[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

\‘a;\.&:d\ﬂ; (ala.nu:\.\‘).\a&uuh?_shq‘)ﬁu

ARRISTIR S S B

QCD (¥ 55y JUdla a g3 A pa G i
b <SS sba dbl g 4o

k—g\t\):\ﬂ o})g 6u\.\.n.m olgu.n.ib uh)@_gum

CXTLNEN

.
Lo 52 50 (5la Bl 5 Ahala ) 02k dlae o5 45 jo a8 B 5 (G jee 'QCD (8 Al (a0l 0

4 3e (0N 2 QD (58 4ialy ol 005 dsnlae a5 5 gl Aise 53 " S)) S Jae 3 QCD iRy 4
Cosats a5 A 5 b q g 2 qqq;cos=t J8) Ak il S Gy
e sladlls ey Sl w28 alae ,4,9,8 — 9,9,9,(4,9,) b—q,99, —
i a3 41 e Lo 3l Hle ) Kaal ol s23 aulae QCD (iR 52 5 ) ddipe cu & U SIS
Lol sioe DSOS slagilly 5o 8 & jleds i S €l b SIS slaill s 5o J) 455 5 4
b SIS Jae i a8 3l ealiil by 2 S i ja QCD Gify a5 Adise ) isd e
OLi (o aS 5 (558 T anll Casnsi Anlia L g aulod 5l oty 1) B S0 5 30 ommis 4ns 5 (oanen 53 sl il

a3 ,8 i e QB 5 5l b SO S laill s 50 QCD G By o 53 A4 s i 4S ol

(i U8 ) 4adia
A oanals (5 &0 Waey 4S ad algidn sl pe Clumaa sla il s (o) aalie 4,0 Y40V Jls o
S ol Sl 5ol S Jual b 3 [V] OPE” _8dee i dala Javsy (ing (i g ol 44 o 3lSe o)
QCD" 3 JIAS al s 53 S S 5S 5 GIMT 4k 53 i S IS 4 (555 o) Jildia
S Ll ) alifony laglase 53 (suaa (35 U 2 dlgiday (58 (5 )58 i 5 () 4p 5 il (B 58
GAUSS ety 5 35 008 e K 3« slagalls 02 QCD i dilas ) Jd 0 85 slaill s [ Y]
RO D w5 K e ety oo bl aS by S W) op il 0 oage GEE 00 (sl i sa

caiaid K i ) (5 8 GRS 5 5558 ) siedn QCD 48 (Hle ) V] 2308 o) 1 B O3 st

w@@mc@lg\}@u)&_\hi B 05 ‘bJ)\JS “S‘)\Jsd_h ‘QCDugji_ud.\;\.\S ‘51.505\3
LRVAl Y//\u.uﬁm AV b 5o

. B . K
hmehraban @semnan.ac.ir  J siwe ol 53

V. QCD- Penguin ¥. Quark Model ¥. Decay Rates ¥. Branching Ratio 8. Operator
7. Product Expansion V. Glashow-Iliopoulos-Maiani A. Quantum Chromodynamic
YoV


https://system.khu.ac.ir/jsci/article-1-1416-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

O e (s b eSS a8l s )0 QCD (& Jialu o 93 44 ya cu 8

O Ll o) ) 8 S San 5 ) alis ( lage A0 (o s Glaills o S
e (530 oy ali g [¥] ol e G330 0 sl e G LGRS 33 3 AT =1/2
L 4kl 5 OPE baw QCD 4k 0l asa g olisS Jual s o alile 3l JalS JiS oSl
Chpan (SLARSaa 51 )0 e silials 2l g e 4S (S alen (pia 4 sl e i (slaiSan
Ol W disde daa W 0550 b s GLESAR 1 2 5dice 2 s0a A daulas | olisS Jual 8 50
Ssilials b Jual b ol 53 QCD 4ok didas xiwa M, =80 GeV 25a b 1/ M, 250a )3 Ll b
a8 (Kl 5 (5 8 Lo iSan 5 4S 383 Gt ol S Jual 8 (ilaa (530l sy 2 g e olail figa
03 sl e e Ay, 4SSl LogM 1Ay SN 5 Ced Aagis [8] 2l S pa s il 4y
¢ Syl S adla aiis ¢ 5 b of oS SIS o a6l slagsia 1/ My, 550 1/ Ay 4 O
L ads gl OVgien (m? —m) )/ My, 5588 Cada b 5 2 e hai Cuaal o Sl e slaills
ol 8148 ) alials 4y dlunl 5 5iSU ool Cida Cal jiage (s (sS85 3 5]

[Pl edhapld oS 2l =1/ L

M ~ My m, << u<<M,

2
m

log—, U<<m,
M

2

S OB 1/my, ) 58,5 deald 50 Sise Gisilula 5o ead el ana sla Sdee s

Sl Jual s rca 6lacS 1SS dilie o 1 Cncinl ) eSS slagiae bl At @ i
A RS 3 2 02 (558 Caudind 5 oS I o a8 alBin a5 Cpn i sdie Jald 1/m, ) S S
GAS S Gyl s Ly [V] 22 Sie Casdpn digdie 3))5 Cima lagha L alalied Jae 5y Cieaa
Loaghon 00 b aaa gl Sdee 5 dpdoe JpsS aties ual Gsn a8 g L el
3GIM <3a b OPE ¢ ) 31 AT =1/2 claghs Uil 38 Son jledy € e 855 AT =1/2
s Sdee (ol 2 s (8L S glags e o Ggliie ual (slagubie 5 G (5SS (ulia

r8 e LB 1) aa sla Blas (o) el Jlagad 5 IS el 5 Sy

i /\/W\/\ i
W 51985 6 e Ay st Gl Jased ) gk
1 8
up(dy,sz) u,(dy,s;)
VoA


https://system.khu.ac.ir/jsci/article-1-1416-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

