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ug 2((55/5)SW+ (5SW) Sﬁ)M\Z/V+

1 —U £ ZSﬁSWM 5m
32 L (51\/15v . (2 (6Ze) + 5224 gl) M%V)

+ spswm, My (UIS6Z1% + Up5 6755, )

" d,
- (( 2 )CKMgl g3 + 2C5SWM‘2N <2C/3MW 2,1 lls§,31 — \meng US§32> 5CKMg1 g3>

o— 83T
2C72 (ugll XCZ’ dgs ) B 1\4"5;\/'52 1 2mu ]SWS[_; ch zMWUS3 15CKM*1 g3 +
CKMg1 g3 <( 3 >u53,1 + M Sws g Ver o Miy <u1b13521&33 + u25’135Z.2 s3>)

N

)

wn
N

2 ((555) Sw + (5SW> 5[5) M%N ol

3 = Vo | 2spswMyom 8 —m,
g L (5M€N - (2 (86Ze) + 8224 gl) M%N)

+ spswittuy, Miy (V1,25ZﬁéR + V2,25Z§,EQR>

d, *
2cMiy Ul (SW (5Z1g33u + 522 Bl 1) - (2 (8sw) — sw (2 (6Ze) + 5Zgng1>> us;gl) —V2(1)Uf, +

o — -
, Lg% Y ,Lq7x d
Cﬁst\ZN <2C/3MW (5Z¥c2 Uiq+ 522 2 u2 1) 531 ‘[md 3 ( Z)1(c2 Uy, + ‘Szg,cz u2,.2> uséé,gz)
cﬁmd SWMW <5Z1 S3U + 5Z2 S3ll > +
1 = 2 2 _
p cp (swoM, +2 (sw) My ) + ;
2cﬁsW5mg§M%V — > mdg3 usSg,SZ

w (2(8cp) = cg (2(5Ze) + 674 ) ) M3y

[FFS] Gluino — Quark — Squark

oo * —u,R L Tlgn* o3 oo * o3
eZ; (us3g,2 ( (‘Szgs) + 5Zg2 g2 +6Z; ) + U g 5Z1%s3 + U g 5Z28s3>
(g T 53> igs g2g3Tc2c3
7 hgly g3 \/E
—u,L

—eg (U (2(6Z5.) + 6Zgi0 + 75 ) + UYT 8723, + W35 62,5, ) |

* dgo* * *
€ <us§,zz (2 (6Z5,) + 8Zggo + 5ZL) + u1g22 5Z1833 + u2g22 6Z, 53)

. 1
£ 5 g lgs5g2/g3Tg2, 3
C <g, dgz,d53) — TCC :
_eg ( 82

U (2(674) + 07y

gz g2t 5ZR) + ulglz 5Z1gs33 + u2g12 6Z, s3>



* i 1 i 1 ] L L
eS8, | (U5 87Z3%, + W5 0755 + ULE, (2 (624,) + 025 + 673 )
, c3,¢

< (g, U2, tlgs ) VG

e (u{‘g; 5745 + Uy 267y + UL, (2 (62g,) + 628 + 5zgf2{<g2))

« dgp L AL i
e —e; <u gz(szlgs3 n uzglz(szz U (2 (6Zg,) + 6275 + 5221 gz))
U co,C

V2

¢ (& B3) =

82,82

e <u182252 L+ US2 5700, + U, (2 (625.) + 625 + 623 ))

[FFS] Lepton — Neutralino — Slepton

. 0
0 — o\ _ 1edge3 3 B —vL 5 )))
C (i 7is) = NS ((1)sw + Zmacly (2 (6sw) = sw (2(6Ze) + Zga0 +6711) ) ) | —

1
0 0
(SWzL] = cWZl,Z) 5Z)1{,ﬁlf -+ (Swzzll = CWZQ,Z) 5Z§r'llf T

1 =c% 0
(sWZ3,1 = szg,,z) 5233(,1111{ = (st4,1 = sz4,2) 5Z4 nIf

+ SwZnl 1 ( (5ng ot 5231) +2 (3 (6Ze) + sw (5sw))>

—chy (( 2 )epswMiy + (1 )sz;1,3) —
e, 2 % 2
~s3> _ 165g2,g3 usg,z (ZSW (5SW) +cw (2 (52 ) + 5ZgZ g2>> +
272632 M3ysy b (U387, + W5 67

5 MiysiyZa 1

(5)ck + (3)3M{UE

C[J’MW (SWan 14+ cwZm 2) (5Zig§3ueg2* + 6Z;gz3uegz*) .

5 = CﬁSWM‘zN + CW( 4 )ufgf;

CW e Zn1 3 (52?23”%5* + 5Z§g§3U§%§*>
MeyySWZn1 3 (2 (5cg) —cg (2 (6Ze) + 6Zgy, gz)) M3, +
2 (5SW) megZan,g, —
cp megstZnLg;éM‘zN + 2711 3,5111Eg2 —|— My
Sw
Moy, (Z1,96Z508 + 2258753 + Za 367K 5 + Z4,26Z51 )

4 =



—e,L
Znia (2 (6sw) sw + (2 (0Ze) + 5Z;2,g2) CxZN) St — Zn1 2 (2 (6sw) — sw (2 (6Ze) + 5Zg2 g2)> ¢y +
o= (swZ11 + cwZi2) 0ZL5 + (swZai + cwZog) 6Z5,5 +
’ / 1,nl ’ , 2nl

, 6 R
sWZ3,1 5Z3’r'11 + (st4,1 -+ CwZ4/2) 5Z4,r;1

Con ¥ L
2cpMwswll s, <5Zi(n1 Zia+ 5Zz aZy + 5Z3 aZin + 5Z4 wiZi 1>
*
Cw ey us§21 <5Z1 n1Zis+ 5Z2 awZss+ 523 awZss+ 5Z4 aZi 3)
cpmegswMyy (SZ52US" + SZ355 U557 ) +

i - , [ sw(205c8) —cp (2(67e) + 5750 ) ) M +

2c,35W5meg2MW Wit Uégzl*
g g (swoMs; +2 (ssw) M3y =)o
. 1
C (ve1, VT):%((HCZ“ZZ* (2 (sw (8sw) + (5Z¢) &) + 6y (8711 + 62345, )))
= Vel Xn2/ Vg3 2 ﬁc%v S‘ZN W T SW4n2,1 WA w w 11 glgl —
0

SZXL (swZF - — ewZE ) + 6Z5 L (swZt 1 — ewZi,) +
1 = s 1n§ (swZiq —cwZiy) %bni (swZs1 —cwZsp) — cwZiy, (sw (521 1+ 5Zg1 gl) + 2 (sw (6Ze) — 5sw))
5Z§,n2 (swZ31 — ewZ3 o) + 6Zy 5 (swZiy — cwZi,)

ieégl,g3
Zﬁc‘%vc% M3,s3,

~0 83,7\ __
2C64 (egl,xnz,eg3 ) =

Moy 5w Zi (z (8cp) — cp (2 (6Ze) + 6Z;Rg1)) GMEUE, — (4)cpch —
- (2018285 + 2016785 + 75,6783 + 23187375 ) G +

e
CﬁMWSWUsng
Zop 1 ( (0sw) sw + ( (6Ze) +6Zg, gl) )
2 (5SW) mggl Zn2,3 —
—Cw meglsWan,grSM‘ZN + 270, 35m + M\Z/V ug}l +
sw
= Mg (Z1,26Z575 + 2228755 + Za 36755 + 7426755 )

6Z1%5 (Cwittey ZnasUY + 205 Mwsw Zuoa Uy} ) +

& & swMiy
5735, (cwmggl Zuo,sUs% + 205 Msw Zoo,1 u;z)
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Mty (Gl (SZRUTE + 675U ) + (2 (8sw) sw + (2 (6Ze) + 821, ) &) UK ) Zia +
i - sw (5Zi%§3uegl + 6738 uggi) .

2 2 :
cw | (1)egswMyy —cw | (2)Z5p5 — | BMwZia
" (2 (5SW) — Sw (2 (5Ze) + 5Z;1Lg1>) usgfl ’ ’

CptiteyswMly (6ZUS + 67555 ) +
2] = cg (swoMZ + 2 (6sw) M%) +
ZCﬁsW(Sm;g]M%V— /3( W ) W) )
Sw (2 (5cg) — cg (2 (6Ze) + 6225 g1>> M3,

—cwiey US, <5Z1 w2 Zis+ 875 n2Z2 3+ 87X 5755+ 57557 3) +
U= (87575 (swZiy +cwZis) + 675, Iiz (swZ31+cwZ3,) +

&1
PL,L cpMwlgs
5Z3 n2 (SWZ3 1+ CWZ3 2) + 5Z4 s (Swz4 1+ sz4 2)

[FFS] Neutralino — Quark - Squark

v ((2)swspMly —3(1)ewZina) +
. uﬁgz* (2SW dsw +C2 <2 57, +5Z >> n
g <Xgllﬁg2, ﬁ%> - e ! 283’2 Ugo* (ﬁ 3 ) uvj* (u3 % B MWSWSﬁanl
261 & 6\/§C\3,\/M€VS%VS% Cw <U1/g2 521,853 U 8 5Z2g33)
Tgp*
- —(5)cly — (8)MiysgU3, |
Mwsg (swZn1,1 + 3cwZn1,2) <6Zlilg33u'11gl2* n 6Z§g33ufgf*> n -
5 = SﬁSWM\Z/\] fign 8 8312, —3cw( 4 )U:?izz

3ewmy, Z g 4ml4 (5Z?g§3u1,2 + 5Z;gs33uug2*)

—tugswssZana ((2(6Ze) +6Zg5 ) My — My ) +
2 (6sw) MugyZna —
27 46m5 + . | t2 (858) MuyswZn1a | Miy
Mgy (214875 + Zo 487505 + 24875 % + Za 675 "



_—
Pl (2 (Osw) sw + (2 (0Ze) + 5222%2) ¢

0 -0
3 = (sWZm e 3CWZ1,2) 5Zi(’rflllz = (Swzz,l =F 3CWZZ,2) 52%(,1111{ =F

Sw

‘ZN) S — Zn1,2 (6 (8sw) — sw (6 (8Ze) + 36Zg), gZ)) e+

,,U,R
cy + 3Z326Z% 11 G

~0 0
Swz3,1 5Z§,r,1§ Sl (Swz4,1 ol 3CWZ4,2) 5ZZ,I'11§

MwswsgUss (8ZXNZ11 + 025751 + 67K 75, + 62505751 ) —

2 = 8
Bewtu, Ugh (‘52{{1]{21,4 + 5Z2,r§1 Zya+ 523,51 Z3a+ 5Z4,r{1 Z4,4>
Mg sws My (52%533”%12* + 52,5158 ) +
1 = SWSﬁ ((2 (5Z ) + 5Zg2 g2> MW - 5M\2N> - ﬁgz*

2 ((8sp) sw + (8sw) sp) Miy

déz*
- = iedgn 3

C (%1 i 453 = 2 2

2\ 78T T8 6ﬁc%,c%M‘3Ns€\,

Myg, + 25Wsﬁ5m s My Ugy

—Cy <( 2 )cpswMiy +3(1 )CWZ;1,3) -
Ugs), (7—5W (6sw) +C%\7< (6Ze )+5Zg2gz>> +
ch (" o7i% + s o242 )

C%M sWan 1

5 = CﬁSWM%V s ) "
3ewmgg,Zni 3 <‘Szl,g53u1g2 + 522 s3u2g2 >

mdgstan (2 (5C/3) — C[; (2 (52 ) + 5Zg2 gZ)) M\ZN +

2 (5SW) mdean,g —

(0% mngSWZn1,35M\2N = Zan 35mdg
Sw
Mg, (Zl 3521 nl 2 2 3522 nl b i Ze 3523 nl b i Za 30Z) nl)
~3Zm2 (2(85w) — sw (2(6Ze) +6Zg52) ) 6y — Zma1 (2 (85w) sw + (2 (6Ze) + 70 ) ) by +
3 = swZi1 — 3cwZia) 6ZXR 4 (swZa1 — BcwZaa) 8ZXR +
Sw 3Z3,25Z§nlfci°’/v Cug wZ12) 8215 + (swZ2n wZ222) 8251 G

-0
Swz3,1 5Z§,ﬁ11{ + (Swz4/1 = 3CwZ4/2)

CﬁMW (SWan,l — 3ewZn1 2) <5Zlg33u1g12* + 522 S3U2gf*> +

OR
5Z4 nl

—(5)ck + (3)AM Uz

—3CW(4)

ng*

U53,2
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Ao

ZCﬁMWSWUSBgZZ (5Z¥n]fz ,1 + 5Z2 nl Z2 1 + 523 nl Z3 1 + 5Z4 n]fZ4 1) +
€3 L P ’ ’

3cwmd 2u5g2 <5Z¥n1 Z1,3 + 522,111 22’3 + 5Z3,n1 Z3’3 + 5Z4,nl Z4/3)

CpMag,swMiy <5Z1 s3u1g12* + 5Zz sl gz*) +

1= b Sw (2 (5cg) —cp (2(52 )+5Zg2g2>) My +

A
2c,35W5mg§MW — X ) Mg, Usézl
cs (stSMW + 2 (8sw) MW)
3
ied 1,03
C (g1, Xop 1357 = — 58
2 1817 Xn27 g3 6/2C3, M3y s;s3
1
_( 4 )C%Vusiill +
52114:‘;;3 <3CWmug1 Zn2,4uigf — 4MWsWsﬁZn2,1 Uf,gzl) ol Swsﬁcz MZ
g ; : wMiy —
5=\ 675 (3cwmu Zogally® —41\/1Wsws,32nz 1u§’g;)
(2 (6Ze) Zug1 + 21,1625 o +2215Zzn2 +ZBl5Z3nz +Z41524n2) e + 3 2 2l
Miyswspls,

Zn1 ( (6sw) sw + 5Zg1 glCW)

Mg swspZnoa (36My — 3 (2(8Z0) + 875, ) My ) +
4 = 6Zm4 (mugl ((6sp) sw + (5sw) sﬁ) - SWSﬁ(Smug) - 2
W
Bitugswsp (2146755 + Zo 48755 + Za4875 5 + 2446755 )
il i 1 il 7] %

