- Visible Range Y- Wave Length
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V- Infrared Thermometer
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Y= Emission

Y- Linear Emission Spectra of Lithium

Y- Barcode



ol LS Lw

O3Sl Su g atan 53 iy ST lls LS il (rfesle plgie 4 (g0 ol
2975 ool slapdl jlosel Cusody s (6785 b 5l (Fpe byinS jo sl (T (g0l
555 515 5 STl 1l 0ud 9l (are 5551 5 @9 Jsb b 5 )l b b ez
9% Orl gt e e oo QLA (ame (6553 5 o0 Jsbo L (655 e s> (g8 b 5o
& (9 e il 55 L 51 gaiad )| el ol oo il ool g Slutas (ms 25145 05,
a7 51 S 1 3y o1 (1 (e Cendlsl sl (Lo g3y 5l gl 05T s
b az g8 Ul el S 4z o3| (39 0u (ot (6 ,is b Cudlyl Cuddge b Hgy o
ROV R TSURTSR NP

955z 5 g b paie Koo s 6,85 i ool e g azgi Jlis 4 plateils
slo S 1y psledae crl o (VA JSB) o 5 sl 631 (gl sl (g Lo ol 51593 0
3 g Sl g 8)ls gl o 55 50 50 5 SagS jlean (ol 0 diw o5 0515 o iy
a1 LY (ol Wgd o @29 s (9ol oloaY o9 555 L olad

Sus N Luiey U.u.’l.o.an L |) Myjﬁz)ws.}.«.‘s@ Lg)l;&fo)l.o..fa O9 e Comw

6‘)‘3 9 e ¢ n= Y 'a9o i\b! L§|)" n=\ J9| éby LS‘)-’ as ‘59"'”6"’ o‘.LyoU “;Lol Gog-«-ﬁ‘gs

Lol D=V aaaY

Wl glay sl 2V A JSs

Y Sl G5 e oSy e e DA S Gllas @il sl B L 4o
090l LG don jo ol aS glay o j0 g xSUNaS Las (ol dy 0SS o0 (6 o dld ]

3,18 (g iy jeax Jlodal ouls ol bogasme yo Lol Wil oo jgua> alun

V- Principal Quantum Number
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- Quantization of Energy Transmission
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ool L als cél e s
ol Shgiome 51w o (B0
ool b s laylo conds gl 5T
ol L laigs Jlo s (o g0 51 B
dao ol gl @ a5 Coly
b ol Sl end oS slasiy

J.MSLSA oo live 5u3l.:)o

Yy

0l s 51 L oylig 510 les 5,0l 51 605, lLl 5 (65,0 4l glad
55 55 0009l (gl Sl 5180 )8 s aly I aled 50 9 5y Sl 4 (655
Pl iz Sl w31 5o Lae Sl el (6551 (pols Cews Sl (gl ogad (el
WSS (0 pdS (e mee Job b (6595 caly > 4 sl

oad yi3 glagin paic o ad gy b o (K5 g e CdS s e S
WSl ) amo o LS 5ol Lo 4 YL claany 511, Lo iSUl iS5l olKin
s O il 202 4 5 0052 o3l (Lo B o3l 2 W (50 g 5T Loy (655
5 Cel Dglie 55 UsS (slo paie o3l 50 Ll (oo (6551 D9l 5 Lol (6551 g el
VY JS8) aiS sl (698 @ e (Shas (788 b cpaie 1239 oo U]

fy.  FYY fAS £08 (nm)zse Jsb

-1- [ Vo ®
,,’ _ - ; -\\\\\ N
T I - SO ~
’ - ~ NN
’ // . Y SO \\ <A
s 7\, P ~ N N
, ¢ .7 - N S AN
4 ’ .7 v S AN AR
N\ , ’ - = N \ U NN
- ~ A
’ ’ 7 ’ ~ < vV
17 ’ v’ N . \ [N WY
A ’ ’ ) \ R Y
P N g PN O VvV
I ] \ , N U [ U W W
[ | 1 4 \ \ \ PO T U |
1 1
\ \ ] 1
\ \ ’ 1
\ Se oo ’
\ s
N 4
N .
~ o _-

O3 Lol (ot (g pdd b (Fre 4l () )19 )z ol (SS95x VY S

sl 550 51 A8 paal 4 g oo sadol slajlel zae Job 380 i L

a¥pjglba¥,oleyg xSl &5
U ol (Sg> fb"‘ dlﬁugﬂﬁl)w L:GA.;I dde Lgl.,_m).: L§‘°)9‘> Js_x?)o Lm),a.,.c
093 9 Cran et 5 42 0958 90 Ll o3l 9 009 SISO L (3,00 51 45 (555l
wa).«a.&).bpﬂs-.bl.’sem‘\)' Lg‘o)son\.L?- \ \A).«a.a.CLn.bg)u." el Jg..\?;a.».c