O e (s b eSS a8l s )0 QCD (& Jialu o 93 44 ya cu 8

i Gy
[T ¢[A] Sl JUaLs ) 11 b — g, g D eS8 s (Sl sliaaa sl
T, (q*) = (ig, / 4x* ), (p )TV, (¢" ), (p,) (")

Loyl

V(q*) = (48, —q,4,)7 [F"(q*)P, + F (¢*) P
+i0,,q"[F, (¢")P, + F (g F] ™
M3 q=q, = p,— p X bl (phlgy 5 (So S LB Sl sSE L F, 5 F e
Giolaiaay Nsa T (a=1,...,8) 5 JAS sl 5o Bdae Py = (1F §5)/2 058 <€ pa o5l
D) Al g Al Ol siea b = g, g o) 6 r s Sl Tr(TT?) =5 /2 s s SU(3),
&L\S)g JLu JJ
Ly (q*) =—(ig,/47°)v,(p, )TV, (¢* v (p,) ™
2R OA L FAR(g7) b F5R(g7) sl 40 48 Qi gol b asla 1 (1) alabae IS5 Glaa \7/1 sl

L 3 b q,8 > 40T (.4:,)e; Seells sl G Sy 4dla gy 4 e 0 FOsk

M " = —i(er, 1 m)[i (p )T Qu, (Pt (p VYT vy (py)] 9
Lol W Q, s, =g) /ATy
Q, =V R (¢" )P, + F(g")P)+(i0,,9" | ¢)F, (¢*)P, + F) (¢") ] Q)
Ll b > G.q'T <SS A ) il s el e sl
M"™ =i(a, | D), (p )T Qv (p )i, (p,) Y, T vy (Py)] ()

S b F(g) 5l s sl 4 S oS S ol b S s (8) Al JKS 1 D, Lo
CuoE b g7 ke 3 Aali 0l Qlle 1 SIS aga F gen 4dail ) 0 0 S s )IRls 1 F(g%)

a0 5 V] B (g7) = FR0) 5 FE(gP) = FH(0) sl )53 o3

FNG*) = (G, IN2) Y ViV, fi(xng®),  Ff(0)=0 ™)
F2L(O)/mq =F,(0)/m, = (G, /2) Zvr‘;VihfZ(xi) *)

e 5 (I=u,c,t) X Eml.z/M;/ Lyl

fo(x) ==(x/4(1-x)")[2+3x—6x" + x° +6x1n x] %)
fi(x)=(1/12(1-x)H[18x —29x> +10x° + x* — (8 —=32x +18x%)In x] 0O")
fi(x,¢>)=(10/9)—(2/3)Inx, +(2/3z,) — (2(2z, +1)/3z,)g(z;) (QRD)

(NVOY] 5z, =4¢" /4m”
104


https://system.khu.ac.ir/jsci/article-1-1416-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

O e (s b eSS a8l s )0 QCD (& Jialu o 93 44 ya cu 8

1/1_—Zarctan( IZ ), z<1

g(z)= (OY)
,/ [1(‘/_+“ )izl z>1
Vz-+z-1
ce.\.\SaJu.\.u\(\\)M\J@Md&)\ﬁ\ﬂ@b}&u\s‘)} Zi‘)\ﬁ.‘xu d)\}SLg\‘).a

fi(x,,q*)=(10/9)=(2/3)[In(g*/ My,) —ix] ")

48 H“SL;“ alha ‘b—)dq’q’L;&\,\:\) Al Lg\).g ‘QM‘FZR >> FzL E) FIL >> FIRAS (;.\.\S‘;a ahaMa
G aga 48 35500 JUSE) b 5 dsT 5 b —> dsF Awd Gl iy Gl Qe FEa Lag ye alea
b — 5q'q Ans Sl 50 23L Qe la S o jd il 4 Gl G0 FE s 5 [V 0] 280 Qlle

e FROsSGa pashignmagn s Ff >>F 5 FF>> FF 48 aiS e adaadlas o

b—q,9:q; Js) 4 AU Ll 0 8y Al g e KA
2 5l e 0313 el ) gy J5) A pe a8 50 (5 88 L) 5 43 T s e alld ) gl

q; 9k

\ / i) 5 43 Ja g e adild o gad Y IS
% g Jh Ay B 3 i Ky

o geaty (F) adaily Gildas b o g,0,3; 505 28 GV g, 02 4 oy 2 (S8 (0K Ak
il oe oy )
2
en gS - a - a
M e :4—7z2[qu (P T Qu, (p )1, (p, VT v (g )] - 0%
o3l Gy pra g QﬂdALc Caal ;5\%)5 Jl:\m FZL?G_A.& a< Bu‘ J\ J}mGA Uaddia (5) ;\LJ\J L Qﬂ«S
e
0, =1, PF ) =7, NG =5, ) (%)
ol (VF) 5K 0 S daals Ho YL adal ) s I8l b
2
en, gs — a ~ — a
M =F[uqk (p, TF"(g*)& u, (p ), (p, V7T Ve (pg )1 - 7
1 R laE 53 ) st OV siea 1 % Jlaie Yo adad ) o

VP


https://system.khu.ac.ir/jsci/article-1-1416-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

O e (s b eSS a8l s )0 QCD (& Jialu o 93 44 ya cu 8

7,#:;,#1_75+7,ﬂ1+75:6-ﬂ+0-ﬂ (W)
2 2
e B (VF) Sy Aiala 50 5 an€ e A | Yl ada 5 J gl Ales i Kol (sl 50
2

MP = % [, (p, )T*F"(q")8,u,(p,)E, (p, )&*T"v; (p;)] )
1 b 53 (i g o3l ) shaiedy
M7 = fz T!,Te, FHGIE, (b (4q,)] O
dayl

[6,(q.D))=1u, (p, )G u,(Py)] ,
16 (q.9)1 =@, (p, )"V, (p; )] . (Y

DB 5 b SO S/ 5T il glacilla (55 (s S sie 5 (V) (ol 5 kel (gladil pe dslaa L

;(ggsat:qUd\c_\uﬁ)m}a@ﬁ\ﬁ‘;&gjmq@f“Mdumuﬁ;

|M peng 2

[4g T Ty, B (g)FIG, (406" (q.9))

2
a a 1
=LA T, BT =y cos(6,-6,)) (")

S daulas |y b Sl S Calin sl il g e ) Saal (il g asaly ) sdaa ) ealiiul b al 5ia ¢ 55S)
A8 je 8 B b—q,q,4, SIS SR o & sl il ey Kaal e oM sacld ) saldind L

(S oK 1 ) o) L sl )
1

M ! ,
T J _[['f(x)] xy f, g, dxdy . (o

0

JENST ST

fi=Q=Ax?+a’ =y +b?)

