:‘3;9&»&:

YYAL Olsl (¥ &l 0 > “_}\J_,\ &fﬁ &A}ﬁ Ao

90 29570 (ogemed ;3 laigee (Slaedl (5551 b g ldg i (Sloj b ma

9,5 Cge g 31 oaliiael L

(s lows! ian o' 6 UV W1pi 1

Ol ¢ yhiusl xuo oSl « S 50 saSisly
zafar@cc.iut.ac.ir:  Sg xS cons )

CAYAY/YY : plgasens Calys o AY/YYY Ddlie sl )s)

sAS>

o) il 2 (63t S Egn gy Lags pe ya3dUS sleiiSTy &5 yo Al ] )3 el dgs Ll S g slotonss oS> 5l LUCF &y oy
By e 8l o GWI UCE 3 2 10 &8 Qlosiy] 3 alaie gl 5] oolitl Lg123,5 o0 9,5 39500 2)lg posiny — s> bl a1 (ysee o (Sloj 3l (53l
3)lg 4sbyr 53 g oo yrally wcal 00l dg (15558 (omng delip (b5 A (6 PgmalS IS yglate (nl (sl 9 o0 JLid WS o (b Jlgte (sladyg5 0 )3 ligee (slees] oS
rolo3, S Sl | bgman 5 obb slaa g o cisb aledh ol oral sty 13 o 3| UCF &8 a3 48 iliseo 1By o cisb 45 (g 4 0y3,S
Soal (1) bgmod byt o sl 2y oo ige by (818 sl o )] oges g0ty g drmlome 55 cilise (slegle; 3 Jigee slaedl (551 il
5 50 ey Sl Sllone Ly gl 5 0ud @l )5 Cige duwlomaiple 5l (isriem (agioil clale Giliseo byl 5o (W) JS (Satma capd pwipan 5 (o) 4 2

Lol 045 dus o Ay @L)

shman s loj il Mg sl (5551 b sl Cige ba Siges yolBS (bsman 1SS SLa0]lg

s s S Oy Clmes ¢l o Sl uCF 4 > s
S s o U 5 Lo s i
L oo ady glas Dol Ll o s Solew OV¥slas
S sleed! W5 sl ilsee gladol 3 b 5l [ ¥]
b o 350 3 N0 T i (550 45 3 8 e (5550
Sl e pladoT 3 [AV] cl Lases 155 les
ez 5l el 505 5 O 2555 ) LBl (58
ol Gad leadl W5 Lol & s age slay]
35 ol B 5 S e 5L S S s S

gt S5 e DAt 4 Ll S 55 5lEE s

Aodlo .Y
slaas I UCF) s 55508 L5 oman &5 o o) o
[rsva] csl oo sm a5 5,50 Sl 5 as (gl
3 Aol Sledbl 4l o a8 uCF i o Slsles
AT s Lo 455 050 e plonil o] 3 Sl
laialy Slalons s ol 0 pdle S e oS 4CF
by posas il 53 il e OV Kbl sl olia
S50 [AVA] i sy s [0st] & Slein >
SO b bl as o Soleiw > ) 03 Lk ax 5

Slo s o] 530S oo 5 45 Lol i Dslas gt



Yi,w‘r.ga?.u?

sl iz 5 5 SN 1 i v\

Or—amad 5 (i man Oy L O e 2555 Lo
 Oe Odor JS JaD) W (JS St 0
Lol i s (e 5l 20 )L SNV
S0 dle 3o b 31 050t o555l clale (b
ol dlie ;05 leds) 5 Sl b s 5 0 1)

]

DIT byl 55 laigne sload! (63,95 2 slanial 8 .¥
ST s Ll ol s CF s o 55l ¢l
et 5 e D3 L U s slgall 5 e (2,55 2
P SY v S Y I ORVPUVENCHI By PJv Y I g
23 Ogmr pin 35 e A0S O3 godes Sl sl 5l e
N dile G b 3 5l G 5a RIS hmen 5
2L 5L S Glaatan 5,55 5 5l &S g sl AL
330> (6550 hls Lgge ol Ao oo sty Lnodia il
ad ) aS dtes ol e K3 e Aies 1MV
DT 50 65,501 keV 50> 53 Lg e opl s o 3151

5 MOLS Sl U Xs S ol e 0 a

QL{‘F)J[\Y}\'] v\.’«.w‘)dé

5 (external Auger effet) o535l 115 (radiative) |3 s
53 [y ] sl e Sl (Coulomb  transition) oS 108
P Y S P W CEPW KU U LR =
o) aen Tes 8 o s 50 LS (glas 55
S JE R S I OW PR WK VR W TN
Colsan LS ok bl sy ol Kol ol S ¢ Jaes
Beoe Jo o 5l (Sosd bl 2 Wl o el S

5ot Soleta > 0o [A] ol anly Sl s sleed]
3o IS WSas Sal ol dolss Lyl 2
Cd 3 Al e Bl UCF & o 55 &S (6 505 slaunl
S5l s o il Sal 5okt (5 S kb e S
FeSle i ol S Codd S e Gl i
5 Syl i ol sl b [A] et Sl
P ey 3y e 45,5 Sl 55 HCF i s a3
ol Gt gl i din L S 5e JSE