20,18 i 09, S SG w5l Gl paie oSl 4



el b did (geln gload jo layg Sl g o)l gl )Lebe ol oo (g9

29 Jsl S aY (Jol hs) slapaic il jo o5 glaigs @ w)ls e (glody

sl yaie jlad ploe Led Jla 4y Ul oogd oo 009,500 51 90 Y g0 by50 (slopaie
(o glabkl; (S92l glaa¥ (ol g 0590 12 50 35294

| |
1 L
1 £
I S S S S
JJJJJJJJJJJJJJJJJJ
[ |
JJJ_JJJ L v

(ale 9 039)000) paie ¥ Laid Jol 6,95 ;0 05 (0 oalive Jouxr )3 a5 €3S olen
o Se0 5 Y ol ol o p e (n=Y) Jgl Se,mI Y sl o3l joaS 0,0 0929
LS 1o gl A oS LT 51 amo slo 555 0 |, 039,251 ¥ Wlg5 o Lo g sl s a4y 43
S92y paie ¥ L J5l 8,99 50 Js (e 4 S Gloh il eo)lo (S 09 iSUTY
o e ol il )0 (=) sl g iU Y 55 6,10 cgd 5,90 la paie il Lol €3l
Sl Gadp b po pgs Y g ool Jsl Y oS (g9l 00gr (49 281 (gl)lo Y 90 5o
A Slosiz o Oliss U (51,2) 09d s 09 S0 A L i Ta g0 &Y Caogs al L
S9SN A LT 08l (Lol T ol jo g0 &Y (b 5y bseds 5 Jgaz ;0 090890 paic
el oy S5 i iz 51 sl 4z, LS ol g

0,99 2 glopaie g (o) p 83 @) (gloygs Jgao ((oend Wl (ggmidle S o)

o150 (S9N loay (a5 g 5 0y90 S sl paie jlad Gl gl 05 0 )lals
S5, L1, S s ol L8 aies Loz 5o |, b e e gl 5,8 (S bl o i
wlowwdf&;é‘uu«u}u)‘QP‘AJY).QG\SOWUA’JSUM»‘Q;W



s asl § liShe, o)y @
psle
BiS ) (oole pralie o2
idsed | Ll o by,
EFSCIROIR VR IY: F[ERCEL N
ok sledserd s Lals, s, 5

Olteidls el O\.\i)éi

dac 9o b (e Y 5 2 0les @
PR3 48395 o0 Ao ogilyS
Sl b plgices |y ¥ o 5w
3 dged glp ls iules nl
ol =Y g n=Y Ypay

L (8 amio Jgaz @lhe) o) yo 51 55, 8o 12,0 o rale jlad (le o5 (5 5ba
el 18 ilate (slala 5SS sl ik el 51 Sy 5 S

0 o))‘ssﬁe}.,.w c‘_,’.?d)L;LgLQg.f.;)Lgod.i: K UL““"’ 6L®)M)| MOJ.Q)O(&_&J‘
£3,10 0529 paic Wiz ol i i,

O9rSdlaiz o yioy cpl 51y ol Sl salds LSCid yisu sl pge Y (¢

w55 wiz ol o oy Gl bl T SO o A5 Gl 51 6 e ol (0

fa,l0 L;%Lgufdg):illqgggi%)nso)lo S99
25 Syt Al S cunss dlax oz Glgiear |y oY p)  Se xSI iolS gl Y

HULILISEN

(2°) .09l caws as |y Ilss oyl (@) ogoc alox (I

S JeST 1 s Jgdz g e a2 sl l) |l jladie (0

)la..e )'m

ode pl L es oo Gl s0gileS v S AY 1) £9 o A oSl ceglleS o yo Y
9 u.AM)JQLQA QSA»GA od.z.aol.i YGC)S ‘509*"95 SdL IRWERIA ULAAAJ loles l.a L5'°9'“"|55

S JoST ) 5 Jou ccias cnl L (]

Y piowls SSlas
| jlxo ylado

Ly Oa Sl iz 28 Tas (5 pdy Cad )b (ol S A 55 £ ey 0SS St (@
fesls wales

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Y~ Subshell Y- Azimuthal Quantum Number
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