()= +x"+y?")

g =>1-
l 2\/x2+a2\/y2+b2
ég()—\/—42(qkbqq)F(Q) (%)
Olasibe csb sa gl
a:%, p =2 , czsz (Y¥)
Mb Mb Mb

V. helicity state

AR


https://system.khu.ac.ir/jsci/article-1-1416-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

O e (s b eSS a8l s )0 QCD (& Jialu o 93 44 ya cu 8

:H)\J )Sbél.w Q)L\Q‘Lﬁ

y = 30,17 (Yo)

b=4q,qq j

L)l 3l glzad JI K o) jaas
1

Jrens J‘

0

[f(x)] 6xy.f,.8,.dxdy , (Y7)

Y S——

Lol T @l

5
I M, (YY)

° 819271

Lol ol B 058 dm, — 0 s 0

F'g>)=F"0)= [ D VoV fi(x)]

l_uCt

G,
= \/_ uq‘/ub‘fl(xu)-‘r Lbfi(x )+ tq rbfl(x )) (YA)

L sl R g T s se B ale Gainan 23l s sd sWaS )l S il i g SO SS

gT“T“ = <green IT“| red>< >

)= 33 TrTT") = (Y9)

l\.)loo
\Ol-b

@I»—~

= % < green

b — 4,9,q;(9,9,) 90 4e KU 8 (i 80y bl g e Kl

3 sl 0303 Uilal ) gy @ 93 A e G 8 )3 (88 (il 5 40 Do s e el )l

4

Wl oty b q,q,4,(q,q,) s W Gl g 2 A e 5 SR Ky Al
SIS

M= (S )[—qk (P T Quu, (p)IIE, (p, W TV, (p; )] - (**)

4 2

\ 7Y


https://system.khu.ac.ir/jsci/article-1-1416-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

O e (s b eSS a8l s )0 QCD (& Jialu o 93 44 ya cu 8

{ENTI RSN

0, =7IF"(¢*)P, + F*(¢")P,]+ q‘”’ [F(¢*)P, + F,'(¢*)P,] . (™)

O WSS g5 s liline bl 5 Sy lASE laysSE a8 F, 5 F ol il b
SUB) sl T5 a=(1,...8) 5 Py =(1£75)/2JHS sy Bdae & g=p, —p,

F(q)qme@umuyu(m)&ub Allead Jlaiady THTT?) =" /2 ada) ) caad 4S aiia
2l e sy O ) ey

0, =7,P,F (g =7, —LER@)=6,F @) (*Y)

2 13 58 a o 553k ) ) semd (5B 3l Adala 0yl Ly

M = )i, (p, TR, (), (2, W T, ()] (*7)

Gl WH Alea 53 1) Ciand ) S YL Allas 2))5 1) g > gl g, S ead adlial Cuand ol ) 5)

prSiee )l s &) e
W# = V#[LT,,,(P,,,)T“}’,,V% (p; Nlu, (p, )7”T“Vg,; (pgz)] - (%)

Yoadal ), 5y Jstie (ol 5 ama sty JAS ygeal con a1 S adayl ) U aiiSpa (oam () 558)

e Jilad S sann |

Py = (1_275) g (1"'275) — & 40",
1- 1+ ~
Yu=Vu ( 275) TV ( 275) =0,%0, - )

a0 IR la b anS e il |y o S Ciand iy YU Lol 5 ) J) slaales Lid (Kol o) 5

Gl sl & (YY)
W= 6"lu, (p, TG v, (py Nty (p, )G T v, (py)] - (")

e D (YY) 05 Sy 4l Lial adad ) 3 1) () G 5 S e danlaa | g§—4q.q, YEUR

1l sy ) am (43 G2 S AeadlA WS L (7F) adail
wh=6"T,, T, )18,(q,9,)16" (q,q,)] - (™)

(0 2 as
[6,(q,q,)1=1u, (p, )G, (P, )],

[6"(q,d)] = [ty (p,)8"u, (p, )] - (*A)

\PY


https://system.khu.ac.ir/jsci/article-1-1416-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

O e (s b eSS a8l s )0 QCD (& Jialu o 93 44 ya cu 8

(A:US o8 \J c_\cl\uj:\:i) A:\]GA Gy Gy g g g— q;q; LSHAL& Craud 43ala
W =4I, T2, 6,(q,a,)116"(d4)]
=G(T, Te, )A+v,)(1+v,)(A+v)[1-cos(6, 6] . (T9)
(7F) 08 Sy il 5 Aaaly iy lal Coand 4y (a5l oy ) g —q.q, MALE Crad 4ialy S Jla

rCadly a2 (YY) u:}i-u S5 Aiala 3 (YY) Akl 3l WH 508 Gla b s Rie Sl

AP :(4 2) lit, (p, )T, F (q*)8 u,(p,)]
X[, (p,) &“(T%, T4, ) 16,(q,a,)1 [6*(@a)1 T., v (p, 1. (F9)
Cails a2 (5 el (oS

M7 = (%VF,L(#) Toolaa) Lo i)
X[6,(q,)] [6%(q,9)16,(q,4,)] [6*(4,4,)] - ™
il a8

16, (q.0)=[&, (p, )5 u,(p,)] ,
[6“(q,9)1=u, (p,)6"uz (p; )] . (*Y)

) @ o) Cadl adsa O e s (F)) iy 4iela o of s 08 isla 5 (FY) e dslae i any
:(J&.’\Sa&.’l