35 e bl

))];ulsd e ﬁ‘)b el Ly
§uY ot SO ge gy s S
T % Ll d b gileand ol baS de s

o ol et S5 Bl e 3Ll HCF
S osdiee s pst S - i byl ey 05
ol hie sl Sleslial Ly 53,8
Sl g s e JLis wiS o b e glas, s 5o
L e Smen S 20 0L D3 4 O oS S
Sl loand 5 4l aa3l g O S g S 3L
Sl S sk Gl Sl s gt R O
23 = Obaj bl el edd agh 05558 g sl O
du_é.l:ém@l_%j Sl b oS gsba s S 55 asl
il odsl e sa il e BLsI uCF i > s
Gu‘} ‘JL") Z)L_o PRI PLY V.:\e:JS W J,<;“J CJ)L&‘U
Sk e plasil (gl s L uCF G5 (Glo
S iy 5l A ST Ol eyl 03,5 5505 L agles S
sles! 65 -1 b .ﬁ\osjj Sl Al e S uCF s
Shl s 00 D st 5 armbe 5 il Glglas 53 I e
Ls‘j—’ u—ﬁ‘) c}j)lj@}ﬁ :ul_').' J::JLS/LM\:‘)A ol 0
(O S bl @ L oman SIU) 1 (S gome 6,00 oS

www.SD.ir



w e s gmen 55 51 gme Slgadl 55 b 5 g5 Sl b e

Ybu;m.ﬂq-

Olize b glan, g 3l 53 el SSsls (o
du™ +t > duT™ + V)
™ +d > tu T +d )
3 b S ot S M g J 5 S LSS -8
38 o g pls b
du+ DA — [(ddu)aee] A=D LT;a=d Lt) ()
ty+DA—>[(dt,u)aee] A=D L T,;a=d Lt)(\+)

Slgadl a2 355 5) JLiDl Col Lasiie oS & Solen
oI Eel 5 058 JWl 5 Lled e 5 L m e
Sl 7 Ollas glas, 2 5 5 oo DI e Sledl (55
ez, 53 4 oba 33 S o Wl Lhim (531 el
LS Jlaal 0 5ol Al b g 5l s slgas
by Dot 48 5ol s 5 S s sl S5
[8 ] 5,8 &ysm Ll s

G5 A s (Sals I e sled ST se LSS
JoSis Saal 53 3 Sl o1 el imad 315 (63,55
U Soson (10 ) sletsly Sl ol S3e d S35
bl o el Cilis gl o tu 51 e

[Q] C,_w‘ Y Ml};ﬂ &J)l_ﬁj.vl_lj Jo.b"u .hw

. - K 4
s = AL Jese fSis
.,U)ﬂdog;w::s\.,l‘yd 5| . D,

A = [ Ziu BV (E.

FETY =Y E)TY exp
T k

e
sl

QD

ol el S F 0T 3 o8

ol 5 b aeslos ol 53 el
S5 S IS5 e 5 Ao SOl Dol @ L
S s 4 Seiletw @ bg e Sl 5500 5
Lol 38 o onliiwl o J8 0l 16 il o] b
Jslws s Lal il anl el s e slead! i 53 4SSl
A2 plaarg bl pl s o b b SO~
chie ol 515 50,8 e e S s (51 (95l

cssj_fw el ol cul (g5 @U S (8§35 6Lﬁv\€Tﬁ

il ey ,QL.J)\JL;:M%Q)'"))M Sl sanl chle
j—"j" \"‘ S ol (\'H Si‘) 39> MH) L;L&ATAS
b Tl s e glgasl 00 ol S Kl 5l zéw
o .)a.:_>u L;l_<>:(p L}T‘)bdc)ﬁ‘h - \'L\(psi‘ sl
(@=N/No s No=t/vox-"em™) ol mle 0555008 S
bl 5o s glgasl s gL 5 2k I []
Ll S s 0 ol 8 w4 Cand (6 i o L S
P ex \Y -\ Z
j‘é)}:’ij‘ﬂtﬁk/lth RV/oXVe s ‘sﬂf@ Sy

erjlfé)_e_,\,ﬂ gqlidb-ﬁ‘s)‘xxﬂdkﬁ-ﬂ

1 sl O adl 5 dnes

o o S e Ll Kl 5 g i 655
Sleadl adsl G55 w5 Jol8 235 L Ol5 el (i
b g gl 53 Vsane I35 [V] 55 il
Sl 5=t el a5 sl Sl B8 sl Sl
e Sl 3 adle sl s e s e 4 S b s I e
les S skl i
byl S s M0 e slgall 53,55 sladyl b
DI ke Lt gileand LL s LU

Olnis Sasl, -

(xﬂ)Il+d’t_>(xy)n+d7t (\)
(xﬂ)n+DsT_)(xﬂ)n+D,T (Y)
(xﬂ)”+DY’TY_)(xﬂ)n+Dv’Tv )

st bd Gyrex 5 Lol alsS saen O 53 a8

(du), +1 - (1n), +d + 2 eV ()
n

) G Nl Y
dut™+d > du™ +d +-/-¥4 eV (e)

T+t > tu™N +t+-/vfeV &)

www.SD.ir



Y;)Lﬁaﬁhﬁdiu\t\?

sl iz 5 5 SN 1 i VA

b oSSl gladlp 55 o5 g3 0l S
53 Mg Sleadl i 55 s dlesl Go b S Ol5 e
A3 5 el (S Sls lady] b a anls S 4l I
o= Oy dlazt gy el 2 S 20l gy bl B 5
dit o) Sl Ll 5l 0 ol 0 S w0 dpt
Sl S 3 oo i gt 5 (S A S b O
Jie o5 5 A O il D du (51 O Sl LS
RIS
bslse 53 Ossdes Gl ssnl clale lunl wl  opl 5o
a8 plaar g b e 5 8 o Sl (¢, 5 ¢4) DIT
03 )0 Sl e (535 3l I3l 1wl el sl
ool S L enlad Sl sie gl 5l 5 oS 1SS
bt B S 53 Oen e)d iy 45335 0 et
Jloiml il o 48§l s 65 sl ke ol
A5 Ll oslie Lo s 55 ey S5 b O 2055 1
s bo s e Lol alie 5 (1) sl o5 sde