Miysisg (CW (52185311 1+ 5Z2g;3u2,g11> + ( (8sw) sw + (2 (8Ze) + 5Zg1 gl) ) us3gll) Znog +

3 = sw (SZy5ULE + 62,555 ) —
ciy | (1)swspMiy + 3cw ( e 21)ML | MivspZina +(2)Z5pu

(2 (6sw) — sw (2(8Z¢) + 62341, ) ) UE,

2 ((58/5) Sw + (5SW) Sfj) M\%\/ I

o1 o3 o) g3
+ sgswity,, M3y U, % 675 + U5 67,5,
swsp (M3, — (2(6Ze) + 62l ) M) ’ < : )

_ 7771 2 Ug
2 =U 3.2 ZSﬁsWMWZSmgl — My,



BewMug ULgh (5Z¥nlizl o+ OZE T3, 4 678 73, + 67, 5 7) 4) +
01,
1= 5251;2 (swZii+3ewZi,) + 522,32 (swZ31 +3cwZs,) +

0 L 0 L * % Mwsﬁuf?;g,ll
675 ;5 (swZ31 +3ewZ3,) + 675 [y (swZiq1 +3ewZis)

ied 1,03
C (dg1, Moo, d31) = LR
gl XnZ g3 6\/§C‘3NC%5M‘3NS‘2N

31mgy, swZn23 (2 (6cp) —cp <2 (6Zc) + 5Zg1 gl)) WMWUSB | — (4)epcly —
5= (21187538 + Zo8Z53% + 75,6788 + 7467573 ) by +

q
iR\ o cEMiyswU,
Zno (2 (8sw) sw + (2(8Ze) + 623, ) chy)
5778 Bewmy . Z U‘igl—i—Zc MwswZ Llaig1 +
1,83 W dg1 n2,341 1 BYIWOW £n2,1Mq o s M2 N
57% (3 Zoa s U + 20 Migsw Zng U5 e
o 2,63 | SCWMq, Zn23Uy 7 + 2cpMwsw 21Uy 5
Zuos (6sW5mg§M%N ~ 3y, (swéM\ZN + 2 (85w) M%V)) »
3 235708 + 7036708 4 756788 1 7,570 a2, | 3
mdg15W( 13049 p - £2,3045 5y T £330453 55 T L4302 5 | My
d, d, *
cﬁMWsW <cw <(SZ1 S3U +5Z2 S3U ) + (2 (6sw) sw + (2 (6Ze) + 6Zg1Lg1> 2 ) u338,11> a1 —
3 = sw <<Szlg33u~ Jmszmu~
cw | (1)cpswMiy +cw | 3(2) n3— 3 ) i C%ng}vzzz,z
(2 (8sw) — sw (2 (6Ze) + 5224 gl)) uss,
A Ay ol
CﬁmdglsWM%V (5Z15,;533ul,g21 + 522%533u2,g2]> +
2 = cp (swoM3y +2 (8sw) M) + i

dg 3 12
2cgswom 5 My —
& - (2 (8cg) — cg (2(52 )+ 6z gl)) M2,
I
Bewitiay Ugs) (521(521 3+ 8255255+ 825,573 5 + 825,575 3) +
<0
L= [ 62} (swZiy —3ewZi,) + 522,52 (swZ31 —3cwZ3,) +

dg1
C[gMWu §1
0 * 7O, * S
5Z§,ﬁli (swZ31 —3cwZ3,) +8Z5 5 (swZiq — 3ewZiy)
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[FFS] 2 Charginos — Higgs

1

o ot 0\ _ 1€
§anRan) =5 e a
75(711—' 7)2711-'
Va1 (((5ZhH) Casw + (2 (0sw) — (2 (8Ze) + 6Znn) sw) 5a) Ucz2 — swSa <U1,25ZC2,1 + U226Z5 5 )) +
—y L — L
2 = Vaa ((ca (2 (85w) = (2(5Z0) +8Zm) sw) — (6Znm) swsa) Uat — casw (Un18Z5 1 + Ua16Z55°) ) +
Sw <(S¢xuc2,2vl,l — cal,1V12) 5Z§:C'1R + (salw2,2V21 — callen,1V2,2) 5Z§,;iR>
* * X Ry« X Ry«
—Ug» (((5ZhH) casw + (2 (8sw) — (2(8Ze) + 6Zpn) sw) Sa) Vo1 — SwSa (522(2,1 Vil +6Z%) V2,1>> +
* * =X Ry« =X Ry«
1 = U, ((ch (2 (6sw) — (2(0Ze) + 6Zn) sw) — (6Znn) Swsa) Vo — Casw <5Z§2,1 Vio+ 5252,2 V2,2>> +
X L * * * * X L * * * *
Sw <5Z¥,c1 (Socul,zvcz,l —cally ch,z) + 5Z§,C1 (Socuz,zvcz,l —cally Vc2,2)>

1
o~ ot 10 _ e
252 (XCl'XCZ'H ) o 2\/555\, T

—% L =% L
~Var1 ((ca (2 (85w) = (2(6Z) + 5Zrim) sw) + (6Zwwa) swsa) Uz — Casw (Un 28751 +Up26Z855 ) ) +
=% L =% L
4 — VC1,2 (((5ZhH) CaSW — (2 (5SW) — (2 (5Ze) = 5ZHH) Sw) S(x) UC2,1 + SwS« <U1,15Z§2,1 = UQ,15Z§2,2 )) -+
Sw <(Cocuc2,2V1,l +5qUc2,1V1,2) 5Z§;’1R + (call22V21 + 5aU2,1V2,2) 5Z§;1R>

o * AL AR =X Ry«
—Ug1 ((ca (2 (85w) = (2(8Ze) + 6Zem) sw) + (6Znw) swae) Vi1 — Casw (8201 Via + 62825 V31 ) ) +
* *h'i/R * 7~77R * *
L= Ui, (SWScx <5Z§2,1 Via 408235 Vz,z) + ((6Znn) casw — (2 (0sw) — (2 (6Ze) + 0Znn) Sw) S«) ch,z) +
x L * * * * X L * * * *
Sw (5ch1 (calli 2V +8ali1 V) + 675 4 (call3 sV 1 +8all3 4 Vc2,2)>

o ot a0y _ €
2C53<Xc1’ XCZ’A > - 2\/55%\]



=% L =% L
—Vea,1 (((5ZAG) CpSw + (2 (5SW) = (2 (5Ze) = 5ZAA) Sw) S[;) LIC2,2 — SWSg (U1,25Z§2,1 + Uz,zézlez )) =
—Xx_,L X~ ,L
2y — Vc1,2 ((Cﬁ (2 (5SW) = (2 (529) + 5ZAA) Sw) = (5ZAG) Swsﬁ) UCz,l — CBSW (U1,15Z§2/1 + UZ,l(SZé’Z )) +
Sw ((5/3 Ue2Vig +cple1Vip) 5Z{(;1R + (sgUc22V21 + cglca1V22) 5Z§;1R)

* * =X R % =X R«
Uza (((5ZAG) cpsw + (2 (0sw) — (2 (6Ze) + 6Zan) sw) sp) Vo1 — swsp (5252,1 Vii+ 5Z§2,2 V2,1)) +

* * =X Ry« A A
L= U, ((ep (2(8sw) = (2(8Ze) +6Zan) sw) — (6Zac) swsp) Vira — casw (627 Via + 670 Via) ) —
X~ * * * * X L * * * *
Sw <5Z¥,C'1L (spUn 2V + Ui 1 V) + 675 47 (spUs Vg + Cﬁu2,1Vc2,2))

1
e

2v/2s%, )

C (s 2.7 -

=% L =% L
Vcl,l <(Cﬁ (2 (5SW) — (2 (5Ze) + 5ZGG) Sw) + (5ZAG) Swsﬁ) ucz,z — CBSW <U1,25Z§2/1 + u2,25Z§2,2 )) +
=% L =% L
Y — Vc1,2 (((‘SZAG) C[jSW — (2 (5SW) — (2 (5Ze) —+ 5ZGG) Sw) 5/3) Ucz,l ol Sws[g, (U1,1§Z§2,1 + UZ,15Z§2,2 )) —
Sw <(Cﬁuc2,2vl,l —s5gUe,1V1) 5Zf_ciR + (cgUe,2 V2,1 — sgUe,1V2,2) 5Z§;1R)

* * =X Ry« =X Ry«
~Uz12 ((c8 (2 (85w) — (2.(6Ze) + 6Zcc) sw) + (6Zac) swsp) Via1 — cpsw (8251 Vin + 875 V) ) +
* * =X Ry % T AR
1= Ui, ((2 (8sw) sp — sw ((8Zac) cp + (2(8Ze) + 6Zcc) 5p)) Veo p — swsp <5Z§2,1 Via+6Z%) Vz,z)) +
X, * * * * X L * * * *
Sw (5Zf,c1L (epUipV —spUinVarn) + 8754 (esUz Vi — splzy c2,2))

[FFS] 2 Leptons — Higgs

_ ied 1,02
C (egl/ egZ/ h0> - 74 2]\g43’g 2 _—
183 Cﬁ WSW

s (2 (6¢5) swMy — cp (2((6Ze) sw — 8sw) My — swoMy ) ) +

—eL
CRSW ((5ZhH) Co — Sa <5Zhh + 5Z§2,g2 + 5Z§’1R,gl)> Mz,

_ 2 €g
o — 2(:/55065\/\;MW(Smg1 — Mey,

s (2 (6¢5) swMy — cp (2((6Z) sw — 8sw) My — swoMy ) ) +
—¢R
CRSW ((5ZhH) Co — Sa <5Zhh + 5Z§2,g2 + 5Z§’1L,gl)> Mz,

_ 2 €g
1 = 2(:/55065\/\;MW(Smg1 — Mey,
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52[3 (SW (5Ze) — 5SW) M\ZN —
( (5cg) M2, + cﬁéM‘zN) Mey, + Sapsw M, 5mh

Sw
€5g1,g2 C/;MW <C[3 (6ZaG) — S <5ZAA + 5Zg2 g2 + (SZgl gl>>

C (g1 22, A") = ooy
186 4CﬁMWSW S8 (SW (5Ze) o 5SW) M\z/\] .

- ( 6 (2 (6cp) M}y + cpoMiy ) +

Moy, — smsWszNMzﬁ
SW
cs My (Cﬁ (6ZaG) —sg (5ZAA + 5Zg2 @t 5Zg1 gl))

—2cpsw Mg m +
( cp (2 (Ssw) My +swoMy ) + )
e
2 gl
S0 swM3, (2 (8cg) + 55 (6Zac) — cp ( (6Ze) + 6ZG + 6Zgp gp + 675 gl))
dcg M3 s3,

C (eg1.2,G") =
187 2 g
2CﬁSWMw(Smg1 —

s (2 (85w) M3y + swaMy ) + .
egl
swMy (2 (8c5) + 55 (6Zac) — g (2(8Z¢) + 6Zcc + 6 Zgygo + 5750 ) ) .

1
_ ie( 1 )5 1,02
C(vg, e, H )= — 2% |
188( gl 782 ) ZﬁC%MévS‘Z,\, 0
2 2
SB C/35MW +2 (5C/5) My
1= megz Sz/gM‘zN (SW (5Ze) — 5SW) — SW ( ) 2 s Sz/gSWM‘ZNém;gZ
B ((5ZG—H )cp —5p <5ZH H- T 5Zg2 g 072 gl)) My
2Cﬁ$wM€v5mggg2 —
ied c (2(53 ) Mg, +s 6M2)—1— 1
C(Vg1 2 G,>:_1€g¢ B w W woVlyy -
189 2v/2cg M3 s, 2(5cp) +5p (6Zyy-¢-) — e Mey, 0
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528 (5ZH_H_ + 6Zgp g + 6Z gngl)

1 = CKMgZ,gl 528 (ZM‘Z,V (SW (5Ze) — 5SW) — Sw(SM‘ZN) — SwM‘ZN + 252[35WM\2N (5CKMg2,g1)
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( 1 ) Nug, 2 I:I'IgZ,glswsﬁ ‘2/\/ L lug
& g

C (g1, T, G*) ie 5p
/u 4 = T = 5
an \ 8l e 2v/2M3 3, 2
o
¢ (SW5M\2N + 2 (8sw) M\ZN) +
d
2 = CKMg g1 2C/55wM‘2N5mg§ — Mg, 2(6cp) + (0Zg-y-) sp —
cs (2 (6Ze) + 6Zg-g- + 6Zgpz + 622
sw (2((5Ze) sp — 85g) My — sp5M3y ) —
1 = CKMgp g

[FFV] Chargino — Neutralino — Gauge Boson

. 1
Dot W) = &
ZC% (anfXCZI 4 ) e

2
75(0/R * 7X01R * 75(0/R * 75&0/1{ *
2Uwn (02011210 + 02010 2o + 62013230 + 0201 aZsn | +
Sw +
\fuczz <5Zn1 1213+ 5anzzz3 + 5Zn1 3Z33 + 5Zn1 4Z4 3>

Sw (U] 15ZC21 + U, 152(:2,2 ) =
(2 (5SW) = (2 (5Ze) -+ 5ZW) Sw) ucz,l
=% L —% L
3 Sw (U1,25Z§2,1 + U pdZ0 5 ) -
(2 (5SW> — (2 (5Ze) ol 5ZW) Sw> UCQ,Z

Zia+

*

(2 (8sw) sg — sw ((5ZG*H*) cp+5p (5ZG*G* + 8Zgpg0 + 5Z§1Lg1) )) Miy

) —+ 2C/35Wmdg1 M%N (5CKMg2,g1 )
SWMW

gl, gl)

+ ZSﬁSWM\ZN (5CKMg2,g1)

=X Ry« =X Ry, %
SW Zan 2 (5ZC2 1 Vl 1 + 5ZC22 V2 1) - \/EZD]A <52§2/1 V1,2 + 5Z§2,2 Vz/z)) -

2(2 5SW

7~O’L 7~0,L
V2 (( ( (8sw) — (2 (8Ze) + 8Zw) sw) Zn1,4 — SW <Z1,452§1,1 + 22487015 +