2
2

@b qiq;

|M peng

Thy,) (ququqzq},)
X64 [1—-v,v,cos(8,—8,)—v,v,cos(8, —6)+v,v,vv, cos(d, —6,)cos(d,-6,)] (V)

U <SS 380 il s Sl ) Saal (il s aialy sladilse ) sdae ) oaliin) U a3 ()5S

Gl &y sla iy ey Saal ajd (b sl ) saldind U S danlas | a4 pe cy i

e e A e e BB b= q,q,7,(¢,q,) SJS
11
Fb_"!i‘{k?,‘(‘l,,q, ) T 72,' (g) [ ] (Tb)

xyz’

X j j j dxdydsz [FIL(qz)]z{ 128, + hf2 hfz 8> } (¥%)
000

b&u\)d\}ejdmﬁfhujﬁﬁﬂkyf&_})dﬂbYLI:\L.\\‘)‘)J
16

TT» TT" = Yo

Z Z‘ 99 81 )

\P¥


https://system.khu.ac.ir/jsci/article-1-1416-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

O e (s b eSS a8l s )0 QCD (& Jialu o 93 44 ya cu 8

Naibe hs g, ¢ f, Bl 53k patie (YA) Ak, b FE(g?) 0sSBasdm, — 0 2 50
f,=G=A2 4@ =2 +5) =[x+ +4fy> +d?)
_(f2)2 —(e’+x’+y?)
2\/)62 +c2\/y2 +d®
1 1
VP rat Vb

12 5 e iy 23 Gy ealnd e, d, ¢ b,a el Ol j04S

1P =1

9

*7)

dm .
a:4mi , b:4mk , C:4mp , d: m/ ’ e:4m0 . (?V)
M, M, M, M, M,
g gl

osee ylia b CKM Gwybe W jiel )l 2y5a 53 [VY] @l,d cleDal o5 8 o plaitin) ) saléind b
Usiee CKM onse 8,8 sl » /2 Jae JAI 5 6, =0.041¢6,, =0.0035¢6,, =0.221
G ) S asa (P F] s S 5 e allia b (Gildae o5l Casady (§aad cl 0 sad ) Jae ) (e
e Ree I 0 Oy seatan | as0A 5635
m, =470 GeV , m, =095 GeV , m,=0.007 GeV
m,=0.003 GeV, m =125 GeV, my, =80.403 GeV

Al e Al ke
G, =1.16639x10™  (1/(GeV)?)

53 53 8 sl (FF) 5 (Y0) oy hildan asd 5 Jsh Adise a8 5o 0 8y la il 5 (le s Kal
o oadioald Gl ¥ 5 ) Jsas 0 i 5y b — dsd,usit, cdc, eSS, udi, sds, ss3, ddd <) 3 3
VO] Ll glald s il s Sle s Kaal U8

e =3.044x107"

tot

ol a5 5 U Aie u s ) S slaceily) s e Sl S
[Pensuin — 5 304%107"°

tot
L3 pdiae il 28Ul Sle s Kaal JS 4t 5o
I =3.097x107"

tot

Ll il BT e slacill s ) (Sl G (6 )58 Hlaia «JBa ) g

AR &)


https://system.khu.ac.ir/jsci/article-1-1416-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

O e (s b eSS a8l s )0 QCD (& Jialu o 93 44 ya cu 8

r . - ) 17
BR, _ =-r=rs Lo ] 035)(10713 =3.341x107°
Bora I, L, 3.097x10

tot tot

b G il BABAR sxiailid ) ol (s ,fe il (Bildas (3Ll 5 Gl (a3 laia
BR _ _,<1.7x107
- T

B
0335 Jaedy (sl Gt (sl o815 ol Caanai A8 GLaST 5 (658 palia Om O sicee i iR
[VY] BUsir sl noad il Cuwd 5 Sl S sla bl s (568 i G o ¥ Jgaa
AL ] i 4y (Gt Cpl 0 a2l daulae (51 palie 4S A€ e adaa e Cund 4% K O ) pea dualia
) S
G oS

asalae g 5 Jsl Adine cuf 0 A5 G Sy clla 5 p SIS sl il ey Sl s i) o
Cu i 5 ¢ e o siliala (555 ok 3 QCD oSy JUala Js) 4 pe G 8 [VV] 5[V 7] L2 .ol s
V Jsan Gilae Cal ond dpulas Gaild sl lased Sl e3iind L QCD 8% JUale a0 5 ) 4di e
Saal 1p) <l b—>dsd 5 b—> 555 Wiy b SIS Gsode Glailly s Qlle il
o (GiEaT gl ) Gl b s b d s O g LA b sl il Sk
JS Jn (Sail i 5 il S € La hSHIS a5 b SIS iy 5 (SR 5 Ky o 4 e
Aipe cu B 3 Sa € b SIS iy 5o SR 5 & dlea aijs Ko jledy s laall
g sana b Mals Al 3 hS S by Sley Sl aniin 0 Gl JicSa S Gl s Ol a0
Gladae 5 Calise sl il il a5 ey Kaal ol Sail Cadlial i S 5 glald clla
Al s 4 s ) Sy 5 MALE Clla & sane IS ke ) Kl (g e S0 i addy s Cilida
Sl Pk %] 2

b SIS 3lls sl S Sl 3l 580 b s iduim boosd b Sy sl Sle) Kaal
o0 il (Sley Kl 5l S b > irsu o3 by il Sy Kaal cinaa Gl b udin S
5 b—>555(cC) psdddie cu i 3 s b—>dsd 5 b—> 555 I3 Adire cu i ) Gl b —> usic
b SoS A 5 b Sl sS it la 3l ey Saal it (e sl il s i o b — dsd (cC)

Jhe gl amigiie Saso U Sk i slagills o Wl cd glucSy ghals alla

e > e 0 i <Uisaaa Voo <Vicae s Voouar <Uiiuan 2Upsua <1ioia
g oelald alls JS le)y SKaal )y avtua U >0 oL > oL > 15