= Ly w0 by

V.:A:L;a
5 o) ‘g “‘)b d)j_bdw

@stw\wdbw

tu {._7‘ Il eals
5 Lgedl) o>

G ool slas, s
(05000 Sl sl S
ol L Ot 25 e Wy s ol S5l pm
ol LY S (P 1 ) el 0 IS g S 5
et b ST e o Sl S ey )l (S
(F#) 11 o5 ool Sl Ll O35 4 ar 5 b33 8
sy eI SOF=r sl s A= aw F=Y 6ll o

b% Jle=I L 5 F= W\Q;JW:—\LI# Slees!

el iy Slwle 235

ghate m ol s a5 sl (g3l and opl el (615
S asliy 5y (sl akade s sl e (10 1)) (sladyl 5
aJlie ol jo b ol sl aculs [VE] Adamezack Law o
e sk o Ll 6 5 b oles e S eslizad LT
s beadl Loy 5o Sl e slgodl idime lelsT
=SSRl st e s el 551 1l s sl ST e
SleaSTy s O3 B 23,5 (s il 555 0 5 s 15
3,5 s shads m sl lesliad L 63,55

eV Sl YL sl 5o

2 sl L1 Sl s sleas]

o e oS Ly

IS LS Kl 5l 50 U505
[a] ol aslome LB 3L o s

v

(hie g 5 Sal 5 w0y sy O 53 S
IS Ny i gon ot ey el IS0

915 Cizn 5ot

sl S 3 O DIT by lsee 0 0500 2555 4l 51 )
S gladnl b ol JSeise oy 5 eslinal b (6 5 pelS
s el ol me Sy LS e s s il e BT
23 el Jaul s Ol e o OF 53 3,8 LS
Ol A Oy lm Bl s G 5550 S e
IS 0T polal 5 a8 s 8w oo, S s ol 3« s
A e 0555 0L w4 S seS
Sl 53 T s 33,5 0 DIT Lams 3,15 55 0o
R P RS W N P PIES N S e
A esls @_J}SY Cond 3 ASM\ I ‘_;La.x.:.ﬂfé
S (S5 sladal 3 0 gz LS o IS il sl
53 Al e GLBIUCE a5 2 53 o> gladyl 35l ing o

o M e Sleadl Oy Sl iy 0o 5l (3luand allie ()

www.SD.ir



VA v et 5 I g slgadl (551 b 5 g S8 by b s

Ybu;m.ﬂq-

A s kg e ahaie mha a3 53 B 038 s
Sad an S

3340 O3t Glesanl Lo, oKty 31 S
g3 51 SIS Ty 31 DSl A dal ot oS Ty oo
3 i @50 e OF (b 3 S das & OletS
S e e N e ST S I
Gl S L il LG b o) 5l s 5 J s
BRSPS TS PLIS = e ) SIS SLS|
S5 6 (S5 et gl 53 oS 3y 5
s S 5wl DL i S5 A, 008
58 o Sl s 5l g
Ey +Epc =Ej, +Epc +AE; (Ve

- AE,,
V rel £

= \+ (Vo)

‘V'rel

3 Vred s 3 Job s i G301 E O s 68

BC 5 ol sy 5l a5 8 oo o 5 S V' rel
S IR ST ST RPN P S Pos

okt Sl S 4 5B wl S Y

tu {._7\ Sl = .J_‘LL{L,MAE%U}S;\_? .

S p e 55 s Y

[Ye]aas oo OLES 63 gdme yron
o edes ysba 3, p W Sl s (ST ALS 3 8

33 el Jlasl ) yome b Il s 031 28 > slel oy 455
I PR P JUN N IR TPV [ JPEIN
o S o Dl (s | s oz S0l
S s 3L Sl QiS55 2 0 &S )50 53 oS e
Ol B 5 o g dal ot QLSS 2,550 5l 5 (|8 o

Slatads ¢ Olsmeas Ol o1y IS0 slgdds a5 sls

5 (1) Glools sde G A5 b disd oSS She e
a3 Mg (5148 35 8 o s VLl 1l L OF Al
A1 18 el S
STt (51 S el J S 5 s e e
3sDT 5Dy L S50 DIT Laies 53 052 S 0 2555
(o) glglale wlal o el chle s ol 352 50 T,
=l Solaasrg b acul ¢f 0 orege oo Jslas
awslie 5 (1) Gl oy s sae W L Ol 0 g+ reqerte, =
r\upsjpﬁuswm_mcd*, reac,, ¢ palis b o
e ol ol J ST e

Vol dip J S5 J S
AT AT Uy sl sk & s
- 33 S e JSET Sl e 5L S e

5o 01 53 ogmad Sl day Ogen (Skiper
5245 Sl De 5 DT L 550 Loy st L LS

bt @S os p 5o Jsops S5 L5 edip
ol a0l iS55 OG5S0 50 )
o=l phie mih v a S Sho 3 ey 3l s
ISis Jlant AL o 2 53(0gr, O O ot ) B2, 55 2
sl Cezay a5 alaily 51 015 e 1y IS5

g,
Pol B — ()
Omol T Oel +O—sf

L Of avmlie 5 (1) sl o) 5LS sde a5 L alia by
SV b3 8 on S IS0 LT S 5508 s By
o=l s sl IS dtp J5 S50 AL S Py
Oy e 5 ol (2a3 5050 0l 53 i gomes plndl ) 50
L e Sl ol (oSG I S50 S35 2 51
Soygo O 53 0T s 1, 2Py S1 5 b 51 s S Ll
ol Sl L s DS 5,5l alie ) sba
338 oo oot 2
Sl (63,555 5 (S5 -1 A als 055 phade 7 sk
A A 25508 ey s (5145 Al e e s s ey