7~0/L 7~0’L 7~0,L 7~O/L
(2 (8Ze) + 6Zw) SW) Zn12 — Sw <zl,2(sz§m + 2298755 + Z300Zn1'5 + z4,2(sz§1,4>) Vi +

-0 -0
=X /L =X rL
Z346Z413 + Z4,45Zn1,4> > 22



- 0 ) €
2C77<Xc1an2/W > = 152,
2

sw (22 (SZ8 41Uy + 8755103 1) + V2Zas (825 41U, + 875,413, ) ) +
— -0 -0 -0 -0
2 = 2(((2(5Ze) + 6Zw) sw — 2 (85w)) Zuop + sw (Z1,26Z538 + 2228755 + Z3 26755 + 24267505 ) ) U1 +
— 0 50 0 0 %
V2 (((2(6Ze) + 6Zw) sw — 2 (85w)) Znas + sw (Z1,56Z535 + 2258755 + Za36ZX5 + Z4 267575 ) ) U

((2(6Ze) + 0Zw) sw — 2 (6sw)) Vi +

(
Sw <V1,15Zf;iR + V21 5Z§;iR>

1= V2 R R
sw (V12875 + V22678 )

PO L« 2, 2O, L % L
2Va,a (‘Sz)f,xézl,z + 5Z§,nI£Z§,2 +0Z3,5 725, + 5Z31(,n2zi,2> -
0 0 ~O’L ~0,L
V2V 2 <5Z¥,AEZT,4 + 5Z§,ﬁEZ§,4 + 08725 15754 + 875 5 ZZ,4>

[FFV] 2 Charginos — Gauge Boson

((2(8Ze) + 6Zw) sw — 2 (6sw)) Ver,2 +

n2,2

Zioa+

SW

(5227/) (Zucl,l u:z,l + ucl,zusz,z) -
SW (5ZZy) — CW (2 (5Ze) + 5Z7/J/) — s
—% L —% L - o \V
cw <5Z§1,1 +6Za5 + 025 + ‘5Z§,céL)

e e
2gg(xcl’ XCZ’V) - 4CWSW
-2
. 2
b e . 1€
ZC'E(XCI’XCZ’ Z) - 4C%NS\2N

SW (§Zzy) — CW (2 (5Ze) + 5Zyy> —
—% R —v R - o
CW (522(1’1 + 5Z§1,2 + 5Z)1(,CéR + 5Z;{,CéR)

sw+ (6Zzy) (2Veo1 Vi1 + Va2 Vi o)

=X R * =X R * *
2swVe2,1 <C\2N (522(1,1 Vi + 6823, V2,1> +2 (0sw) SWVcl,l) —(3)cly —
* =X Ry x =X Rk
4 = Voo (((2(65w) = (2(6Ze) + 8Zz2) sw) by — 2 (85w) sy ) Véro — swely (8Z01 Vin +0Z81 5 Vaa ) ) —
o (2 (2 (8sw) + (2 (8Ze) + 6Z77) sw) iy — 2 (8Zz) iy + 4 (Ssw) s%v>

35



36

. ( 67 5 (2% —2V1aVia s — VaaViia) +

i ) +2s3, ((szc1 R+ 6755 ) + 2V 1 V2 (2 (8sw) — sw (2 (6Ze) + 6Z72))
675 & (25% — 221V 1 — VaaViiz)

—(1)cly — sty (2 (2 (8sw) + (2 (6Ze) + 8Zzz) sw) ciy — 2 (6Zyz) ciy + 4 (8sw) sy — 4 (8sw) Ucr 1 ujz,l) 1

2 = 87X & (253 — 22Uy 1 Ufy — Uy pUs 5 ) +
sw | Ua,2 (2 (0sw) sw + (2 (8Ze) + 6Z77) C\ZN) Us, — ; L ( ) , , ) Chy
5Z2,cé <ZSW — 2UC1,1 UZ’1 — uCLzuZ,z)

—% L —% L
(5Zc1 L+ 6ZY 5 ) Sy + (2 (8sw) Uer 2 — sw (ul,Zézi:(l,l +Up26Z5 5 )) Usp +
=% L =% L
2 (2 (8sw) — (2(6Ze) + 6Zzz) sw) Uer — sw (U18Z8 1 + Up16Z8 ;') ) Ui

| [FFV] 2 Gluinos - Gluon |

6745 +2 (625, + 62§

~ ~ 1
C (g/ & g) = zgsfgl,gZ,gS

[FFV] 2 Leptons — Gauge Boson

1
4

1

<4 (62e) +2(6Zy) + (5zzy —2(6Z2y) sw) +2 (52g1 g1 + 07 g1)>

c (g1, €q2,7) = iedg1

o (s 672y) — e (2(60) + 82y + 7oy 4573831
1

(2 (8sw) sty — Gy (2 (85w) — sw (2(6Ze) + 62z + 67351 + 6711 ) ) ) | —
0

iEEgl,gZ
3 2
4ciy Sy

1C9;9 (Vgll ng, Z) = -

4le (2 (5sw —(6Zyz) C%v) s + iy <2 (8sw) + sw (1 B ZC‘Z’V> <2 (6Ze) +0Zzz + 5zglLfg1 + 5Z§1Lg1>>)
W

cé\, 1
2

(2 (8sw) — by (cw (6Zy2) —sw (2.(6Ze) + 6722+ 67501 + 6758 ) ) )



ied —
_ -\ gl,g2 e,L L
C (e v2 W) = N (2 (8sw) — sw (z (6Ze) + 6Zw + 6Zgy g1 + 5Z§1,g1)>
W
iedg1 00 —vL
- _ leoq1g , L
C (Far e W) = 22 (2 (8sw) — sw (2 (6Ze) + 87w + 6Zgi 50 + 71 ) )
W
€601 0 (672,) | 1
_ _ gl,g2 Zy
497 (Vglz Vg2, 7/) - 4CW5W —
0
[FFV] 2 Neutralinos — Gauge Boson
. 1
0 -0 e
2C75<Xn1/Xn2' Z) - 4C€VS%\7
75(0/R * 7)20/R * 75(0/R * 75(0/R *
Zr23 ( 0Znin1 213+ 0201255+ 02013255+ 02014245 | —
_O0R _OR _OR _OR ch%v -
Zeoa | 6Zni1 Zi 4+ 6202 Z5 4 + 8705 25 4+ 6701’4 Zi 4
5 — | Zws ((2 (8sw) — (2 (8Ze) + 6Z77) sw) c%v—z(ésw)sev) —\
Zus67ER 4 733528 R + 235578 R 4 2455788) 3, | T
Sw ( 13047 10 + 24230245 1h + 233025 1h + 243 4,n2) Cw
Zuos (2 (85w) = (2 (8Ze) + 6Zzz) sw) cfy — 2 (Ssw) k) — \ .
nl,4

-0 <0 -0 <0
sw (21487535 + 2248785 + Zau875.5 + 24487535 ) oy
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7~0,L *"O,L 7~0,L 7~0,L
Sw <Z1,35Z§1,1 + Zz,35zﬁ1,z + Z3,35Z§1,3 + Z4,35Z§1,4> -
(2 (5SW) — (2 (5Ze) i 5ZZZ) Sw) Zn1,3
7~0,L *NO,L 7~0’L *NO,L
G (zuézﬁl,l + 2948703 + Z340Z15 + Z4,4<SZ§1,4) —

C%/V + 2 (8sw) an,35\2N Z;Z,C% +

1 = C%V +2 (5SW) Zn1,45\2N Z;2’4 =
(2 (5SW) = (2 (529) + 5ZZZ) Sw) an 4
e * O L«
Zn,3 <5Zfr§%Z1,3 + 5Z§,nlizz,3 + 5Z 0255+ 5Z4 kevin] 3) B P
?0,L —x 0L« p p w
Zn14 <5an]£zl,4 +023 55254 + ‘5Z3,n2Z3,4 + 5Z4,n2 Z4,4)
—Zm 32 ZoaZy
s \ K17 Xn2/ Y ) = 4ewsw
Z2,37m13 — Zn24Zn14
[FFV] 2 Quarks — Gauge Boson
1 2
) o e (5162 (dewsw (2(8Ze) +8Zyy) = (6Z2,) (1= 46k ) ) + dewsw (6Zgp +671555) )
g(uglrugZ/y) . . .
.,
5 (B2 (5w (6Z2) — ew (2(8Ze) + 8Zy)) — cw (6Zgogs + 255 ))
ro1 —d,L
R (5g1,g2 <6ZZ,, +2 (cwsw (2 (8Ze) + 6Zyy) + (5Z7y) c@)) + 2ewsw (52 5o+ 574 2))
c(d.,d fe | 125w R e
m( gl gz,Y) " ow 1

I < <5g1,g2 (sw (0Zzy) — cw (2 (0Ze) + 8Zyy)) — cw (‘SZgZ gl T 5Zg1 g2>)

6 (5sw) +sw (2 (6Ze) +6Zzz) (1 —4cly ) ) ey + _
. 12 ( (Os) +ow (2(0%) 2] ( W)) v Og1,g2 tsw (1 N 4C\2N> Civ (5Zg’2%gl + 5Z§1ng>

C (g1, g, Z) = < | 125 \ \ 2 (85w —2(6Z,2) &3y sy
o gls g2, C%N

1

5 (Bgus2 (2(85w) + (sw (2(6Ze) + 6Zz2) — ew (6Zy2)) &y ) + swely (6Zgags + 624555 )) _

L 2, <6 (8sw) — sw (2 (6Ze) + 6Z22) (1+2cév)> - L " _

2(032 (dgl/dg2/z> = = Sw 2 <5SW +(0Zyz) Cw> Sw

—— (Bgua2 (2(8sw) + (sw (2(6Z) + 6Zz2) — ew (6Zy2)) &y ) + swely (6Zgags + 621 )




ie(1)
Zﬁs%\,

2C12 (Egl, Ug, W‘) =
0

* * 7d’ * 7dr
25CKM}, g1 + CKM}, 187511 + CKM 16715 + CKM}, 587515 + CKM; 1 6747, +

1 = CKMg, .1 (2 (8sw) — sw (2 (8Ze) + 6Zw)) — sw
CKM; ,5Z5 o+ CKM; 10247 o

ie(1)

- +\ _
z%(ugl’dgz’w ) - 2\58%\]

0

2 (6CKMgy, gz) + CKMi 528 Zg1 1 + CKMa 20 Z3; 5 + CKMs 520747 5 + CKMg1 16Z37, +
CKMg1 287475, + CKMg1 36757,

iy = CKMngQ (2 (5SW) — Sw (2 (5Ze) + 5ZW)) — Sw

’ [FFV] 2 Quarks - Gluon‘

—u,L L
2(6Zg,) + 8Zgg + 6Zg1 g1 +6Zgh o

_ 1.
< (g1, 12, 8) = _518s5g1,g2Tc1 2
2(6Zg,) +6Zge + <Szg1 o1+ 0735

—d,L dL
2 (824,) + 6Zgg + 6Zg1 51 + 6235

_ 1.
< (dglfdg2r8) = —ElgséglngTcl 2

2(8Zg,) + 6Zgq + (szg1 o1 5Zg2 2

[Sss] 3 Higgs

C(ho,ho,ho): _ _ Bie(1) ]

3 4Mywci s,

2o (4 (35w) 5o My — by (2 (65w) seesMiy — 5w (Sap8My + ((2(8Ze) +3 (5Z0i)) Sers +2 (8t ) Canpch ) My ) ) ) —

(8Znm) sw (C2aCarp — 252a5a+p) Cy My



0,0 0 _ ie(1)
HO) = | V)
g<h e ) [ AMwciysy
SWSa+5CHy (5ZhH + 2 (otp) c,z3> Mg, — ) -
2
o\ cas (4 (8sw) M2,s3, — 3, (2 (8sw) M2, — sw (5M€V + (2 (8Ze + 6Zun) + 6Z51) MW)))
2 (8sw) SarpMiy —

2s 4 (85w ) St pMiysty — ) 5 )CW)
2 | 4 (85w) Sae pMiySiy ( sw (Sars8Mpy + ((2(8Ze + 8Znw) + 8Z11w1) Savp — 2arp (871 — (8tp) 3 ) ) Miy )

c (hO,HO,HO) _ [ ie(1) ]

45 4Mwcisd,

Sa+p —

Con (4 (8sw) M2, — 2, ((2 (8sw) — (2 (6Ze) + 6Zpn + 2 (6Zrm) ) sw) M3, — stSM‘ZN>) )

250, 6 M3, + ) . ) )
5 \

((4 (6Ze) +2 (6Zun) + 4 (6Z1111)) 526 — Coa (5zhH — 2 (5tg) cg)) M2,

( 452“SWC%,V (5ZhH + (5tﬁ) C%) M‘ZN =
il —

Ca+p (8 (8sw) S2a Miysiy — Ciy (4 (85w ) S2a My — (

3ie(1)
0 0 0
H) = | 222/

SWS‘X+5C‘2N (5ZhH +2 (5t[5) C,23) M‘ZN _
1 =co (

) ” ) I 252aca+[55WC€vM\2N (5ZhH)
Corp (4 (8sw) M2,s3, — c3 (2 (8sw) — (2 (6Ze) + 3 (6Zm)) sw) M3, — sW5MW>)

0 40 40\ _ | _ de(1)
g<h’A’A)_[ AMwch s,

2 (5ZAG) SzﬁSWSaJrﬁC%VM\ZN ar

B 2 (8sw) SaspMiy —

4 (85w) St pMiysy — ) 5 )CW>
8 ( (5w Sarp Myt sw (sMﬁ(SM\ZN + ((2 (6Ze) +2 (5Zan) + 6Z4p) Susp — Carp (5ZhH — 2 (8tg) cﬁ)) MW)

0 ~0 ~0) _ | (1)
g(h'G'G>_[ 4ché\,s%\,_



2 (8ZAG) S255WSas5Co Miy

1 = 5SW Soc+ﬁMW
c2p | 4 (8sw) Serp Miysty — ) 5 Ciy
sw Soc+ﬁ5MW + ((2 (8Ze) +2(8ZGG) + 6Zhn) Sarp — Car (5ZhH — 2(5tg) cﬁ)) Mw)
ZSDH./j 5SW) MW
C hO, AO, GO — 1852/3 N 2 4 5 M2 2
hre ( ) 4MWCW5W Soc+ﬁ (2 (529) + 0Zan —{2— 0Zcc + 5Zhh) M‘2N n Sa_'_ﬁéM‘z/v Cw T 4Sa+p ( SW) WSW
cm,j (5ZhH —2(5tg) cﬁ)

gS(HO’AO’AO) B [ 4chwsw ]