Al =T b SOV a5 S sS calia sla il g il o Ko

\F ¥


https://system.khu.ac.ir/jsci/article-1-1416-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

O e (s b eSS a8l s )0 QCD (& Jialu o 93 44 ya cu 8

Asdiga all sale 2b cedle ad o le ol S Cuad ol Jald b Ul a0 S Gjledy
) %Y 2gam 4S 2 gdaa alh b > idu e b 5 b —> udit e 345 53 GO A Gal Cn Yok
Orimad Gl b —> idu sdle 3y LEU s 3 56S %Y Sea b — udin sbe (SELI s s K Gl
Sl b o> sy e 3 (S5 G ) e b —> usiz edbe (Sl 5 Cas

Jsh At pe i U b S 1S 38 (5 By (sl il 5 ile ) Saal dpulae ) oy

ol V/Y Gl 5101 =6, s Akl D2 52 V/Y Gl )13 6, sl il o b SIS 4S el )
Py =0 i OsS Ja 0 o8l )l saola 53 5z psse il 53 )b SIS Gl S gl )

LGl pl b SIS 7 B 0l 2 W el ol (m B
b >_LL !
(+1/2) \/V \/5 0 H

1 1(0

b = T= 5l | Y-l
LY W\/E@ (-l
S g s (@=0)piSes UaA Xz Aska 3 1) p, p, PSS CSa bl
b el s ol po=p+py +l5_7 =0

P = p,(sing,,0,cos6,) ,

p; = p,(sin6,,0,cos6,) ,

p} = pj— (Sln 0; ,O,COS 0}) . (Y-;ﬂ\)

(e oy ) seay AL 5 Al slaad e Gl Ly

1 0
[6,(q,D)]=1+v, [(- sin(e—z") cos(e—z"))a-ﬂ (OJ or J] ,

) 6 - sin(—j)
[6%(q,9,)]=1+V, J1+V, [(=sin(=") cos(-2))8* 92 1. (Y-ally
2 2 cos(;j)

Logdi e il VY 5 V/Y Qﬁu\\.}bd‘)\éd\ﬁgﬂgb:ﬁabdu‘\ﬂy 0 =0,1,2,3 e sl 4
[(5-/, (qkb))(&ﬂ(qiqj ))]LL(I/Z) =

0-6.-6 0+60.-6
\/1+vi \/1+vj \/1+vk [sin(%)+sin(%

9]

[(5'ﬂ (q.b))(c* (qiqj ))]LL(—I/Z) =

AR A%


https://system.khu.ac.ir/jsci/article-1-1416-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

O e (s b eSS a8l s )0 QCD (& Jialu o 93 44 ya cu 8

6,-6,-6, 6.+6,-6,
NIESUN RN [cos(’T) cos(%)]_ (F-all)

Ll ol e s
[(G,(q.h)(G"(q,q; ))]iul) =1+v)d+v))(A+v,)

x[%(l—cos(é’, -0, —6’k))+%(1—cos(6,. +6,-6,))—cos(f, —6,)+cos(8,)]

(G, (@D)G* (q:g ;N 1sny = A+ V)A+v )T +V,) (8-
X [% (I+cos(6, -6, -6,)) + % (1+cos(f,+ 6, —6,))—cos(6, —6,) —cos(6,)]

Lgia b SOLS VY 5 VY Gl sclla (555 b oS (o8l Al sladdlse 03y 5) s ()
S s 8

(G, (@:D)E" (4:q,Npinare = A+ VA +V YA+ v,)[1—cos(8, —6,)] . (7-=)
clacilla dan 3l 0581 Sl b q,4, 7, s Gl (+4F) ol s3d s Glla ) YL Akl

(il aan) A abials Clla Cudia gaa b ai€ men pa b god sl Cosodn |y aila
~ ~ 1 .
[(O-,u (qkb))(aﬂ (q,-qj ))]ip[n—gve = 5 (1 — ViV cos(6’i - ek )) . (V_J\)
b SulsS calive slaills Sley Kaal (il s 4sals saddlie aoye ) oaldinl b axil sige o558

Sl IS e il s i Sl sl i Kaal b (O saclE Sl saliiad Uy aniS 4ilae

LGl

2 d’p, dp,dpk(
27)* 2m)’ 2x)’

dr =V>|M| 6 (p,—pi—p; = i) - (A-ally

R CE? = pt hmPe? iS5 5 (Sl ilas

:\/mjj+p;_+pi +2p, p, cos@ ,(0=6-6,) (3-<)

HUEI{R PN Y RN 1 ‘_“_'1\4\ ) il Hin Sl adayl ) 0 s ) Rsla b
1
ﬂ—‘ ‘72[ g_g Ta

V\/E 47[ kb 94,

3 3
Xdpzdpjdpk( z)t s
Q2r)’ 2x)’ 2x)’

“ Mg x— (1 Vv, cos(6, —6,))

(py,— pj_pk) . () -l

Caly a2 p_id,)ﬁwgd\)m,@mmwsym

| S |
=i fj;z 73,05, S [ JIFE@F (=vv, cos(6,-6,)

\FA


https://system.khu.ac.ir/jsci/article-1-1416-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

O e (s b eSS a8l s )0 QCD (& Jialu o 93 44 ya cu 8

d3p< d’ Pi

1

(27F) Q2r)’

(2m) O(E,+E,+E,—M,) () )=l

S o s Whakal) 0 E; g )86l

[o6CE +E, + \/quj +pl+pl+2p,p, cosd,—6,) —M,)d(cos(6, - 6,))

_M,-E-E () Y-l
PPy
Cinpd
M, _(E,+E))’—(m’+p}+p;
cos(6, - 6,) = e E T BN SO TP PO (17l
2p;p,
L2 sdca ol (V) -call) 8L 5 ey Kl
1 g2 21 2 2 (M,-E -E,)
l—*= - s Ta Ta d dQ F d MTb i kRS
[\5 A2 L g, ] Y2 Ip, p: J[ (@] pldp, o p
_ 2 _ 2 2 2
X(l—(Mb (Ei+Ek)) (mj+pi +pk)) ‘ (H“_;’d\)
2EE,