-’~—1L3-’)j—>"ﬂ)"-"—’€LSJLJ—"“J—"-’L;"H’F"“‘SLS-’)}"';ZC}:’

www.SD.ir



Y;)Lﬁaﬁhﬁdiu\t\?

sl iz 5 5 SN 1 i A

Mﬂ@)wuuomjfb)?ﬂéé)y)b
(0V8) Lalsy ulal s Slewlboms 035 58 & b el g
ollas 55t LA F=r w F=) Slp o) el S8 A
alowe 1l WS35 0 5l A (9550 b e (Rl YV
338
Condg am Sdom 3,55 plodl (sl @31 0T 51 e
R P (Y ST STCRUP-N PUp e
D3 oSV 5 S 3Ll O g aSST B Al e asls) Oz
ssddip IS5 JSE5 a4 Gy s slasy st 5l S
3=l ol 053 an ST 53 (i mad Sl dny 05
DS eyl 3 ol 4S5 a5 Lk s o geen
;;leﬁ.&uuﬂ);y;uuduwj\oﬁm;@
L Oge S gl o 3 ool alies )bl conle s w0 oS
asl 45 G35 5 o e 23000 O S e o)
L-"‘LSJALM‘CJ";"C}J“”LLShJjSJ&WL&‘L}”L”‘f
aslos 3,55 5 0T 30 b Oley (2STy Kaal 5l eslizedl

355 0 S5 A (o 5555 5 93 o

s Ole s
.:.sjfax.:..ﬂl;m 3
. . R 4
& ﬁ)‘))‘dj

B c:.pj; S5

S 25 53 Sl e
Sy Ceoned 53 Ole) (el 355
ol G 033 O g 4yl o]
Slhad> e o s ol AQEX) ST O sl ol
s L ocul e LTS 558 S b Oleg
e o Ol & R sl Ol skl b
= Sl sls sie S EOT y5 a8 Tz—%Lnf msjfda

Ol auloms Ly )55 0 58 5l by s ol G 5 k0
s bodd (b Ol G alis 0 0 S S gh )
53 A e aslsl 3 S Oge 3L 1T STl (s
il O i 5 03,8 bl U ) sm 0l b

S 25,5 e LSS b O s L Lol ol b o

o by (b kil il S S L3S s 55
R U S Y - NCVRT- B\ E PRCI S PRU PN
(o3l 53 BC J5S050 G gl ol (S J 8050 Sl
S She e 53,5 s a bl e sl s

[V sl st 13 &y sots 45 315 Jal gt B g

off ___Mptme QhY)
mp =——=—F—
m. . 2
I+—5sin” g
mp

AS‘J.'JM_ABCJJSJ}AJJ v_';\ u—’éb L§L€’“j>' m. s mpg

3 oy Ll g o 4ol

V)
OA)
uv.i)‘é QT DL 45
- msz __my
- 7 2 V4T o
mA +mB mA +mB

s Cs 53 L g el e S e S S W,
Ll U 1 )3 SO sl S Ol g Ggb eS|
25 dsle 5 Sl ban g alal slgdl-

M gn oS 08 )52 5 I S50 658 s 28 55 )
i 45 O SAe J5Se Sl Sl (izman 255 (S
b oS 555 Lol il aS e Ll Sty 55 (6 pte
& Ol doys b ol 03,0 Sl sl Bl O]
338 o8 S 253

Ols e 1) Lo 3 592 50 JS050 ol 55 5 (551 -
chesee S5 (551 a8 @ 4 e Sl ekl O s
22003 51 B8 18 dlanl s sad asia f(E,T)
3 s o3 & ke sas sl L [LE 5L
.wjdo Cewsts LE, 55 &) g

e=[" reenae =) 0

E =F7\(&) (")

www.SD.ir



M e s gmen 55 51 gme Slgadl 55 b 5 g5 Sl b e

Ybu;m.ﬂq-

B 5C .cul BC JsSsn L 5,5 paio oo o€
3 S L3 0550 sla sl 31 S sl Ll e
Wl 3555 5l Ay 5 B gm0 @31 sl T (e
Sl J=1 OLiS 5545 5 55 S (5 sbas

Sl 5 adaly SLF(T) (oo Jlazl 555 o6
25 52
F(T) = j TdeHdr = - AT (vv)
o oS 5 o

Sloysls sde W5 L1 2,5 5 0

\
T:—ELng (Y¢)
S eyl b8 s 55 edd b slgles mer b
Ol 3l glatamd as 53 45 S oo pens 4ol (bl o LS
plasl 5 Sl e IS 5e S5 sl Ol cpl ol Loals 12
Oge S& $lm a3 05,5 b Ol Oler S S gomen
@b 3w gl Slaslows opl 5SS L g ol (o

03,5 b Jau ge Oloy OF 31 (6,8 o 50 5 () ($3555 O g

5 g o A e
2
=1 4 (Yo)

\
.ﬂ,:: :j'":Lfa - l;u\)\
t

L;l_g_uj)ﬁ\;ﬁ_l:o'udl_@.:ﬁl.é P

4.:‘)\\ Jg,.ﬂ)b)/w g_J)y(

:j—"’wﬁ n)l_..d\ Q‘

e 00 s

BIP SINSTPRWS
RGO Y W
)J Y}w ‘\S L}.ﬁb

L ast > Kaal jﬂ@s\sw\gy;jmum

33 Ogmn i3y Olay o i adaly ol 3 [Y5)] das e
L I o dp B4 I Sl s JEl 4 by e |y a2
Lotp oSty 5 b dipn IS 5e W55 5 (Tg)  tp
Oles oS (gosba ki xS o i 55 (7)) DT L Dy gl 535