1 ( Sws“+[5CW ‘SZhH+2 5t/5 MW

5 5 — ZSZBC(X_,.ﬁSWC‘ZNM‘ZN (5ZAG)
Carp (4 (8sw) M2,s3 — 2, ( (Ssw) M2, — sw (5MW + (2 (8Ze) +2 (8Zan) + 6Zsm) MW)))

C (HOI GO, GO) — le( 1 )
51 4Mwcisy
( Swsoﬁ.ﬁCW <5ZhH +2 (5t/3) ) MW
1 = C28

+ 252[3C0c+ﬁSWC\2NM%V (5ZAG)
Cars (4 (65w) Miysty — iy (2 (6sw) My — sw (6M3; + (2(8Zc) +2 (6Zcc) + 6Zumw) My ) )) )

4
4 Myw ey Sy

’ 7 - TV YR
” Casp (4 (8sw) Miysiy — Ciy (2 (8sw) Miy — sw ((2 (8Ze) + 6Zan + 6ZcG + 5Z1n) My + 5M€v) ))

c (10,111 = { () - (2)ch) }

5 4Mwciy sy
swMy ((6Zg-11- + 8Zu--) 526555 — S (2 ((858) 528 — (6Znw) sp) cfy + (6¢p) (2— 4ckshy ) ) ) +
2 = cg (2(8sw) saMy + sw (((6Znn) ca— (2(6Ze) + 8Zyyp1- + 6Zun + 6Zy1-11-) 5a) Miy — 5a8M3y ) ) (—2hsly + 2fysh +1) +
204 ((55,5) swM?, (1 . 2sws,5) -y ( (8sw) sgMB, — sw (sﬁéMW + ((5cp) s2p + (2 (8Ze) + 6Zg-11- + 6Znn + 6Zy1-11-) 5p) M%V)))

m_ —Sw <4 Osw) swSasp + (8Zpp) sas,;cw (0Zg-y- +0Zy—-) ca+5cé\,> M‘z,\, +
c“sﬁc%v ( (6sw) MW — Sw (5MW + ( (6Ze) + 8Zyy-1- + 6Zpn + 5ZH-H—) M\ZN))
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c (hO,G_,G+) _ |: 1762 (( 1)ess — ( Ca (058) (2 —46/238%\/) — 54 (0cp) (2—45\2/\75/23) B ) ) ) ) ch%VM\ZN) }
Sw

1
> 4Mwcyysyy S2p (2 (ca (6c8) — 54 (858)) c‘z,\, —Sarp (0ZG-1- + 02—~

By (2 (5w) 5acrg My + 5w (((6Zhwa) Cop — (2 (8Ze) + 6Ziw +2 (6Z5--)) Srs) Miy — s p My ) ) +
My (6Zg-11- +8Zu1-G-) Carpswly +4 (5w) Sarpsiy )

- ie swSasp (0Znn — 2 (8tg) % ) My —
g (hol H ’ G+> = T AAf 4 D2 ( 1 )SW - " ( 2 /3) ) ) C2pCw
ars (2 (85w) My — sw ((2(8Ze) + 6Zun + 6Z¢- - + 6Zyy-1-) My + MYy ) )

4
4 Mwcy Sy

2My ((5ZG’H‘) Sp-aCy + 2 (85w) Szfssoc+/35x3/v> +

B Casp (8Zn — 2 (8tg) %) —
SzﬁSWC‘ZN 2 (bsw) sMﬁM\ZN + sw sMﬁ(SM‘ZN — o ( /3) My
(2 (8Ze) + 8Zun + 6Z - + 6Zp1-11- ) Ss

4
4 Mwcyw Sy

- ie swSaip (6Znm — 2 (8tg) c5) My —
g (l’lo,G ,H+> = — = 4. ( 1 )SW — ( ) /3> . ) ) C2BCw
Carp (2 (8sw) M2y — sw ((2(6Ze) + 6Zyy-1- + 6Zpn + 62— ) My + §MW))

M%N (4 (6sw) 32[550(4_35%\/ + (6Zy-g-) c%v (COH_BSzﬁ — ZSaC% + 2c¢xs%>> +

i = Casp (0Zn — 2 (8tg) %) —
SzﬁSWC‘ZN (2 (5sw)sa+,3M\2N—|—sW (Sa+/35M\ZN = ( o ( B /3) M‘ZN

i M3y (swsasp (8211 + 0Zi-¢- ) Coy + 4casp (85w ) sy ) +
C(HO,H’,H+): _ 164 - W(Woc+/3( G H H G )W 7<x+/3< w) w) e+ (2)c%
7 4Mwciysiy SwSpChy (2 (8sw) M3, — sw ((2 (6Ze) + 6711 + 6Zum + 6251 ) My + 5M$V))
(1)cq — swM3, ((5Z67H7 +8Z43--) CarpS2pSey + Sa (((SZhH) (Cﬁ - 2cﬁsw> — (6sp) (2 4sws[3>>) -
24 — 1 .
250y <2 (8sw) spMiy — sw ((&,3) s26Miy — sp <<252[3 (6Znu) — 2 (8Ze) — 6Zy-y- — 6Zpm — 5ZHH> My, — 5M%v> ))
205 2+ (8Z e 5cg) (2 —4cks?;)) —
o _ SwMiy (2(8sp) sapcyy + (8Znu) sp (2 + 26w ) + (6ce) CHSW

cp (2 (8sw) My — sw (M + (2(8Ze) + 6Zyy - + 8Zuwt + 6Zy-1) Miy ) ) (26 + 2% +1)

C (HO, G, G+) S
58 4MWC€NS\2N




N
I

59

1 =

60

il =

C (HO,

C (HO,

—C2p (( 1 )c\zN + M‘ZN ((5ZG—H7 + 6Z1--) sws“+/3c§1N — 4 (5sw) cM/gs‘ZN)) +

(05B) Sa (2 — 4c%s%v> + (bcp) ca (2 — 45‘2st> —
sweiy My
526 (2 (65p) ca+ (86p) 5a) &y + (811~ + 6Z31-G-) Caspsiy )

(8Znt1) swassMiy + cacp (2 (85w) My — sw (M + (2 (8Ze) + 6Zum +2 (62 )) My ) ) —
Se5p ((z (8sw) — (2 (6Ze) + 6Zut + 2 (6Z--)) sw) MZy — sW6M§v>

250c+ﬁ (5SW) M‘ZN -

ie 2
T My 2 (1)sw+ o (( Casp <5ZhH+2(5tﬁ)C[3> +

H™,G*) =
W

C2pCiy
M3y + SarpOMiy
)

oy My (szﬁswﬁ <5ZhH +2(8tp) c%) % + (6Zg-11-) ¢ (52,5 (2850 — Sasp) +2 (ca (Szij[j + c%) + sas’f;)» —
Cot BS2B5W (c%\, (sW5M5V + (2 (85w) + (2 (8Ze) + 6Zptr + 6Z - + 6Zg-11-) Sw) M%V) + 4 (8s5w) M%Vs%V)

25,4 (85w) My —

ie
— | (1)sw + 57 2 (8tg) >
4MWC%V52 (1)sw sw (( Catp ( hH + 2 ( ﬁ)cfs) +

G-, H+) —
%% _
Ses (2(6Ze) + 6Zpp- + 6Z1mm + 6Z- -

2 2 CapChy

—carpsapsw (G (swoMBy + (2(8sw) + (2(6Ze) + 6Zyy gy + 8Zuwa + 87 ) sw) My ) +4 (6sw) Mysh ) +

2 M3, (szﬁswﬁ <6ZhH +2(5tp) c%) % + (6Zy-c-) e (SQ[{SOH_[; + ZC“C% + 25“5%»

HO,GY) = | 4MWW ((2(85w) = sw (2 (6Ze) + 8Zan + Zsy 1)) My — sw ((2 (cp (8cp) + 55 (85p)) +6Z--) My + 5M3y ) ) }
G’,H*) = | —M ((2(8sw) = sw (2 (8Ze) + 6Zan + 82 ) Miy —sw ((8Zu-11- +2 (cp (cp) + 5 (855))) My + 6M7y ) ) }
H*,G*) _ | —Z\fv‘v“’ (255 (8c5) — 2cp (855) + 5ZAG) ]

G*,H*) = ei\iy (255 (6cp) — 2¢p (85p) + 6Zac) ]

43
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[SSS] Higgs - 2 Sleptons

(3) C[; + ( meg2> SW —
c A0 &2 g3 _ g3 (1) — A% L) U UE M
&5,2 5 )= IRV My, SW Hcﬁ +sp g2, gZ) s2,2 73,1 5 w

B IWoW Ct Cﬁmegz( sw)

e
Cﬁ‘u + SﬁAgZ gZ) usZ 1 us§22

Eonk o -8, & 8o % & €o0% e
(uC/s + SISA;,@) usgzz usgzl | m (C/Sli* + SﬁAgz,gz) (5zlizulgi + 5Zzg§2u2ﬁ ) uséng -
gk g2

3 = 25m2g2 . . 2o ex ) o Egz Cor* )
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(”@a ., C2/5MW) uy — ) 82175 +
d ugz*
mdgsul,Z (S Ad ) s2,1
c,gi pr" —cpAgses ~
. 2 2 2 d
" udgs uugz* (mdg3 - mugz - C2/5MW) uz,gl3 - ~
5Z ugZ 2,1 82,2 A d" uugZ*
2% T sy KBTS lge + my, Uy 21 | —
3 — T <Sﬁll CﬁAg3g3>
2 (5C/3) Tgn* Tgn* 2 9D 9 de3 d,
7 | CeMagMMunUs o U, + Uy (e <mdg3 + ijMW) Ugy — Mg, (Sﬁ# — cpAgs, g3> U,
B
1 2 i 71
> ( > +2 <2mug25/55muguszgzl - (mug2 ((5y)c —5p0AL gZ) + 5m <HC[§ spAgs, gZ)) U:zgzz*)
22U d I q
7;[5’ <md ; (5/55!1 — cpdAYL; g3> Uug, - 5’” (Zcﬁmd Ug; — <Sﬁu —cpAly g3> Usé%?z)) -
526 ) 5p (mu » T MWSIS) Uy Uy — Mg, uszgzz (F‘Cﬁ spAg, gZ) Ugs:
B
Tgo*
, | B (Hcfs spAg, g2> Ug Us31 +
5MW 2 M2 udg3
7M2 ca mdg3 - mu o + c2p w) 3,1 gy -
W dys spUgyy
Mg (5/3“ CﬁAg3,g3> Uss
Tgn*
m CpMuy, </4c/5 spAg, g2> L[ng2 LIS31 +
2 2 2 d g2
cp (mdg3 — My, — C2/3MW> Usg‘ffl = u“gz* 5Z1,g52 =
dys 5p
Mg, (5/3“ CﬁAgs g3) ussg,z
2 2 dgs
. cg|m5 . —ms  —cogMiy ) ULE, — . ; 7
Uod ﬁ( d3 Ugd Zﬁ W) 53,1 Ugn* Uy * d3
5Z2,gs2 5 ) 8 , 1, sﬁLIZ’g1 + cptiug, (ucﬁ sﬁAgZ g2> uz,gz us§,1
Mg, (Sﬁﬂ - CﬁAg3,g3> Ug,
5) 9 59 D 9 dg3
flgn* d, flgn* (MWSZﬁ -2 (Cﬁmu +my 5ﬁ>) us3,1 -
5= m“gz usf,zz <us3 1 (2C2 AgZ g2 + “52/3) + 2mdg3 u53g,32> - usZg,zl ® ®

d 2 d
L (SZ{SH* + 2Ag3,g35/5> us§,32



[SSV] 2 Higgs — Gauge Boson

c(67,6%7) = | (fie) (40620 + (2= ) (622 +2(62,0) + 4626 ) |

SW Cw

ce,6hz) = | - ie (2 (6sw) — sw (2 (6Ze) 4+ 6Zz2+ 2 (6Z--))) cw + 2 (8sw) sw +
Y Acstv \ (4 (8sw) + sw (2(6Ze) + 8222 +2 (62 ))) &by — 2 (6Zyz) 6y ) sy

(6’6 W) = { 5 (2(8sw) = sw (2 (6Ze) + 67w + 6Zcc + 2 6 )) }

S

e

W

0 A0 e 2 ) )
C (h ,AY, Z) = | =35 <SW5[3—oc (0ZAG — 0ZpH) Cw — Cpa ((2 (0sw) — sw (2 (0Ze) + 6Z77 + 8ZAA + 0Znn)) cy — 2 (d5w) Sw)) }
65 | 4CWSW
[ 2554 (08 —

C (ho, GO,Z> = % - o (O5w) y + 2550 (8sw) sty
6 I deysiy sw (Spa (2(8Ze) + 8Z77 + 876G + 8Znn) + Cp-a (6ZAG + 8Z1p))

2554 (0sw) +
- 36 2 |~ pa (050 Ciy + 25p-a (55w) sty
4"CWSW SW (Cﬁ-,x (5ZAG + 5ZhH) — 5B« (2 ((529) +06Zy7 + 0Zan + 5ZHH))

(swsﬁ_a (8Zac — 6Zut1) By + Cpoa ((2 (8sw) — sw (2 (6Ze) + 6Z22 + 6ZcG + 6Zun)) &y — 2 (8sw) s%v>) ]

2
w
<iie> (4 (6Ze) + <§:V“ - i:i) (6Zzy) +2(6Zyy) +2 (6Zgy-51- + 5ZHH)> }

7) = ie (2 (6sw) — sw (2 (8Ze) + 6Z - + 0277 + 6Z-14-)) cly + 2 (8sw) sty +
, 4¢3 82, <(4 (8sw) + 5w (2(8Ze) + 6Zyg-15- + 6222+ 6Zy 1)) iy — 2 (6Zyz) C%v) Sy
ie

g (hO/ H-, W+) — |: p (Sws/g-“ (5ZhH — §ZG’H’) + Cp-a (2 (5SW) — Sw (2 (5Ze) + (SZW + 87w + 5ZH’H’))) :|
w

g (ho, G, W+> = |: 41:%\] (ZSﬁ_‘X (5SW) — Sw (S/.’:—oc (2 (5Ze) + (SZW + 87y, + 5ZG7G7) + Cp-a ((SZhH + 5ZH’G7))) :|
63