—1<cos@ <1 4SSl 3 s Yhakul ) o asa 5SS oa s lail cun 0 F 5 E, slacuaS 5 )18l b

o) el ¢l
()gp_g&, ()gpk_& () o-all)
’ 2 2
A4S miSoe g B
M, M, )
=x—, >, V7ol
pi > Pi=Y— ( )

S8 K il Pl Kaal (giluedlu (S 5 (VP Ay 2 ps o peRels

Lasdion il dsl Aie B b — q,q,q; SIS

M 1 1
I'= 3_(Tb SI I[f(x)] xy f, g dxdy . () v-call)
0 0

JREWEE SEE SPRNTTIRE FUNIVR
fi=Q-Vx+a® =y +b%)
()= +x"+y?)
2\/x2 +az\/y2 +b’

g =1-

2

E(x )—\/—4 (T Ty, ) B () A-all)

ol afisle csb sa slacld
\ 78


https://system.khu.ac.ir/jsci/article-1-1416-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

O e (s b eSS a8l s )0 QCD (& Jialu o 93 44 ya cu 8

M, M, M,

e i Bl D SIS K o Ky sla il s Sle ) Sal dnilae 1o gy

VY Gaed GO0 7—6, 4ash il 53 5 /Y Gad ol @) 4usl i) 43 g SIS aS g )
i oS dia 2 o8l )l sl 52 5z Jsme Akl 315 g SO Ol 4S agl )

Ll g q, gﬁ)\ﬁ@f@u&\ﬁt‘%‘i‘“\°ﬁu.‘)§ Py, =0

| 0
qrn(71/2)>_Wﬁl >

1 1 (1 \
|f1m<+1/z>>:Wﬁ ol (0-=)
Sa Oy adlse ey 8l X7 4nka 3 po p L p, GRCSOIS S a Il wiSice (b Cained
RUIR RPN PEQRLI ;,qm =p,+D, +13_; =08 gl Sl ou (@ =0) 8L

p,=p,(sind, 0,cos6,) ,

p,=p,(sind, 0,cos6,)) ,

p; =p;(sind;,0,cos6-) . (Y-
1l o iy )y e (YY) (3l 4sals sladil e cp) o L
0. o. 1 0
[6,(q;9,)]1=1+Vv;[(- Sin(?’) COS(?))(;',J (OJO{J] (Y-<)
A
~ue S 7 . 60 60 ~u B Sln(?)
[67(q,9,)]1=1+v,J1+v [(— Slﬂ(?) COS(?))O' COS(&) ]
2

5 Al slaail s o) [§4][6, 1= 6, + 66, + 675, + 5, Sud 5 4=0,123 s\
:LJJ}QGAJ..\\).}-\/Y E) \/Y L):‘:‘“H-‘ qdeUSL;\).}

[(6,(q;4, (G (q(’ﬂ’p Mizarn) =

0 -6 —6. 0 +6 —0.
X\JT+v, J1+v, 1+, (sin(=* 2p L) + sin(—~ 2” 2y,

[(6,(q,q, (G (C];Q; Mz =

9,+6,-6,
—) (F-<)

0 -6 -6,
XJ1+v, J1+v, 1+, (cos(%)—cos(

\Vo


https://system.khu.ac.ir/jsci/article-1-1416-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

O e (s b eSS a8l s )0 QCD (& Jialu o 93 44 ya cu 8

Gl al g SOIS (235 Aialy slaailne VY 5 VY Gl s S banisie 5 Sl @i
L
(G, (q;0,))( G (@, a N e = A+ v, )A+v YA +V ) [1-cos(8, —6,)] . (6-<)
Flse iy ) Gy smds g > gl g, SMALE Caand Akl ((Y7) LoVl ada ) IRl
W =", T, )&,(q,q,)16"(qq,)]
= &H(T!, T8, +v,) 1+, )1+~ cos(6, —6))] . (7-2)
(7)) S (Bl 5 el ny lual Chad 4y a5l oy 1) g — g g, S MALE Caad 2l 4S s

a3 asal A (7)) (R (25 kel 3 (FF) Akl 5 W4 Ita b o Ko 34

2
M P8 = (f?)z [ﬁqA (qu )Tq‘:bF‘lL(qZ)a'ﬂub(pb)]

x[iL, (p,) G“(T7, T4, ) 18,(q,q,0] [8*(@d )] T2y vy (p )] . (Y=

13 5 s (S
M = (%)2 Fq") @1, (T, Tf,)
x5, (q,0)] 6" (q,9)] 16,(q,9,)] 16" (q,4,)] . (A=)
‘ol a4
6, (qD)] =i, (P, )8, (p,)] .
[6“(q:9)1=1u, (p, )6 u; (p;)] . (-<)

oIl 5 (V-call) aulas 1) b SIS z g0 &l ) shaie ol 1 L aSiee dnlaa 1) (3-00) Sijle o )
slaadl se L sia (35 o 4y ) aaKee Ll o (Y-call) auiles | Pis Pis P SBSIS S oa

(il aad) A o3 S Al (F-call) anles (3L 5 4ials

(G, (@:D)G* (4,9 N opin-ave = A+ )A+V YA +V,)[1—cos(6, —6,)] . (V-9

Gl (B ()5 Akald m e 4s zliial b <SS 0 K sla il s (e ) Kaal a5l s 5 0 s
me Olsien (Vo-0) 5 (0-0) Tl sy Sl ealiiad U a5 oty | (A-) Aday) ) a ye 4S ol o5 1

135l oy | (A 53R il 5 4l
(G, (4:D)(G* (9,9 )5, (4,4, (@, q,)spirare =

I+ v)A+v ) A+v,)(A+v,)(A+v,)(A+v ) [1—cos(, —G,)][1—cos(@, —8,)] . (1)-=)

AR'A


https://system.khu.ac.ir/jsci/article-1-1416-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

O e (s b eSS a8l s )0 QCD (& Jialu o 93 44 ya cu 8

sad i K plai 50 alids (Sae Vs ) (S0 a8 YU e )3 ) e oaiiS w8 gia Y &l
a1 diseads (Ko Cilla P i€ man ad L o5l oy | Ay (San glacilla 4as 1l () 5S)
KUV RPRTY PRI POV DO VIR

(5. (4,0)(6"(4,4,))(8,,(4,4,))(E" (@,d, ), yi-ave =
64 [1-v,v;cos(6, —8,)—v,v,cos(8, =, )+v,v,v,v, cos(6, — 6, )cos(6, —8,)] . () Y-=)

e o oy e ) A Akl Gl e (A 08 (3l dala 3 YL adal 5 s IR sla
2

2
=7 ey @y, @, T

| M peng 2
Ax?