LS o 3550 0 3 oot sz 035 Lo Lo e

9\sCd + \ (Y1)
Aard ¢t /1dz/1¢ Ca

T=T+7 =

o=l 503 S OBl (5,505 (53555 Ot sl s 5
Iy asl s aS 05w o hil 4358 o 51T 65l V'"%UQ‘
Ll e aaslt OF S oS Jlay 55 IS e £
Cdedd b Oley b el pomen sliad Joo o LS
Sl 0 dS ol IS S L e aslsl Sl U ael .:.sjfda
3550 SLgiaS Lo g 3145 D0 OF 3 il a3l L e

.Jb;da

3;.@.39JJ ).a.ocdau)a-&biihmbmi
g0 (g 5l o3l b (oSgomen
o e S bl 6 slael oGl

.Qigdoﬂ&@j\yoﬁyljggwslw
o Seal 5 s o SRl b s e S or o pea

258 o el DL sl sl SIS e s 5l LgeS

&y Sial duwle ) £

3500 G g STl s &S aly S 5 ke il Gl
sde anslie wlul pasel o asS (63,5 §m e
OF 53 ods b Olaj kS oo nd shadie = lans L (g, 518
Olay 33,5 a aalons ¢ 2iSTy Saal 5l aslinal b 3555
Aol s 3ls 63,55 S5 4 (S 3555 0 93 o Jlse
At Oy 53 3,55 5 6l Jlexl J& b2 S alos
Lewl

f(t)=re M (Y1)
3 deSe LSis Gl sl 5y Kal 4 01 5 oS
A SR glas, 2 p slm s ol Sl 3 [45)] sl
:J.d“\u_» b CEE.A Cjk—aﬂ Sy adaly el
2BC = NV, o f€ (YY)

"’)P}")‘J"Bwuﬂ I/’,el ‘%NL;KJ:NQT)JAS

www.SD.ir



\'ZJLQ..'Z«‘.;.»'.;J.\;;

sl iz 5 5 NS 1 b AY

1.2x10°

1.0x10°

8.0x10

6.0x10" 4

4.0x10" 4

cycling rate(s‘1)

2.0x10" 4

0.0+
0.0

©) 4,18 i s 3l ol ] sl 4 o Sl dlia ¥ K3

gl T=A++K .la.z.;& BE) [\/\] JJPL C;L_; L (YV) J}a)_e el

p=+/0

Uy L1y i8S i (53l 4 gl ol ) S

sl o s QLS @=) s T=Ve K Lyl 5 55 VY

syl LB A ME Y e el S 335 e

S Shmer b Al ¥ £

—imen 5 B0 Ik OV e & Oy Gk 51 O
e A o S\t g ddp cdty sl S s 5>
S o A Sy bl o5 e b s 00508
COWgThY S e G b LS g 03 o Smen

J)j\)—_’ ;,<.7 Yle SRR Sl [\-\)Y] Wy =INE 3 Wyg =Y

[\‘\] w‘o.)\mddblﬁ)‘)jﬂje hﬂﬂj ;,.3_}.9 g)J‘)‘JLS

25x10° T=1000K VA
=1 gy
o
1 i
Yi
2.0x10° 1 J X&%
/
7 X’»‘

~ s \
< 7 Y
::’5 15x10° / \\%\
@ / 3
= / N
g ]
T 1.0x10° /
& / \J\\

5.0x10" - f

i
0.0 T T T T
0.0 02 04 06 08 10

p—.‘.)b

Y _ 9\sCd + \ (YY)
Aaber Aayubea

2 IWVAN mls 5V day 5 Aar <Gys 3l8e 0315 1,3 L
L ol 5L bl (7)) mle O5ssds SE L Lo
S5 A e 4S L les S anslie VIS s Jse bl
Sl 8 35 5 e edalin Jy ol OLSS g5 53 51 A
DS e sy Sleslial U ¢ an s 4 5 Kal
elad Sl fay 50 Ayl 4 ez g bl sl
a8 53 gl el 5 (855 Canl 5 s,y Sl
dm e LSl SS00 5 Candls 4 s a8 o ls ezl s 4l e
53 IS e Al | g ybge ol e o s b
Ae Sl s @l b e hals S 55 Y S
sl 0l anslie [VA] T=AK gles 53 50 = +/0 Sl s
o o g b Sl ol S s e OLE alie
S 5 Lo ol Oy sl lee a5 1ol KOs
0kl i ol ul (Vor s bar s pa) YU sl lis 4 5L
IS e b A ol sy S \;.;.L@_zli,i'g"uﬂ

DA csl o 2 J6

www.SD.ir



AY e s gmen 55 51 gme Slgadl 55 b 5 g5 Sl b e

YEJL“":"V’."'“.,“\J".'