64

H H-, W*) = [ —% (250 (65W) + 5w (Cpea (8Znp + 6Z11-) — Spea (2 (8Ze) + 8Zw + 6Zpn + 6Zy5-11-))) ]
W
HO’ G, W+> = |: ﬁ (Cﬁ_(x (2 (5SW) — Sw (2 (5Ze) + (SZW + 872y + 5ZG—G—)) — SWSB-a (5ZhH — 5ZH’G_)) :|
W

_ [ —41762 (cpo (2(85w) — sw (2(6Ze) + 6Zyg-py- + 8Zw + 6Zpn)) + swSp-a (6Zhn — 62y ) ]

ie
= [ Y (25p8- (05W) — sw (Sp-a (2 (0Ze) + 8Zwy + 0Zpn + 0Z-G-) + Cp-a (0Znpy + 0Z5-15-))) ]

ie =
HO,H+,W_ = [ 12 (ZSﬁ_a (6sw) — sw (Sﬁ-a (2 (0Ze) + 0Zy—- + 0Zw + 5ZHH) — Cpa (6Zpu + 5ZH7G7))) }
w

I ie
= | — 5z (o (2(85w) = sw (2(8Zc) + 62w + 6Zpm + 67G-G-)) — swSpa (6Zbwmt — 8Z-11-)) }
L W

(

(

(

(

( )
( )
(A% W) = |~ (2 (6ow) —ow (2(62) + 7w+ Zan +6Z44)) |
( )
(

(

(

(



C(G,H",Z) = { _1e(%ug) (;jvi;) (1-2c) ]

——(0Zac +0Zy-¢-)

T (5ZAG + 5ZH_G’)

(a6 w) = | |
(4%6, W) = [ L (6Zac+ 67641 ]
(0w = | |
(o) = | |

[SSV] 2 Sleptons — Gauge Boson

236

C (vgl,vgz, z) _ [ _egig (2 (8sw) 53 — & (2 (8sw) — sw (2 (8Ze) + 6277+ 673 1 + 5zfl>>) }

o ie(1)o
¢ (g y) = | M |
CWSwW

85152 (2 (8Ze) + 8Z,y) + 8551 10Z.8, + 541 26222, + SR )
e R ) 4 (82zy) ((1 —2s3) U Uy —ZS%USEZUEQ
552,1 521,51 + 552,25Z2,51

ie( 2 )0
g(aas'7) - | e
CWSW

sw (1 . 2cw> 2, (<sz§g§2Lleg1 + 5Z§8§2uegl> +
(((osw) (6—4c) + (2.(8Ze) + 6Zzz) sw (1= 26k ) ) by — (6sw) (255 — 45ty ) ) U,

2 _ Egl*

s1,1 + sw(— (M) + 2s3¢5y (8Zyz7) 851,52

25wUSEs (swely (8Z35Ur% + 7355153 ) + (2 (85w) + (2 (8Ze) + 6Z7z) sw) ¢y +2 (8sw) sy ) UZ, ) +
G ((1-26y) (8ZEaUpy” + 6230y ) UZy + 25 (8275, U + 625,557 ) U,

. (V w-) | esgge [ sw (u1 570, + uegléz§g§2> N
gl Co0 s - 5
25 & 2252, usgjl (2 (6sw) — sw (2 (8Ze) + 6Zw + 6Z71))
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(o ot ) _ | €O Uy (2 (8sw) —sw (2(6Ze) + 67w + 671, ) —
<€g1/ gZ/ ) - 2\/552 Eok g1 Egn ¥ g1
W\ sw (Ursz + upe sz,

ie5g1,g2 (5ZZV) :|

. 9 >: _
4Cz5 (Vgl' Ve ¥ [ dewsw

[SSV] 2 Squarks — Gauge Boson

ie( 1)
c () a5 y) = [ —52 g1 }
Cwsw

85152 (2 (8Ze) + 6Z,) + 8511 573‘;22 + 551,2573552 +

ll]

+(522y) ((3 - 45%) UL UG — 4 uisuly)
6:2,10Z,%; + 652 2522 sl

1 = 4CWSW

C (1131’ ~S2, T, Z) _ie( 2 )5g1 g2
0\l g2 12¢3,53,

sw (1 4cky) v (SZI5UY + 62355 ) +

2 =y ) +sw(—(1))+4s%,c3; (6Zyz) Ss1,52
S, (((5Sw) (14 _ SCW) + (2 (8Ze) + 6Z727) sw (1 — 4c%v)) ciy 12 (8sw) (1 - 4c‘2N> s\ZN) U
= 45Uy (sweby (SZY5ULE + 62,558 ) + ((2(8sw) + (2(6Ze) + 8Z22) sw) ¢y +2 (6sw) sy ) Uh ) +

Mgl*

i g1 * il i ] i i Ug1 * i
v ((1-achy) (625U +6Z5% U587 ) U, +4shy (5235 Uyg " + 62,5, Up8 ) US, )
752,1 . ie( 1 )5g1,g2
C(dhd5ly) = [ e,

0s1,52 ( (52 ) + 5Zw) + 01 15Z1 2T ds1 2522 2T
Os2 1521 1T 02 2522 <1

Ay

1 =2cwsw + (8Zzy) ((3 - ZS\ZN) usZ,luslgll* 255 uszglzuslglz*)

ied 1,02 dg1
gLg
C (dgl,dzzzT,Z> { 123,52, (( 2 )sw — 281,52 (6Zy7) ciysyy — (1 WU > }

- B i
ZSWujlg,lz (SWC‘ZN (5Z‘fg22u + (5Z2 szll ) -+ ((2 <5SW) Sl (2 (5Ze) I 5ZZZ) Sw) C‘ZN +2 (5SW) S%V) uséé,lz) _

d,

2 — ~
G ((2eb +1) (szfufy’ + sziuit’) ul, - 244, (szinuly’ + szt ) uly )



c e) +06Zz7)sw—2(8sw) (5 —2s +
1 =u®, (e = COCRE D) +swey (23 +1) <u2gf(szzg22 ru glézlg§2>
2 ((2(8sw) + (2 (8Ze) + 6Z77) sw) iy + (85w ) 5%
Y Y

( (6
~sl 752,1 )
C gl'dgz s ) Z\fsw
k * d~
5ZTgsll ilgll + 5Z;g;1uugl ) usis,zl +
d, o flg1*
1 = CKMy; o sw 5zlg§2 +522 2 e ) — g + 25wl 5 5CKM g1.52Ust
i sl,1
2 (8sw) — (2 (6Ze) + 6Zw) sw) Uqg,
s1 =827 a7+ ) _ie(l)
2C<d1’ g W >_ [ 2v/2s%,
s (52 U 4 sz% gl*) u's +
w 1,51+1,1 2,51 s2,1
L =CRMggr | ([ sw (Z5U1%5 + 6255055 ) + S | T (6CKMg 1) U UL,
i s1,1
((2 (6Ze) + 6Zw) sw — 2 (8sw)) Ut

[SSV] 2 Squarks — Gluon

111

> 051,52 ( (5ng) + 5Zgg) + 851 15Z1 2T 1 2‘5Z2 2T s 1‘5Z1 a1t
ds2, 25Zugl

1 72 1. 3
C (”211/ ;zTrg) { - (2lgs5g1,g2Tcgzc1

_d —d d
Ss12 (2 (8Zg,) + 0Zgg) + 8611021 + 85120755, + 82186745, +

1
C (a3 d30,¢) = —(igé T8 ) .
glr%o2 v s%1,821c2,c1 d
( ) 2 552,2522,8511

[Svv] Higgs —2 Gauge Bosons

ie
ZCWMW

C(G W) = [ . (sw (6Z2y) M3 — cw ((2 (6Ze) + 67w + 6Zyy + 67 ) M3y + 5M%N)) ]

+ —
C(G*y,W")

ie 2 2 2
[ e Vi (sw (6Z2y) M3 — cw ((2 (8Ze) + 85Zw + 8Zyy + 6Z-- ) M3y + 5MW)) } .



68

ie
3
2MWCW

C(G,ZW") = { (M%N ((5Zyz) 3, — 2 (8sw) s%v) — ((2 (8sw) + sw (2 (8Ze) + 6Zw + 6772 + 67 ) ) M3y + swéM%V)) }

ie
3
ZMWcW

c(ctz,W) = [ (M3 ((62y2) 6l — 2 (8sw) sy ) — Gy ((2 (85w) + 5w (2 (8Ze) + 87w + 6272+ 67 ) My + swoMiy ) ) ]

4550 (8sw) Miysty —

ie
g (l’lo, Z, Z) = W 25[3—0( ((SSW) M\zN — 2
WEeWSw 2 2 2 ‘w
sw ((s,j_“ (2(8Ze + 6Z22) + 6Z4m) + Cpa (5zhH +2(5tg) cﬁ)) M3 + sﬁ_asMW)

C (HO 7 Z) o ie SWS[)’-“C\ZN <5ZhH —2(5tp) cé) M‘ZN +
C(H",Z, 2Mwey sty \ cpa (4 (8sw) Miysty — cly (2 (Ssw) M3 — sw ((2 (6Ze + 6Z27) + 6Zxm1) M2y + 6M\2N>>>

C (ho W™ w+) _ | e[ Zspa(Osw) Myg -
= 2Mwsty \ sy ((sﬁ_a (2(8Ze) + 6Zw + 8Zw + 6Zun) + Cpea <5ZhH +2(5tg) Cg)) M3, + sﬁ_aéM‘zN)

C (HO, w-, w+) _ { 2}\;252 (swsﬁ_a (5ZhH —2(8tg) cg) M2, — Cpa (2 (8sw) M2y — sw ((2 (8Ze) + 6Zw + 6Zw + 6Zum) M3y + 5M5V))) ]
W

0 . ieMWsﬁ_a (5227,)
4%7(’1 2 )/) B { 25wy

c (HO,Z, 7/) _ [ iecg.oMw (5ZZV) ]

408 ZSWC%V
g}(H_,Y, W+) = |: — <;i€Mw> (25/3 (5C/5) — 2Cﬁ (55/3) — 5ZG’H’) :|
EU(HJ'-,)/, W_) = |: — <;i€Mw> (25/3 (5C/5) — ZCﬁ (55/3) — 5ZH’G’) :|
_ " ieMwsw
C(H,ZW") = Toew (2sp (6cp) — 2cp (85p) = 0Zg-p-)
i _ ieMwsw
C(H"ZW") = ey (258 (0cp) =205 (35p) =674



[UUV] 2 Ghosts — Gauge Boson

1
1 67
g(ﬁ_,u_,y) = — <zi€> (CW(SZY) +2 (5Ze) +2 (5UW) — 02w + 5Z77/) N
W
0
1
1. cw (62
C (g 14,) = <218> <W(SZV) +2(6Ze) + 2 (8Uw) — 6Zw + 5zw> —
\%
0
1
_ ie
g (lzlf, u_, Z) = m (2 (5SW) — CWSW <CW (2 (§Ze + 5UW) — 5ZW + 5ZZZ) + Sw (ézyz)» _
W 0
1
_ ie
g (Ll.,., Uy, Z) = _W (2 (5SW) — CWSW (CW (2 (5Ze + 5UW) — 02w + 5ZZZ) + Sw (527,2))) N
w
0

1
sU
C (1,1, W) = ie <CW(ZV) + 67+ 5uw> _
23 SW
0
cw (0Uzy) 1
C (s, uy, WH) = —ie (M + 67+ 5uw> -
24 SW
0
1 cw (0Zyz) 1
C (i, ur, W) = (ie> (W YZ) 2 (5Ze) — 2 (8Uw) — 6Zw + 5zw) _
25 2 SW
0

1

1 87
C (ﬁwu_’ W+) — e <5UW _ <CW(VZ) ) (5Ze) — 872w + 5ZYY>> _
26 2 SW

0

69
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) 1
ie

g (ﬁ,, Uy, W_) = —ﬁ (5SW — CWSW (Cw (5Ze + 5UZZ) + sw (5uyz))) —
W
W 0
. 1
_ ie
g (g, uz, WH) = e, (8sw — cwsw (cw (8Ze + 8Uzz) + sw (8Uyz))) |—
W 0
. 1
_ _ ie
C(uz,us, W) = ronsz (2(0sw) = cwsw (ew (2 (8Ze + 8Uw) + 82w — 6Z22) = sw (82zy))) | —
W 0
. 1
_ ie
g (uz, u_, W+) = —W (2 (5SW) — CWSW (CW (2 ((5Ze + 5UW) + 672w — 5ZZZ) — Sw ((SZZ)/))) —
Wow
0

[VVV] 3 Gauge Bosons

Cly,WH W) = [ - <1ie> <CW(:5WZZY)+2(5Ze+6ZW)+5ZW> ]

ie

C (Z, W+/ W_) = |: (2 <5SW) — CWSW (CW (2 (5Ze + 5ZW) + §Zzz> —+ sw (5Zyz>)>

10 2CWS‘2N

’ [vvv] 3 Gluons‘

C(3,8,8) = { (;gsfgl’gz"‘ﬁ) (2(6Z.) +3 (6Zg)) }

449

[SSSS]1 4 Higgs

3ieZcy
C (10, 10,10) = [ _m (s2esw (8Zn1) Gy — 2 (85w — sw (8Ze + 5Z4n) ) cfy — (85w) 53y ) ) }