X64 [1-v,v;cos(8, —8,)—v,v,cos(6, —,)+vv,vy, cos(d, —6,)cos(8, —0,)] () T-=)

Ub SIS 080 slaill s ey Saal (il s Aty sdilse ) sdan ) saliiul U a5 e ) 55S)
0 il s cin e (il ja0 Kaal e jd (U eac B ) saliid Uy aniS dsulae |y a 50 A pe cy i
Ll ).j\),\L;SLJ\A

2 d3pi dapj d3pk d3p0 d3pp
Q) 2r) 2r) 27)* 27)°

dr =V?|M| Q)8 (p,=p; =P, P =P, —P,) (O F-<)

) s e(s 81 R (sla e Caun  Blea 38 e s Y adal ) (VVo) sl IRl b

il
1 gsz 2 a a a a 2 en, en, en,
I'=64 [$(47[2) (Tq/q,,,Tqéq}) )(ququ,vq_,‘ I U™+ 1™+ 1) (Vo-2)

1) 2 le 4S st b (slad sladl Sl [P 5 [P 5 [P Lagy)
L
[rens :”I”[F1 (@)I* (1-v,v,cos(8, —8,))
x(27)6(M,~E,—E,—E,—E,—-E,) 27)’8°(p,—p,—P;— P, — P, DP,)

dSPi d3pj d3pk d3po d3pp
)y @)Y @r’ @2n)’ @2n)’°

e = _J‘J‘“‘J‘[FIL(CIZ)]2 v,v, cos(6, —6,)
x(Qm5M, - E, ~E,~E;~E,~E,) Q1) 8P, = P, = P; = P = P, = P.)
y d’p, d’p; d’p, d’p, d’p,
@em’ @r) @en' @n)' Qo'
1 = [ [P @0 w09, cos(6, =6, cos(6,~6,)
x(2m)8(M, ~E, ~E,~E, ~E,~E,) Q1) (5, ~ ,~ B, ~ P, ~ b, ~ P,)
\VvY



https://system.khu.ac.ir/jsci/article-1-1416-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

O e (s b eSS a8l s )0 QCD (& Jialu o 93 44 ya cu 8

% d3pi dapj d3pk d3po d3pp .
@2n)’ @n)’ @)’ Qn)’ Qn)
AS iy siles ad ) () 0n) Al JRIS 3 Gy S Aslaa |y [ [P 00 L )
JJS aslsa RO gty \J )\A sliad Lﬁud“)i:u‘ u\)ﬁGA 6H\ad\d et;.:\ all U_\.u:}.g L
1 1 Mb 111

s1e OO ] dvdyde RN @OF 07 £ g, s
000

(72

peng _
177 =

1 1 M 111
" =— =" || dxdy dz [F"(¢*)F xy2' b f, >
716 I

I 1

7 16 7’

peng _
g =

111
(%)” J.J.J. dx dy dz [FIL(QZ)]Z XYZ7 hf, 8- (\V__.,)
000

dacl o

fi=(@—2+a> N+ )~ +c +\/y2 +d*)
g _ B @+ +y)

1 1

h= (A9
\/z2+a2 \/z2+b2
gl e Ly i Oy galp e,d, e, b,a sl o) s
dm. 4dm 4m 4m, 4m
a= : ) = k sy C= P ) d=_]’ e= ° . (\q"—‘)
Mh Mh Mb Mb Mb

() 0-) adayly gl s IRl b ol 5 oa cilodd (adiia 10 5 [0 e prens Ol sliad yaales aS o ¢S]
sl Gty S el 4 1) b — q,q,G,(4)q)) o5 Ao B O s a5 Pl Kaal

1
1677

b—>4;49,q,;(4,9,

1 2 16
| =3x64 [= (-2 PP

N2 (47r2
111 xyzj xyz7 xyz7

<] [ [ ddyaz [FIL("Z)]Z{ Sy ot fy = h fg, } (o)
000

b SNS 5 b SU)eS s L (BR) quilii Cd g (DR) (#2419 Al Shal ) Joa
(BRx10™") s (DRx107"7GeV) «J s 4siya qu i 3 ¢Sy s b5 o) 0

M,
(4)

Process DR BR Process DR BR
b — cdc 7/XY V/AYY b —cde v/ 0% Y/ovY
b —csc IANAN YE/F b — Csc VY O/AY ¥/ ¥
b — sds AL Y/FAY b — 5ds 4/f .0 Y/VEY
b —dsd VAT/TA OY/AY b — dsd VAY/29 0F/h0
b — udu V/+ YO VARA b — udu (VARRS Yo
b — usu \RVA%44 /AT b = isu 14707 B/YTA
b — ddd ANAT AAREN b — ddd AR Y/#1e
b — sss YAB/BY o¥/2) b =555 VAY/+Y Y /YA
\vy



https://system.khu.ac.ir/jsci/article-1-1416-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