S o el Sy (63555 O e
slebale s Jolseige Gy, ol e Slvlow
el L cul el ol ooy s s ok S il
o YA Jse b 55,8 e sdalive .l ol aslin YA Jga
s sl el Sl Jsd B Sl 1TV U s LS
s ol S8l S S s € b ey o i a0
S sboles S8 iluand b Js s s
cg o> 3 WRw,; =it ke S, sla ¢ 53 ol sl

‘MJJA b szdd =/\Y )U.E.n ;f)f 6\.&

oigod byt Ao T £
Olan a1 Ose & sl s 0ls 5B glgd smman sluss
.v_i\u;gwjjjgg,\;}n G ) e Sl fhsmean b g
byl ay O 59,9 adesd 5l aS b8y sk 0l (gl
Sl 5 5 dl AWl W s sl 5 s gl o DIT
Sy Jlos oS esise s L ad esls by 13
L dipp J s 50 oS oy o labal 0 s 0l 55 &S JLes

Syt b gman O Cilaze 05 0 S5 tipt L 1

Sl 6\)‘4)%[4&«.&5&‘ 4.';.” JJ;JAQAAGJJ‘)M .14.‘.»:)_7

sdal s s 35335 1SS 65k 52005 Sl
SS ke (83555 Glgisme SsS & Cud O 2 )2
sl (633,55 O Oshe S 3l a1y sl 35 S
IS s o 5 o Ble bl = Ol 5 w3,
sdd Syl g S 3 ls el Do an S s el

]

0.20
{ T=1000k
018 ¢=1
0.16
0.14
0.12-
Zz 010

0.08

0.06

0.0 02 0.4 06 0.8 1.0

G

53 (YA) Jse 2 somie L (0) 4,18

(YA)

-/ MguCavaa) +%
diuCd

LK 5o La (S oz 5l i 53 Jss o

ol tt 5 ddu dtp J 5S35 | SES Gl
70 55 [V ] el ool sy o IS 53 JUIS s (gLl
sl o b Sl (S o 5 L Gl 6l i
03,5 Jlis b ksl sl il o Cle SIS0 5
JS)ge S5 i 615 e slas] 5l 48 rslBs s
I SL n 5 o men oLl Sl ey STl e Gl
Sobeyd 4 O iy 5 ddp dip S 5o S5 LS
s3 el eals 3 skl 4 (St o zmen SIS0
Sl asl 55 8 o bl S GIUIS 51 S sl
A s 3 L5 £l (O Vo) S Ogme (9905 slas
2 208 L S S s sder Sl IS
Ose Oy 45 el Sap o3V s bl |, S Sir
e 53 3355 303 e)lss Gl San e Sl ey
(OO S N I W T | S L UG PO F R
Sy (St S opl 53 5 dowir oo 5,0 855 4 O g
WSS ol 5 ol sl sl e ez S w3 L
ISis e 5l e S G el lae O 4 sl o
el IS0 S sl 5l 5 2580 0215 IS0

www.SD.ir



Yl oy Sl a5 5 A e AL
o . . . 250
-WQL&J)\J}dﬁ)\Hb):ﬁ
T=1000K
- - . - N ®=1
S| Sheam a0l 055 30l Gl Sl Zose 2 02
200t 1
:}_M:u_.a SYslas :)\) Lmﬂ)}_b@é)‘fd}})‘m}:ﬁ
.la_w}ia T 6\%._??.;:)' 6\.&,\.%1}3 L;'KSL__: BE O_.».\J._:ojw élsof |
w@dlﬂwswg,zj)ﬁqub@.xfbﬁf ;‘
&)J‘Oﬁ&d‘j‘pwﬁwﬁlh‘&w&w §1oo— ,
e 3255 S (sl S s Sl |
. . . Z . S0 b
f)_@.uwu‘ﬁijw‘J}Aﬁ)‘b.}&'&.ﬂ\urﬁ}&j}
)JyWﬁMJﬁ‘)X)‘JSJJﬁTf&JLN;J@ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
0 10 20 3 4 5 6 70 8 9% 100

[Vs¥] 55 e 0oLl OF @ sl 3 &Yl

-
;{—(j—'vLW] (Ya)

c
IS St o W 0smn (2415 b A 0T 50 88
el (Walal) ) a5 Saal A, 5 (YAda!)
Sl 1y ik Gledgy 4 by o il b IS5 53
e S anlie Lol 18 5 S cise s Loy Al
Sl S an S0l 0 s lees) pls Sl &S sbOkes
Dl s (6 xiy diu IS5 |55 Cla.u
AL S P PR O P PR TRC

b gmean o g p3lie aS 33 S o.)..aLwa’uJ ‘ ol 531
G % L G| U g = s > s

t Sl—ess! S5
ol el oS LINS L sV sl Sl >0
(Jos 534S S se oW 0 do3 S ol by palis
S o e Sl @S5 sl Gl -Gt sl
o4 polde s eaan Do S e 3 55 wab
e 31 i Y] e 3 (S ol S (8, S

ol sda] s dllia RELBEIS RAP Ve E)

)
5Ol Sl s anlie b IS

Sl 3l pam 5 chle 4 e
p sLgosl Ol 51 o $ b s b Sl

) B S il and 5 (YA) U b oo

@=) s T=)0 0 K Lyl

Jol S S 1y S sman e 4 bs e Slile
Sl o Ll cd o plodl )80 50 gy Lo 55
Vsl Jo Olaa ey onl 51 S ples S amglie 35 s
syl s glals s 1 of Els S ol Sl

.[/\ji]ﬁ\n;
L 03 SO i slgall a8 il a5 AL
Lodin s pe J SO0 4 Gose Ll 5 o O3 501~
Blod ast o Solam Jo 03 3l ol o8 L5 (g ity Seal
03 =l B b Sl 05,8 sl el SO el el sl
Sole 7 [A] el el Sl eslenal s Sl
@ Odew)y Ol B a8 SOl =G 58 1 slgadl 31 (g S Sl ]
SlyasS dee a el dip J S5 (S5 (SO 655
Iy UCF a4 o i or Sl SWsleo 53 77 b5l 05 S
CBs Sl e B Sl b 5 LS e 2lelS
23 ol O M g gl s AL Sls ) 5 S
Jds e o s L e IS Jsline Glg S Al L e
el ool Sl dipn 5y (5517353 JSis Ol