3ie?s
(ho,ho,ho, HO) = 47?5“ (ZSZ(XSW (8Zyn) Coy — Cou ((4 (8sw) — sw (4 (6Ze) + 3 (6Zpn) + 6Znun)) ciy — 4 (Ssw) 5%\!))
92 8c CwSiy
ie?
C (ho,ho,Ho,HO) _ [ “aia (1 - 3s§a) ((2 (8sw) — sw (2 (8Ze) + 6Znn + 6Z111)) By — 2 (85w) s%v) }
3ie%s
(ho, HO HO. HO) = | (252“sw (6Zutt) 3y + C2u ((4 (8sw) — sw (4 (6Ze) + 6Zpn + 3 (6Zum1))) & — 4 (S5w) s%v))
i 8cyysyy
3ie%c
¢ (HO, HO, HO, HO) = |: o 523“ (SZaSW (5ZhH> C%/V + o ((5SW — Sw (5Ze + 5ZHH)) C\ZN 5SW SW :|
W°W
i ie2 Sagsw (62 —
C (ho, hO, AO, AO> = —% 2B5W ( AG) w Cox + CzﬁSzaSW (5ZhH) C%V
g Acisiv \ \ cap (2 (85w) = sw (2 (8Zc) + 8Zan + 8Zin)) Sy — 2 (85w) 5 )
2 Sppsw (02 ch+
C(nn, 66" = | |- ot (D) e Cou + CopS2asw (6Znn) cly
7 dcyysiy c2p (2 (85w) = sw (2 (6Ze) + 6Zcc + 7)) ¢y — 2 (65w) sy )
c (ho 10 40 GO> ie?spp [ Coa ((4 (8sw) — sw (4 (6Ze) + 6Zan + 6ZcG + 2 (8Zmn))) ciy — 4 (85w) sz/v) -
Y | 8CWSW ZSQ,XSW (5ZhH) C‘ZN

C (hO HO A© Ao) ie2550 [ 25285w (6Zac) Cly —
' - 8elysiv C2p ((4 (8sw) — sw (4 (6Ze) + 2 (8ZaA) + 6Zpn + 6Zpn)) ciy — 4 (Ssw) s%,v)
C (hO HO GO Go) _ ie2s5, [ 25285W (8ZaG) ciy +
100 Y 8CWSW C2p ((4 (5SW) — Sw (4 (529) +2 (5ZGG) + 82w + 5ZHH)) C%V —4 ((5SW) S%/V)
[ ie%spas
C (ho, HO, A° GO) - ﬁ ((4 (8sw) — Sw (4 (6Ze) + 6Zan + 6ZcG + 6Zun + 6Zpm)) 3y — 4 (Ssw) s%v) }
W°W

ie? ( ( S205w (8Znp1) Cly +

2
5 Cop + C2a5285W (02 AG) Cy
dcyysiy 2o (2 (85w) = 5w (2 (6Zc) + 6Zan + 5Zun)) By — 2 (85w) sy )

i€2 SzﬁSW (5ZAG) C%V +
c2p ((z (8sw) — sw (2 (6Ze) + 6ZcG + 6Zum)) By — 2 (8sw) 5

1.3
4CWSW

) ) Coa + C28S2a5W (0ZhH) C%\])

71
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[ 2
8clysiv \ o ((4 (8sw) — sw (4 (8Ze) + 6Zan + 6Z6G +2 (6Zmm))) By — 4 (55w) s%v)

(1) cw 4crqcop (5SW)SW

0 1,0 — +\ _
%(h,h,H H )_ SCWSW 525 5zG - —|—5ZH o)+

) Con + 2C2[;Sza (5ZhH)> C\ZNS%N

4(8Ze) + 6Zp1g- + 2 (6Zu) + 6Zgr 11 + (6Zgyp + 6Zpp-- )Czﬁsza—i—)

1 =14 (1 — SZocSZﬁ) (5SW) — SW
(2 5ZhH) Coo — (4 (5Ze) + 5ZH*H* +2 (5Zhh) —+ 5ZH*H’) 5204) S28

- (11)cyy + 4caacap (8sw) sy +
_ ie
C (hO; hO,G ;G+> - 13 ZCQﬁSZ(X (5ZhH) + 2 3
8ciySiy CwSw
C20r (2028 (2 (0Ze) + 8Zn + 8Z-G-) — 52p (0Zg-y- + 0Zy-g-))

4 (5Ze) (52“52/3 + 1) 42 (5Zhh + §ZG—G— = ((5ZhH) Coo — (5Zhh + 5ZG—G—)52¢X) 52/5) + )

1 =4 (82“525 + 1) (5SW) — Sw
(621 +0Zy-G) C2p524

C (ho,hO,H*,G+> -

107

ie?(1)
8ChySoy
C2p (4 (8sw) Soa + (2 (8Zyny) Coa — (4 (8Ze) + 2 (8Zyp) + g + 5ZH’H’) Soa) SW) Cé\/ =

1 =
- (2 (6Zc-pp-) € + 52 (2 (6Znt1) S20C3y + Coa (4 (8sw) sw + (4 (6Ze) + 2 (6Zip) + 6Zc-- + 6Zp1-11-) c%v)) s%,v)

C (ho,hO,G‘,H+> -

108

ie?(1)
8ehySoy

28 (4 (5SW) Soa + (2 (5ZhH) Copx — (4 (5Ze) T 5ZH*H7 +2 (5Zhh) ale 6ZG*G*) Ssz) Sw) C%N —

S (2 (6Zyg--) Ch + 525 (2 (6Zunt1) 5203y + Coa (4 (8sw) sw + (4 (8Ze) + 6Zyg-11- + 2 (6Znn) + 6Zc--) c%N)) s%N)

. 2
C (hO,HO,H—,H+) B 4( 13)
109 8CWSW



sweby (2 (6Znmr) Gy + (676 41~ +6Zp1-G ) s2as2p5y ) +
1 = copsan (4 (85w) sw + (4 (6Ze) + 6Zyy11- + 6Zus + 6Zpiet + 6Zpy11-) c%v) s —
oy (4 (5Sw) Sop + ((5ZG—H— —+ 5ZH—G—) Cop — (4 (529) + 5ZH’H* + 07y + 0Zyy + 5ZH*H*) 52[3,) Sw) C%V

B ie?(1)
8ciySoy

C (hU,HO,G—,G+) —

110

—Capsza (4 (85w) sw + (4 (8Z) + 8Zun + 6Zum +2 (6Z-¢-)) Gy ) sty +
1= sy (2 (6Znit) Sy + (821 +6Zp1- ) S2a525% ) +
Coa (4 (65w) s2p — ((6Zg-p- + 6Zyy-G-) €2 + (4 (6Ze) + 8Zn + 6Zuimt + 2 (8Z--)) $28) Sw) Cy

: 52
C (hO’ HO, Hi, G+) — _16 ( 1 )
111 8cpysiy

S2a52p (4 (85w) sw + (4 (6Ze) + 8Zuin + 6Zutm + 87~ + 6Zyr11-) Gy ) Sty +

CouCop (4 (8sw) — (4 (8Ze) + 8Zpn + 8Zpn + 8Zc- - +6Zy-15- ) Sw) Ciy

: 52
c(n 1, G~ HY) = ()
112 8CWSW

S20S2 (4 (85w) sw + (4 (6Ze) + 6Zpy11 + 6Zus + 6Zpm1 + 6Z-- ) c%v) S5+
CoaC2p (4 (8sw) — (4 (8Ze) + 0Zy-1y- + 8Zpn + 6Zun + 6Zg-G- ) Sw) Ciy

- (1)cyy + 4cancap (85w ) sy —
0 g0 - g+) — 1e
C(HH, HY, H ) = | ( ( 5236 (621 +6Zy ) +

8cdysy -~ Coa + 2024520 (0Znw1) | Ciysiy
C23 (4 (5Ze) + 5ZH’H7 +2 (5ZHH) + 5ZH*H’)

6Zy-y- + 0Zy-y- +2(8Zun + (8Znn) C20528) + 4 (6Ze) (524528 +1) —
14(SZWSZB+1)(5SW>SW( n + 82 + 2 (6Zum + (6Zuw) caasag) + 4 (62e) (520525 +1) )

20 ((8Zg11 +0Zy-g-) c2p — (6Z- 11 +2(6Zun) + 6Zy-11- ) S25)

.2 (1)cyy — 4cancap (S5w) sy +
Cc(HH',G,Gt) = | 2 2005500 (6Znpt) —
114( ) 8ciysiy 26520 (8Zh11) CivSw
Cox (ZCzﬁ (2 (529) + 5ZHH + 5ZG7G*) — Szﬁ ((SZG*H_ + (SZH—G—))

73



4 (5Ze) +2 (5ZHH -+ 5ZG—G—) -2 ((5ZhH) Con + (2 (5Ze) + 5ZHH + 5ZG—G— ) SZoc) S28 — )

1 = (4 — 452“52[5) (5SW) — SW
(0Zg-y- + 6Zy-G-) C2pS2a

B ie?(1)
8ciySay

115

C (HO,HO,H*,G+) — [

528 (2 (6Znt1) S20C3) — Ca (4 (8sw) sw + (4 (6Ze) + 2 (8Zum) + 6Zc-c- + 8Zg-11-) c%v)) 83, +
(2 (5ZG—H—) Sw + €23 (4 (5SW) Soq — (2 ((SZhH) Con + (4 (529) +2 (5ZHH) + (SZG—G— + (SZH—H—) 5204) Sw)) Cé\’

C(HOH, G HY) = | =2
116 BCw Sy

iez(l)]

sy (2 (6Znt1) S20C3) — Coa (4 (8sw) sw + (4 (8Ze) + 6Zyg—1- +2 (8Zun) + 6Z - ) c%v)) S5+
(2 ((SZH’G*) Sw + C28 (4. (5SW) Soo — (2 (5ZhH) Coo + (4 (529) + (SZH—Hf +2 (5ZHH) I 5ZG*G*) 52“) Sw)) C%V

e2<1>]

C(n,a%H,G") = | -S4
4

117

(5ZG—G—) SWSB-a — (Ca (4 (5SW) = (4 (5Ze) + 0Zan + 024y, + 5ZH*H’) Sw) + (5ZAG = 5ZhH) Swsa) SB +
(o (4: (5SW) Sq — SW <(5ZAG — 5ZhH) Co + (4- <5Ze> + 6Z A + 0Zpn + 6ZH*H*) S“))

1 =

118 85%\]

c (hO,AO,G_,H+> _ [ e*(1) ]

SW ((5ZH*H*) Sp-a — (5ZAG — 5ZhH) SaS/g) — Cy (4 (5SW) = (4 <5Ze> + 8Z A + 0Zpn + 5ZG’G’) Sw) Sp+
cp (4 (6sw) s« — sw ((0ZaG — 8Znp) ca + (4 (8Ze) + 6ZAA + 0Zph + 0Z5-G-) Sa))

e*(1)
8s3y

119

C (ho, G, H—,G+) — [ _

cacp (4 (8sw) — (4 (6Ze) + 6ZGG + 6Zpn + 8Zpy-11- ) Sw) + ((6ZaG + 6Znp) Casw + 4 (6sw) Sa) Sp —
SW ((5ZG—G—) CB-o + Sa ((5ZAG + 5ZhH) cp+ (4 (5Ze) +8Zcg + 0Zwn + 5ZH—H—) Sﬁ))

e*(1)
8s3y

120

C (ho, GO,G—,H+) — [




cacp (4 (0sw) — (4 (0Ze) + 0ZcG + 0Znn + 0ZG-G- ) sw) + ((0Zac + 6Zpn) casw + 4 (85w) Sa) S —
Sw ((5ZH*H*) Cp-a + Sa ((5ZAG + 5ZhH) cp+ (4 ((5Ze) + 602G + 02y, + 5ZG—G—) Sﬁ))

2

1

C(HO,AO,Hi,GJr) — [ e (3 )
121 SSW

4 (5SW) SaSp — Cu ((5ZAG -+ 5ZhH) SwSp — € (4 (5SW) = (4 (5Ze) + 8Zap + 071y + 5ZH*H*) Sw)) =
Sw ((5ZG—G—) Ch-a — Sa ((5ZAG + 5ZhH) g — (4 (5Ze) + O0Zan + 072 + 5ZH’H*) 5[3))

2
0 A0 ~— g+ — _e(1)
g(H,A,G H) [ 85%]

4 (6sw) Sasp — Ca ((8ZaG + 6Znp) swsp — ¢ (4 (0sw) — (4 (86Ze) + 6ZaA + 6Zpu + 0Z-- ) Sw)) —
Sw ((5ZH_H_) Ch-a — S ((5ZAG + 5ZhH) cp— (4 (5Ze) + 0Zan + 07y + 5ZG—G—) S[;))

e*(1)
853

123

C (HO,GO,H—,G+) - [

Cq (4 (5Sw) — (4 (5Ze) +6Zgg + 6Zpyu + 5ZH*H*) Sw) Sp — Sw <(5ZAG — 5ZhH) SaSp + (5ZG’G’> S/g_,x) —
cs (4 (5SW) Sq + Sw ((5ZAG = 5ZhH) Co — (4 (5Ze) + 872G + 0Zyu + 5ZH*H’) S[X))

il =

2(1
c(H°,6° G, HY) = [ (1) ]
124 SSW

Sw ((5ZAG = (SZhH) SaSp + ((SZH*H’) S/S-a) = Gy (4. ((SSW) = (4 (5Ze) + 82GG + 0Zyy + 5ZG—G—) Sw) Sp+
cs (4 (5SW) Sq + Sw ((5ZAG = 5ZhH) Co — (4 <5Ze) +6Zgg + 6Zpun + 5ZG*G*) S“))

3ie?( 4
c (a0, A0, 40, A7) = | 2C(2) ]
125 64CWSW

2 4 4
(8)s25 — (2)3 + (85w) 5% (9sgﬁ — 3251 — 258, (—4% — st + 8) + 1653 (2 - 35[5) sﬁ> +
4 = 327 ((5sw — (8Ze + 5Zan) Sw) Coy — (5sw)s%v) -
2
2c%s§,3 ((6ZAG) SZ[jSWC%\] (14 — 35§f3> — 4oy (4 — s§ﬁ> ((5sw — (8Ze + 8Zan) SW) c‘ZN — (6sw) sw>>

75



76

C

126

—ZC% (8 (8ZAG) CapSwCiy (3s§ﬁ + 1) + 52 (—24c%ﬁ - 1155/3 - 16) ((5sw — (8Ze + 8Zan) sw) oy — (85w) S\ZN)) +
4C% <(5ZAG) ch‘ZN (55%[5 + 4) = 8C2[352/3 ((5SW = (5Ze + 5ZAA) Sw) C%V = (5SW) S%V))

(1)sw — (85w — (6Ze + 6Zan) sw) (8 (2 — cop) shg — 9555 + 3255 — (3zszﬁ + 252,5) s4+ 485235/3) +

e (055304 (2 7)) )

128 (8cg) ey — 32 (8sp) copsapcy + 128 (8sp) sp' + 144 (8sp) s355 + 96 (5cp) s2psp +
2¢5 ((55,3) 528 (16 - 1552[3) +2(85cg) cap (12 - 555[5)) = (32 (8¢5) 525 — 112 (855) capsis — 32 (5¢p) s§ﬁ> 55 —
= (48 (858) 535 — 16 (5cp) capsds + 24 (8sp) sgﬁ) $3 —
Sg (48 (85p) c2psss — 8 (8cp) (4 — cap) S35 — 20 (85p) capsap + 42 (8cp) sgﬁ) +
28 (8(:% (18 (6cp) szﬁcgﬁ + (8sg) c2p (4 - 35%/3) —6(5¢cp) 52 (1 - 5%{3)) - 16c% (7 (6cg) copsap — (8sp) (4 - sﬁﬁ»)

3ie?