O e (s b eSS a8l s )0 QCD (& Jialu o 93 44 ya cu 8

Gl 3 iy s Sy sl b SIS SRSy (DR) (le) a1 .Y Jgaa
.(DRx107°GeV) ass4sizn

Process DR Process DR
b — csc(dd ) Vorey b — cde(dd) Yo
b — csc(uu) AANF b — cdc(uu) UMY
b — csc(cc) AVAYY b — cdc(cc) vo/.q
b — csc(ss) YAV/4 b — cdc(ss) YY/¥7
b — sds(dd) VYA b— dsd (dd) YEY /0y
b — sds (uir) - b — dsd (uir) Yy4/A7
b — sds(cc) Yoy § b — dsd (c¢) avF/ex
b — sds(s3) vape b — dsd (s3) ra4/F1
b — udii(dd) Y/YYA b — usit (dd) YA/A
b — udu (un) Yo b — usu(uir) Yv/eo
b — udu(cc) YA/A] b — usu(cc) YONF
b — udu(ss) ANRY b — usu(ss) 4.5y
b— ddd (dd) - b— sss(dd) Yo%/
b — ddd (uir) e b — ss5(uit) YF /A
b — ddd (cc) VNS b — s55(cT) qaA/vs
b — ddd (s3) FY/YE b — s55(55) FYV/EY

. B 0838 s AL 2 a0 ol Gl g b Syl S s b g (598 Gl Cuad Y Jgan

s B a3 sla il 685 i G [ (120 qand i
b <)) b <SS A B o sa il
b—udu | B - (z*, p*), (7, p7) AAAxy T <Y/Farx) T
b—udu | B" > (x° n P’ w),(x", p") Frx) e <V/AAYXY T
u =Y — %= F/01x) I
b — usu B = (7%, p" ). (K, K") /
b —us 0 a/aFx YT a/Fvx v
b_)usu BO —>(7Z'0,7],,00,0)),(K0,K ) / <o/
b—cdc | B - (D*,D*"),(D",D") aaox ) o <o)
'R - -y
b—cTde | B = (x..J/v).(x°.n.p°% ) | VT | e
— 1= - —— —
b —csc BO—>(D+,D*+),(DS ,D.") yWiavx YT |
b — Csc B* _>(50 Exo) (D+ D*+) WA YT <(?/yi\~/v)><\."~
b—sss | B 5 (K°,K°),(77,0) N <PV XY AT
b—35ss | B" > (K", K"),(n.¢) apex) <vjaATx) T
\V¥


https://system.khu.ac.ir/jsci/article-1-1416-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

O e (s b eSS a8l s )0 QCD (& Jialu o 93 44 ya cu 8

10.

11.

12.

13.

@L’u

.

A. J. Buras, "Weak Hamiltonian, CP Violation and Rare Decays", arxive: hep-ph/
9806471V1 (1998)
A. Vainshtein, "How Penguin started to fly", Int. J. Mod.Phys. A14, 4705 (1999).
R. Fleischer, "Exploring CP Violation and Penguin Effects through Bg — D'D™" and
B! — D! D; ", Eur.Phys.J.C51, 849 (2007).
T. N. Pham, "Charming penguin in nonleptonic B decays", AIP Conf.Proc. 602, 206
(2001).
R. Fleischer, S. Recksiegel, "b — d Penguins: CP Violation, General Lower Bounds
on the Branching Ratios and Standard Model Tests", Contribution to the proceedings of
EPS-HEP2005 , arxive:hep-ph/0511325 (2005).
R. Fleischer, S. Recksiegel, "General Lower Bounds for b — d Penguin Processes",
Phys. Rev. D71, 051501 (2005).
R. Fleischer, "Flavour Physics and CP Violation", lectures at the 2005 European School
of High-Energy Physics, Kitzbuehel, Austria, 21 August - 3 September 2005, arxive:
hep-ph/0608010 (2006).
Z. Xiao, C. S. Li, K. T. Chao, "Gluon penguin enhancements to inclusive charmless
decays of b quark in the 2HDM with flavor changing couplings", Phys.Lett. B473, 148
(2000).
M. Beneke, J. Rohrer, D. Yang, "Enhanced electroweak penguin amplitude in
B = VV decays", Phys.Rev.Lett. 96, 141801 (2006).
S. A. Abel, W. N. Cottingham, I. B. Wittingham, "Gluon and gluino penguins and the
charmless decays of the b quark”, Phys.Rev. D58, 073006 (1998).
Z. Xiao, W. Li, L. Guo, G. Lu, "Charmless decays B — PP, PV , and effects of new
strong and electroweak penguins in Topcolor-assisted Technicolor model", Eur. Phys. J.
C18, 681 (2001).
A. J. Buras, P. Gambino, U. Haisch, "Electroweak Penguin Contributions to Non-
Leptonic AF' =1 Decays at NNLO", Nucl.Phys. B570, 117 (2000).
"Particle Data Group", J Phys, G 33, 1 (2008).

\vé


https://system.khu.ac.ir/jsci/article-1-1416-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

O e (s b eSS a8l s )0 QCD (& Jialu o 93 44 ya cu 8

14.

15.

16.

17.
18.

A. Ali, C. Greub, "An analysis of two-body non-leptonic B decays involving light
mesons in the standard model", Phys.Rev. D57, 2996 (1998).

W. N. Cottingham, H. Mehrban, 1. B. Wittingham, "Hadronic B decays: Supersymmetric
enhancement and a simple spectator model", Phys.Rev. D60,114029 (1999).

G. Buchalla, T. K. Komatsubara, F. Muheim, L. Silvestrini, "B, D and K Decays", Eur.
Phys. J C57, 309 (2008).

M. Artuso, E. Barberio, S. Stone, "B Meson Decays", PMC Phys. A, 33 (2009).

M. A. Bigdeli, G. H. Mahdavinia, S. Jafari, H. Hazarkhani, "Wet 2,4,6-trichloro [1,3,5]
triazine (TCT) an efficient catalyst for synthesis of a,0'-bis(substituted-benzylidene)

cycloalkanones under solvent-free conditions", Catal. Commun. 8 (2007) 2229-2231.

\V¢§


https://system.khu.ac.ir/jsci/article-1-1416-en.html
http://www.tcpdf.org