www.SD.ir



Ao e s et )5 I g slgadl (655 b 5 g S Sl ik e

Ybu;m.ﬂq-

33,8 oo Eel 55 UCF &5 s s, 5 5 (s5lel oale
S Gsbame Glgles L3 dip s s Gl S 1SS
5 DS ilwan i b iy B! laes 40 0500 3505
slessis Slas cab (gileans b s Ol bl s
JK8) sl o sl 05 Gl o e 5 30
S sS sleslS a0l e L e ol sl (0
Ol end 1 ) 8 a3 Clas 5l oslanad 5 (At = Yns)
e Sl 48 35,8 e e ad (63055 O3 o Sl 4
w8 15 Glas olS e 53 Ol g J 58050 SE5)
el as, 8 e sl S Gy o8 OF Sl 4 5
Sl 8 3 (bt s SSS 5 5Ll 1 ey O g
Vol sl e e S0 1 dip S5 (5,50
sl e&idﬁbﬂf@ﬁ)b@uj‘jﬁ)‘ﬁ O gp
il US55 15 (€M )0 (3L sl g0l el oSl
sdalie o les S ey 0 S0 3 e Sl S5 Sl
WO S il an Lgis S5 aluad Jals s S 550 s

Rl (SH e gl U
S Loz Oloa 15 0T L5 Leg e
Oy b g 2 LSO 28 LS ils oo O g

ol O O Jlaz|
Sz Gk 5l s ST

)L.:.»-HO‘J.GJJ:.Q[S): éwwL‘\SMJ@Qm Cy}ﬁ

Vs 55> G aS

L)_:‘ J_!j)fd Cmwd

o=l bl S S o nl Sl Osee (LI A ST e
gﬁuu_ﬁ%uj@u wSlFe S Sl gl
oS e | L@ﬂdsg,g_ajv»y‘wwfw
slebale ol Les s Slas b ol s e
Sles b 4 by e oMbl das e LIS p a5 il

sloaly Les s @slwlSal 53 Kinbesl ¢l s 55

Number

T T
6000 8000

Time(ns)

2 slesSs Sl b 0 IS

Lo J S 5 (V) Jse b ialie 4 5l 4

sls (,.:.a\}_&- OLis Ay G 53 s 0 S35
Slgosl Oleis gloas s sldsd s 5 0L 5 slesale
Rl Sline 4 OLiS a5 il Al e 215
ol 53 aSST emss el 1 Slga| OS5l s
Ot Sleedl W5 5 O e JWEE SIS 0 5 5005
Slehle 5> =G5 Sl s Sols a0 S e S
e bl e db 5o s 5 el S8 e 5 505
L osn s chile Koo olie 5 didl o b L0195
s Sl s s ST e Sy Sl 4 A g
g e 3l Slasls 3 bas, 5 5 Sl Sl o ya

! J'I.E.::%b X )‘J}.A

Lo (S13)93 2 9 (oigemed Sledg g (Sloj iyl .0

Slgse
HCF s o 5 555 0 DIT Lo 5505 s 51 0L (35
53 e 3 3 slgis i Teda 53, 8 e 5LST
L ol ol Lae 5l Olejen [ sbas cdipn LS e
W3 S n darma sy Slas b L e S Ll esdle

www.SD.ir



Number of elastic scattering of tu per muon

Number of muon transfer from du to tu per muon

Number of neutron per muon

© 9000000000000 O0O0O0O0O0

o]
[e]

T
o 20 40 60 80 100 [e] 20 4‘0 6‘0 8‘0 100

Time (ns) Time (ns)

1 T=1000K

T
o 20 40 60 80 100
Time (ns)



o o

o

Number of du. per muon

Probability density function

N
o

0.12
2+ T=1000K
. _ it
o4 T=1000K 2 s o4
IS 2 ‘
08 0.4 =
T -
06 o B
£
| Zo
04 ’;\{\
0.02 j I‘\‘\‘\‘ 5
i\‘\\‘\\\\\ 1000
TR " 1000
1005j - %‘3\\‘:‘\%\“\\‘\‘\“‘%\\\ ~
~ Tk .
800 N N Time(ns) 400 ~— 400
600\,\ 1000 200 Energy(meV)
Time(ns) 400 T~
200
8 7
T=1000K 1 T=1000K
$=1 =1
c=0.4 c=0.4
c
o
=
3]
c
)
2
@
=
]
°
£
i<l
©
=1
<]
2
o
Y T ¥ T T T . T ’
0.0 0.2 04 0.6 08 1.0 0.0 0.2 0.4 06 0.8

Energy(eV) Energy(eV)




0030

=
«
3
= e_3 i
oy TR TR
= s O (
t
r d .
: ) - o
_. =
___.h.
| - o
a
,. 3
-2 B
} =
-
i Lid
H] [
&
o
S _ Im
]
___ i
J
r r
—— =2
s = uy [=} w3 =3 o
EH = ¥ ; 9 2
= = = = = = uonouny Ayisusp Aljigegold
Uooung Agsuap AIQeqo.d -
L3
i
— %
=3
aQr
I =
=
ax
=
NN}
L
T T T T T T T =
-t “3 5] — =
= (=1 (=1 f=1 f=1
uanBung Ajsusp Ageqold

uonouny Aysuep Ajljigeqold

Energy(eV)

Energy(eV)