(4, 4% A%, G") = { “Tod

(2(5)+(2)cmszfs) }
i( 3 )sweiy — cp' ((4 (8sw) sg — sw (2 (8sp) + (4 (6Ze) + 3 (8Zan) + 8Zcc) sp)) iy — 4 (8sw) sﬁs%,v) +(4)s5—

3
<Z;52/55?3> (s,gc% ((4 (8sw) — (4 (8Ze) +3 (8Zan) + 8Zcc) sw) oy — 4 (8sw) S%N) (s%5 + 1> —2(8sp) swciy (3 - 75‘[15» -

5 1 4 (osw) sp (7 - 55‘/13) -
(85’533’3) (4 (sow)spsty (7 —5%) = ( sw ((8sp) (38 — 745} ) + (4 (6Z¢) +3 (6Zan) + 6Zac) 5p (7 — 555 ) ) W) -
A (4 (8sw) 5p5%y (6s‘,§ + 1) +c3 (sw ((4 (8Ze) + 3 (6Zan) + 6Zcc) 5p (65}*5 + 1) + (53p) (445‘; + 2)) — 4 (8sw) (sﬁ + 65,53)))
L 9 ((6 (855) sw — 5 (4 (85w) = (4 (8Zc) + 3 (8Zaa) + 6Zcc) sw) 5g) ¢y + 20 (6sw) sgsy ) +
S (4 (8sw) 5ps%y (6sﬁ + 7) — ( (8sw) $p (65[3 + 7) . ((4 (8Ze) + 3 (8Zan) + 6Zag) 5 (65‘; + 7) +2(53p) (26s‘g + 9))))
3

322 —32c% + 3955, —s3, (44 —94s%) —32 (1 —s%) 5+ 56¢% + cp (38 — 13535 ) 535 — 2¢5 (37555 + 12) +
(6ZAG)( B B B /3( /3) ( /3) B + 4555 (8¢5) B ( /3) B /s( B )

24 (2c;§ (24c%/3 + 59535 + 16) +165% (35‘; + 2)) 25253 (1155/3 —2 (—5%3 — 455 + 9))

—(1)sg — sweiy ((6ZA(;) 28 <cf3 + 1> <4c%5 - 4c‘[§ - S%ﬂ) —2(bcp) (80?3 I 20% <9s§[3 + 2) — 52858 (—113%[3 - 125% 4 6))) -

2 = cf ((4(6sw) — (4 (o7 )—|—3(5ZAA)+(5ZGG)SW)C%\;—4(5SW>S%\7> +

c ( (8sw) s (225,5 + 1) - ((5sw) (885;‘5 + 4) —sw (176 (658) 3 + (3 (6Zan) + 6Zcc) (225‘,*3 + 1) +(8Ze) (885% + 4))))

|



1 =

127

N
|

128

C (AO, G° G, GO) -

(835) swedy (24c§ - 48cg) — s2p (3(:,3 . 6c%) ((4 (8sw) — (4 (8Ze) + 3 (6Zan) + 6ZcG) sw) By — 4 (8sw) s%v) .

4 (8sp) (9535 +4s5 +2) +
52 4 (5SW) 3 52 352 +S4 +1) — C2 4 (5SW) 352 Sa+s +55 _ ( /3) ( 23 B ) S
B B°W 2B B W 2858 B B ) \

(4 (6Ze) + 3 (8Zan) + 6Zcc) sp (352/3 +sh+ 1)

C(AO,AO,GO,GO> _ [ ie*(2) ]

- 4 .3
32chW

2 (8sw) s (1253[5 — 353 (—2% — 854+ 5) + 1653554 — 85?3) +

= Gy (( 1 )sw + 2 (6sw) <3 (—2C25 — 4535+ 5) S35 — 8533 (3s%ﬁ - 2) sp+ 85%)) +

(&% — (czﬁ (24cg —6c3 (4 - sgﬁ)) + 8¢ (35%[5 + 2))) ((2 (8sw) — (2 (8Ze) + 6Zan + 6ZcG) sw) ¢y — 2 (65w) s%N)

—48 (855) s25¢5 — 605 (2 (835) 525 (5 - 85§ﬁ) + (8cg) c2p (12 . 55§ﬁ)) 25 — (55p) (32 . 24s§ﬁ) 5 — 48 (8¢p) 5295 —
1252/30% ((55/3) 28 (4 — 3s§/3> — (6cp) s2p (133%,5 + 4)) - (32 (6cg) sop — 168 (8sp) 02,355/5 + 72 (6cp) s%) s% +
(48 (855) 535 — 24 (5cg) caps3s + 156 (8sp) sgﬁ) s%+
s5 (72 (63) copshs — 12 (8cg) (5 — cap) 535 — 30 (85g) capshs +96 (5cg) 35 ) +
8 (C[Z; <6 (55[5) C2pS28 — (50[5) (4 = 35%3)) -+ SzﬁC% (21 (5C/5) CpS2p + (55[3) <9S%ﬁ + 4))) —
(2 (6Ze) + 6Zan + 6ZGG) (3 (5 — 2cpp) s3p — 12555 — (165§[5 + 245‘2*,5) s + 85%)

3ie?

————(2(5 )+ (2)cyss

o (205)+ (2epss) |
1
(3 )swely — cit (4 (sw) 55 — sw (2 (85p) + (4 (6Zc) + 6Zan + 3 (6Zcc)) 5p)) y — 4 (S5w) spshy ) + (4 )sh -

;szﬁs;> (s5% ((4(85w) = (4(8Z¢) + 6Zan + 3 (8Zcc)) sw) cly — 4 (dsw) shy) (s +1) — 2 (8sg) swely (3-7s5) ) -

1 4 (osw) sp (7 - 55%) -
(85’35%) (4 (3sw) spsfy (7= 55) - ( sw ((65) (38 — 7454 + (4 (6Zc) + 6Zan +3(8Zcc)) sp (7 — 554 ) ) C%V) -
ch (4 (dsw) spshy (655 +1) +chy (sw ((4(6Ze) +8Zan +3(8Zcc)) s (65 +1) + (d5g) (44sh +2) ) — 4 (6sw) (55 + 63 ) ))

-

—c5 (6 (85) sw — 5 (4 (85w) — (4 (6Ze) + 8Zaa +3 (6Zc)) sw) 55) Cly + 20 (85w) spshy ) +

8 (4 (8sw) 5p5% (65‘}3 + 7) — (4 (8sw) s (65% + 7) — sw ((4 (8Ze) + 8Zan + 3 (6Z6G)) 5p (65% 4 7) +2(55p) (26s;§ 4 9))))

77



56¢% + cg (38 — 1352, ) 82, — 2% (3752, +12) + 32¢12 — 328 + 3956, — 52, (44 —945%) —32 (1 —s%)s& +
3 — 45y (5%)( B ﬁ( Zﬁ) 28 /3< 28 ) — (6Zac) B B 28 ZB( /5) ( /5) B

253p5} (11535 — 2 (=53 — 455 +9))) 35 (204 (24035 + 5953 + 16) + 1655 (355 +2) )

SWeiy ((5ZAG) 28 (c% + 1) (4c%3 - 4c‘[§ - sﬁﬁ) + 2 (6cp) (86% 4 ZC% (95%/5 + 2) — S2pSp (—115%[5 — 125‘,15 + 6))) —(1)sg—
- & ((4 (8sw) — (4 (5Ze) + 6Zan + 3 (8Z63)) sw) &y — 4 (8s5w) S%V) +
ch (4 (dsw) sty (2255 +1) — iy ((6sw) (885} +4) — sw (176 (85p) s} + (6Zan +3 (6Zcc)) (2255 +1) + (5Zc) (8854 +4) ) ))

(8s5) swciy (24c% - 48cg) — 528 <3c,3 - 6c%) ((4 (8sw) — (4 (8Ze) + 8Zan + 3 (6Zag)) sw) ¢y — 4 (8sw) s\z,v) -

4 (8sp) (935 +4s5+2) +
53 | 4 (8sw) spsty (3535 + 55+ 1) —chy | 4 (8sw) (35358 +5p+53) — ( ’3)( w00 ) sw
B B°W 2B B W 28 B B B ) \

(4 (6Ze) + 6Zan +3 (6Zcc)) sp (352,3 +54+ 1)

-2
C (GO, GO, GO, GO) — 3ie ( 3 )
64cis3,;

—(2)s2p + 32cF ((5sw — (8Ze + 8ZG) sw) ¢y — (85w) s%v) + (8sw) s (953,3 — 325} — 264 (—4% — 8) + 16534 (2 - 33;*3) s;§) .
3 = Gy (1 )sw+ (dsw) (9585 — 3257 — 258 (—deo — 5 +8) + 1653 (2353 ) s) ) +
2534 (2 (8Zac) s2p5wC%y (14 - 355/5) +8cap (4 —s35) ((5sw — (6Ze + 6Zgg) sw) &y — (8sw) s%v))

4§ ((5ZAG) sy (5s§ﬁ + 4) + 8cap52p ((5sw — (8Ze + 8ZG) sw) & — (5w) s%v)) .
ZC% <C%/v ((5ZAG) CoBSW (24s%ﬁ + 8) — (6sw — (0Ze + 6ZGG) sw) (852,5 (2 - 3c%5) — 1153[3» + (sw) 528 (—24c§ﬁ — 115%ﬁ + 16) S‘ZN)



128 (6c) chl — 16 (6Zac) s2p (cf + copch ) — (6Ze) (955 — 32512 — 2535 (—4eop — s§+8) + 1653 (2 — 35§ ) s ) +
2cp ((55/5) 526 (16 - 1552ﬁ> +2(8cp) cop (12 - 583/5)) S35 —
(6Zc) (9585 — 325} — 2535 (8 —sh) + 16535 (2~ 35 ) 54
( 32 (85) capch + 1665 (7 (8cp) capsap — (856) (4= 535) ) — ) .

8¢5 (18 (6¢5) 525635 + (855) 2 (4 . 355,3) — 6(5cp) $2 (1 . sgﬁ)) zﬁ
(8¢s) s2p (21535 + 1655 — 1653, (sh+1) — 48s5) +
2 ( 4 (63p) sp (3535 + 535 (6 — 1854 ) — 1655 ) + ) NEE
(6Zac) 3 (3535 — 2 (—sh — 655+ 7)) ’

)s3
( (8cp) s34 (1 — 25%) +2(0sp) s28 (—55%/3 — 285+ 12) oS
4(6Zcc) s3p + (6Zac) (1153 — 1253 (1 - 255 ) +8 (sh +5§)) 26526

. s285W (2 (8ZaG) +0Z 1y~ + 06Zy-G-) Ciy +

1e-c
c(a%a%H 1Y) = | - 52 (4(6sw)s‘2,\,—

130 8Cé\]S€’N 28
T~ 2
(4 (6sw) — sw (4 (8Ze) + 0Zy—- + 16¢cp (8cg) + 1655 (8sg) + 2 (8Zan) + 8Zy-1-)) Ciy

)
131 8eyySiy
—25wchy ((5ZAG —8Zc-1-) Sy — (8Zac) sﬁﬁ) —

1 =
C2p528 ((4 (8sw) — sw (4 (6Ze) + 2 (5Zan) + 6Zg-g- + 6Zy-p1- + 16 (5cg) cp + 16 (555) 58)) ¢y — 4 (85w) s%v)

ie?(1)

1.3
BcwSw

C (AO,AO,G—,H+) - [ —

132

 —capsap ((4(8sw) — sw (4 (6Ze) + Zyy11- +2 (5Zan) +8Z-- +16 (8cp) c + 16 (85g) 53)) chy — 4 (65w) sy ) —

25yl ((5ZAG — 6Z--) & — (5Zg) 52,3)

s 52
133 SCWSW

79



4 (cév (sw (2(5Ze) + 6Zan + 6Zg-- + 6 (5c5) cp+ 6 (535) 55) — (Ssw) (sgﬁ + 1)) — (8sw) cgﬁsév) +
C2BSW ((2 (5ZAG) — 5ZG*H’ = 5ZH’G*) S28 + 2C2/3 (2 (529) + 0Zap + 5ZG*G* +8 (5Cﬁ) cp +8 (5Sﬁ) 5[3)) C%\/

1 =

s 52
C (%G H HY) = _164( 13)
134 8CWSW

—C2p52 ((4 (8sw) — sw (4 (8Ze) + 6Zyy—11- + 6Zan + 6ZaG + 6Zy-p- + 16 (5cg) cp + 16 (8s5) sp)) By — 4 (8sw) s%N) +

= (2(6Zac) — 8Zg-y- — 6Zy-g-) Cly + 2
5 Swlw
(0Zg-y- +6Zy-c-)s2p

. 0 _ 2 4 6 o
C(A%C"H G ) = | &5 |~ () (168 (s + o) + ) ey + (1)
hed 32ci sty dsw (4 (8Ze) + 1605 (5cg) + 6Zan + 826G + 6Zc + 6Zyy-1g- + 1655 (855) c%,j)