A v et 5 I g slgadl (551 b 5 g S8 by b s

wa;mﬂq

(ml ot 3zl Litea (6551 5 4 (53,55 sladsl 3
CL” Sl e b ol 8 CL“" sl i Olisles 3
s S alie Kos Slales Gledns 5557 50 AR
Szt Lol g ol oot 31 6 gl 51 s a3l 3
338 o wll wl
sl 35500 Lais (V) Jga b G b 51 a8 usls 0L
o I w0 Kl 5 L o Csws 4t 5 Kal
S 313 DL IS0 gl el (W) S 3 51 ey 0
s S S slac, Commts Ao Jls50d S5 I L3
o arlos Ao e ¢ =4 /85 =) 43 4 (65 sba &S o I
ey o 1 Rl 700 s Mas s S50 55
s Ol S (TY) Jsa b 5l ol e
b Glediny 3 UCF as oy o () S2)
ladyl 3 s 65 51 (Kol eyl s a8 Sleim
B O D P e O
S gleals o (8 JS2) el oosline 8550 s
Slasy sl s e o Bl a0 Ssl& il oot

Gl b las, s Ko bawalie 5l lgas

Sl slws pa 5 5oks slie 53 4SSl e
Sl S 550t Sleadl W5 5 p
2 G Dl S o
2 b s ol 03,8 G

23 gt o S 335 e algld 5 e o 5 VL
oS 01 g5 5 ol (581 gl 83le oS B me p g 5l
2 S 8 (=) rﬁjédl@;ﬁ.&.éh@‘
S5 b phpmen 5l AU les S5 Sl b
DS e s 5l Ll Sl 5 1 e sl
b e S 15 e 3501 50 Sletend 3 5 alons

S 4o by e lalasad 5 Dbl pl &S Clils g

S LSis Kl oS Lles 5l oo 1 slged! slaws ials
s VY IS 3 (B o~ L oeV) coal o ol i
Sl %j % el b it Glgad) oS 35 5 o edalin
A8 e ol oS Gl ety J Sl 5 2l
S 505 20 B0 e LS5l s i 3
a dp 30y U Jlazm o das e OLES e - sl
D]l iy ;K sladyl b Jloas 4 ol pst 5
53 S LS5l cnl s dpt glead] Comaxr ] 2l
S S sl el sy b 38 e st
LS o

ﬁ\@;—«fqﬁ.ﬂ\)ﬁyrﬁl

o Sl e lesls 0L oS A 4B S B s Sl
ot ) 5 b st S Sl ik 4 4t
Sl s sl mul sli 4l Vo 5V gl
d2am s 5 Aes e Il U S0 L s S5l =05

s Y
Loy S 506 L men GleiiSly i o dlis ol s
AS ke ol Gl el el (gilaad PS5 )
Olej bl &5 A g 05058 (o sl 2 LS & S5 elS
s 53 oS e By Gl ik s S sl OF s 5
sarios ;505 Solsan el s w3l e Bl u CF
3 Slo s s Sles 3l a5 aS s S
Sl b adex 55 e bl (olAS L u CF
S5A b wles S Al Al 1 men S A6 Gles S s
oot 3 Al b il Glgle) )3 Sl s Slesd)
wde o a3 a8 a5 Ll al s dd Gl se
chie ol 51553, 8 el Sl e oSl (65

www.SD.ir



Y;)Lﬁaﬁhﬁdiu\t\?

sl iz 5 5 SN 1 i A

ol ool 5 e s o 4 5 b oS 55 L8
M3 cpends 5 ol mio o8l JW! Jla| VF] (65
03,5 Moy G 571 S p3lie Sty 5 dp S5 51 b
sloy b as by e oledbl as ol 33 0Ll e
—igmen L5 8 @ilolal s Kalesl sl s 5 s

g el ghde gloal,

P1d3
Olgpol gms oKl ia IR e Cisles 5l ahewy s
3 S Sl sdd bl QUG coles Ly Gusd () oS

D g g S48

12.L N Bogdanova et al., JETP 56 (1982)931.
13.V Bystritsky et al., Eur. Phys. J. D. 54 (1999)185.

14. A Adamczak, Atomic Data and Nuclear D
Tables 62 (1996)255.

15.S Cohen, Phys. Rev. A 43 (1991)3460; 4
4668; 44 (1991) 2836.
4
16.L T Ponomarev, Contemp. Phys. 31(1 219.

17.W Czaplinski et al., Phys.
and 525.

18.V R Bom, et al, p&&ne Wreractions, 138

(2001)213.
19.S E Jones et evett. 56 (1986)588.
20.S Z Kalantari a Sohani, /nt. J. Mod. Phys. E
11(2002)539

slad, s 5 oo Ol s (gl ciliis (glas, g 0 Lo g2
oo 3l i (A 5V LK) O o555 JUS) 5 Ol
S S 3l OLE el b BB S e (g3l
s Bl e Sl o S 53 O (S
0 JK38) conlg e
UL ae s b =G S 45 A sdalia
b e S se slead! (6351 b 5 Lt g U
S (olde (5 -1 b andl 55l o Sos 5 S gusSle
Sl e slgadl bz O 1 S o 1y G oS (5le23 5!
po S ot S -G
U el 03 Dl e Slead] ) s
s A Slgad) (551 ik 550 3 LS s

&l
Froelich, Adv. Phys. 41 (1992)405.

C Petitjean, Nucl. Phys. A 543 (1992) 79c.
. P Ackerbauer et al., Nucl. Phys. A 652 (1999) 311.

4. S Z  Kalantari, Hyperfine Interactions, 128
(2000)481.

5. M R Eskandari et al., Iranian Journal of Sci. &
Tech. A 25 (2001) 355.

6. JS Cohen,Phy s. Rev. A, 34 (1986)2719.

7. M Jeitler et al., Phys. Rev. A 51 (1995)2881.

8. S 7 Kalantari and V
Interactions, 142 (2002)627.

9. M P Faifman and L I Ponomarev, Phys. Lett. B
265 (1991) 201.

10. V E Markushin, Phys.Rev. A50 (1994) 1137.

11.V E  Markushin, Hyperfine Interactions, 119
(1999) 11-21.

Tahani, Hyperfine

www.SD.ir