— (8sw) sty <<—85§/3 + 53[5 + 24) 5%, — 8 (c% + s%)) -

il —
4ty (sw (4(8Ze) + 6Zan + 676G + 7 + 8Zuyyr- +16 (cg) e + 16 (83p) sgsy ) — (ssw) (2 — 4s%y) (ch+55) )

SZﬁ

T3 - cw +(1)s3
156 32ciysiy dswy (4(6Ze) + 67y - + 1604 (8cp) + 6Zan + 6ZcG + 676 + 1655 (855) g )

C (AO G0 G- H+) _ { ie? ( ( (6sw) (16 -8 (S%ﬁ —{—S%ﬁ) +Sg/3) _
— (8sw) sty ((—855[3 + 555 + 24) soy — 8 (c% + Sﬁ)) _

-
43, (sw (4 (8Ze) + 6Zpy-1g- + 6Zan + 8ZcG + 6Zg-- + 16 (5c5) g + 16 (855) s,js%N) — (8sw) (2 - 4s%v) (c% + sg))

_ie*(1)
8ch Sy

137

C (AO, GO,G—,G+> - [

C2p52 ((4 (8sw) — sw (4 (8Ze) + 6Zan + 6ZcG +2 (8Zg--) + 16 (8cg) cg + 16 (855) sp)) &y — 4 (Ssw) s%N) +

i = (2(8ZaG) — 6Z1- — 6Zyy-g-) Coy + )
2 SWCW
(0Zg-y- +6Zy-c-)s2p

2
C (GO, GO,H—,H+) _ | 0
138 8ciSoy



C

139

C

140

1 =

(GO, GO,G_,H+> _ [ ie?(1)

4 (8sw) a5ty — cly (2sw (4 (8Ze) + 6Zpy- 11 +2 (8ZcG) + 6Zg-1g- + 12 (5¢g) cp + 12 (855) sp) — 4 (8sw) <s§ﬁ + 1)) -

Co2BSW ((2 (5ZAG) — 5ZG’H* — 5ZH*G’) S2p — €2 (4 (5Ze) + 5ZH’H* +2 (5ZGG) =+ 5ZH’H* +16 (5Cﬁ) cp + 16 (5Sﬁ)

(GO, GO,H—’GJr) _ [ i324( 1) ]

3
8w Sy

sw (2 (6Zac) (cw — 26) (cw + 526) Gy — 2 (6Z- ) ) —
C2p528 ((4 (8sw) — sw (4 (8Ze) +2 (8ZcG) + 6Zg-- + 8Zyy-11- + 16 (8¢g) cg + 16 (855) 5p)) &y — 4 (Ssw) s%V)

4 .3
BcwSw

— 5 ((4 (8sw) — sw (4 (8Ze) + 6Zyg-1- + 2 (8Zaa) + 6Zg-g- + 16 (8cp) cp + 16 (855) 55) ) ¢y — 4 (85w) s%v) +

1 =
SW <2 (5ZAG) (CW — 52[5) (Cw -+ 52[5) C\ZN -2 (5ZH—G—) C%N)
5 2(5SW) W c
_ 1e“c 28—
c(c’6%6,6t) = | -2 (2 (8sw) — sw (2 (8Ze) + 8¢ (8¢g) + 855 (855) + 6Za6 + 6Z-c-)) iy
141 BcwSw

142

143

C(H ,H ,H",G") = [ _ie(1)

$265W (2 (8ZAG) +8Zg-1- +8Zy-- ) Coy

C(H,H ,H",H") = 1132(1)% ]

2c3,5%;
c2 (255 6Z.) + 67 = 2 252 —
r W) — (2(8Ze) 4 8Zyy-11- ) sw) cy — 2 (8sw) siy ) + 2 (8sw) siyss
((6Zg g C2/3 + (8Zg-1 + 67y ) 528) sw + c
W
(2 (6sw) — (2 (0Ze) + 6Zyy-11- ) Sw) 513

1.3
4CWSW

—capsap (4 (65w) — (4(8Ze) +6Zg -~ +2(6Zg 1)) sw) cy — 4 (8sw) sy ) +

(1 i ) ( (6Zg-41-) (28 — 2k + 3535 — 254) + )
2

282 ((6Zyy-13-) €2 + (6Zy3-G- ) 52)

s8)) Ci

81



82

144

ie?s2
C(H,H,G%,G") = ! : 25 ((2 (bsw) — sw (2 (6Ze) + 6Z - —I—(SZH—H—))C‘ZN—Z((SSW)S%N) ]

.2
C(H,G  H* HY) = | ¥L1)% (41 )352/3
145 4CWSW

A ((4 (8sw) — (4 (6Ze) + 6Z-- + 6Zi-11- ) sw) By — 4 (Ssw) s%N) + 4 (sw) s3ys3 —

1 = (2 (5ZH_H_) CZﬂ + (5ZG_H7 + 5ZH7G—) 52/3) SW + C2
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[SSSS]1 2 Higgs — 2 Sleptons

2
iecd
0 1.0 ~ ~ g3,g4
%(h h ’Vg3’vg4) |8
CWSW

ugz
Og1,g40g2,63Mug, Uy Uz Ugy'y

Y A R u“gzu
3 =45y, (cy (6Ze) +sw (6sw)) Ugsy [ 5% 5% (

ug3
0g1,620g3,gamMuy; Uy 1 Uz Uy

llgz*

— Uy u”g2*) i

ug3* ug3>k

il fg3 fg3
Og1,62083,84Us2 > <u53,1 Uy —4Ug, us4,2>

S, B ( ((5Ze) sw — Ssw) (cBy +8ck) + (Ssw) sy ) UBAULE — 4 ((8sw) sw + (52e) ) syUSSUSS ) U, +

Ssw) (c%V + 8cév) + (8sw) s%N> U ULe, — 4 ((5sw) sw + (6Ze) ¢ ) U ule )

llgz* ﬁgl gl* ﬁgz ﬁgZ* ~g1
Ugy Uy + Uy U U, Uy

+

Mg3* ﬁg3 ugl* ﬁgl 1183* o3
Uy Uy + Ugpp U Uy Uy

4co, ((sw (6Ze) — Osw) c%v + (8sw) S%V> +
swely (2520 (6Znn) + caa (2 (6Zmn) + 6711 + 621, )
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281 €83 Cg

C(ho H &3 ~s4|> —

[ i0%( 4 )643,64 ]

4 3 a4 3
8ch[3MWsW

(3 )cpsweiy M, + U§§4f (cﬁswc‘ZNM‘zN <c2“ (1 2CW) cMiy — 2cwm 2) (5Zig44 U 1+ 5z§gg4ueg4) +2(1 )Uséiﬁ) —

4 =
2U%: s3,2 <C/35WCWMW (CZaCﬁMWSW + Cwm ) <5Zig44u8g4 + 5Zeg4 eg4> + ( sef'i42>
. (c2a (126} ) My — 2hym2 52 ) (SZERUL" + 6232555 ) U, -
2 (canchMiyshy + chym2 52 (SZ3 UL + 82733, U58" ) USE,
2 ((5ZhH) $20C3 + Cou (2 (8sw) sw + (2 (6Zo) + 6Zpn) c%v)) 3 My +
2 = 4 (8sw) Miys2 +
meg4cé\, 4c/35W5m;g4M‘2Nsi — Mgy, W ) 2\ o cp+4(5cp) swMiys?
- ((5zhH) SpaMZ, — 2 ((2 (8Ze) + 6Zpn) M3, — 5MW) s“)
(8Z1npx) S2a5w (1 - 2c%N) 2+
2 (8sw) (1 -2k ) st + cpMy —
Cox
il - (2 (8sw) + (2 (6Ze) + 6Zpn) sw (1 - 2c%N)) c2,
4 (6sw) MZ;s2 +

4 s A g2 2
Mg, Ciy 4cﬁsW5mg4MWs“ — My,

284

285 €ga € g4

2 (C‘chz m2

C (HO, H, vy3, @4) -

C(HO HO &3 ~s4T) S

cp + 4 (8cp) swMiys?
sw ((6ZhH) Soa M2, — 2 ((2 (8Ze) + 6Zun) M3, — 5M€V) si)

igz5g3 g4 4C2¢X ((SW (5Ze) — (SSW) C%,V + (5SW> S%N) —
8civstv \ swoly (2520 (6Zmmt) — caa (2(8Z1mt) + 6711 + 671, ) )

iez( 4 )6g3,g4
SCéVc% Mis3

(3 )caswely My — UET (2(1)U — caswelyMiy (2cyeim?, + can (1 - 26 ) MRy ) (6Z2,U% + 57,5 ) ) +

2U%, (c/gswc%vM\zN (c%vc2m§4 C2aCh Miys ) (5Zig:4u

&

g4 + §Z;gz4u€g4) + ( 2 )Ufi;)

(2chvcim2, + caa (1 2% ) AMEy ) (SZ¥0UT" + 8Z535, U5 ) U, +

2 9 Egg, Cos* eg3 eg4* Coa
CZOCC[J’MWSW) (521,s3ul,2 + 062, 5Uy, )Us4,2



2 ((5ZhH) SQ(XC‘ZN — Coy (2 (5SW) Sw + (2 (5Ze) + 5ZHH) C\Z/\f)) C%M%NS%\] +
2 = (5ZhH) CﬁSQ“SWM\ZN +

2
me 4cW 4cﬁsW5m A M, — Me,,
22 (2 (5cg) swMZ; + cp (2 (Ssw) M3, — sw ((2 (8Ze) + 6Zs11) M3, — 5M€N))) ’
(6Znn) s2asw (1 - 2C\2N> Cly —
2 (8sw) (1 - 2c%N) s2, + M —
Con
1 = (2 (8sw) + (2(8Ze) + 6Zsa) sw (1 - 2c$v)) c2,
(5ZhH) CBSZ SwM\ZN +
meg4cé\, 4cﬁsW5m;g4c§M\2N - ) * ) 5 ) ) M,
2c2 (2 (5cg) swM3, + c (2 (Ssw) M3, — sw ((2 (8Ze) + 8Zs11) M3, — 5MW)))
c (AO A0 f/ga VT4> _ i€25g3 ” 4625 ((SW (5Ze) — 5SW) C%V + (5SW) S%V) —|—~
8 8 i 8CWSW SWC\2N (252[3 (5ZAG) + c2p (2 (5ZAA) + 571//1 + 5Z1~/’1>>
C (6,6, v, 7L,) = i (Acas ((sw (67¢) = dsw) cy + (Bsw) ) -
s rVg3r Voq | — 5 -
2 & i 8CWSW ch‘ZN <252[; (‘SZAG) — 028 <2 (5ZG(;) + 5Z1/,1 + 5Z1’/1)>
[ i626,3 45 v _
C (AO, GO, Vg3, v;}) = | Tt (4 (8sw) s3 + ¢, (4 (sw (8Ze) — sw) + sw <5ZAA + 87+ 67y, + 52{1)))
290 SCWSW
iez( 4 )5 3 ol
C AO AO ~S3, ~s4,t — 85,8
291( €g3 g4 ) SC%VC%MéVS%N
o (B)cpswelyMy + UET (201)U5 — sweh My (sapspchym, — cap (1 - 26k ) M3y ) (SZ,UR + 872 U5% ) ) —
2% (cosweleMiy (canchMiyshy + chym? 55 ) (SZ, UL + 67, U5S ) +2(2 U, )
Con* Cos ¥ &
m_ (Czp’ (1 - 2Cw> cpMiy — 2ciym; 4Sﬁ> (52?23%“‘? bz i ) Ugh —

2 (capchMiysty + hym? 55 ) (SZ3,UT%" + 67355 U5% ) U,

((5ZAG) 528C% + C2p (2 (8sw) sw + (2 (6Ze) + 6Zan) c%v)) S My +

S
| \ N 2 (2 (@sw) My — sw ((2(6Ze) + 8Zaa) My — 5M3y ) ) +
Mey SpCw | S2p8W oMy Miy — Me,,



My ((5ZAG) S285W (1 . 2c%v) 2 + cop (( (5sw) (2 (5z ) + 5ZAA) sw (1 . 2cw)) c2, + 2 (8sw) <1 - 2c%v) s%v)) -
_ 528 _ _

C (GO GO ~83 ~54T) — iez( 3 )5g3 g4
292 ‘g gt 8c,5cWM{4N

&

—U:§41* (2( 2 )U:fl — C[)’SWC‘ZNM\ZN <2c‘2,\,m§g4 +cp (1 — 2(:\2,\,) M\%\,) (57?8441,[ B 5Zeg4 u;%)) _
Cos ¥ e, & & e, @
B 2usg‘f2 (2( 1 )Usi; — cﬁswc‘ZNM‘ZN (c%,vmfg4 — CZﬁM‘ZNS%V) (5zlgg4u By 5228341,[ g4>) +
(2hm2, + cap (1— 263 ) My ) (SZ3ULE" + 6Z33,U55" ) Ul +

2 a2
) \ cgswew My
2 2 2 2 Cg3 ; rlgu* 8g3 7 7lgd* 8g1

2 (Cwmeg4 - CZISMWSW) (521,53U1,2 +0Zy 3y, ) Usg,

w (2 (6cp) + (5ZAG)S/5)MW+

4 2
cwhs  —
. g (2 (dsw) My — sw ((2(6Ze) + 8Zcc) My — 5MYy ) ) e
- 2 (ssw) (1— 22 ) s3 + \
cg | 4m, 4swém s ewMiy — | (6Zac) s2psw (1 - 2c%v) oy — < ) o , | s My
(2 (85w) + (2 (6Ze) + 6Zag) sw (1 —2¢%,) ) &
o —CB <2meg4sw(5m C%NMW ol < 5ZAG Szf_;CW — 028 <2 ((5SW> Sw + (2 <5Ze) ol 5ZGG) C‘2N>> MWSW>
chm?, (sw (2 (5cg) + (5Zac) 55) M3, + (2 (8sw) M2, — sw ((2 (8Ze) + 6Zag) M2, — 5MW)))

C (AO GO, %3 ~s4T> _ 132(3)55;3%4
293 g3' 84 8CéVC%M{4N53\/

s (szﬁswc\%\,M\zN (chom2, + (1— 26k ) M) (SZTLUR +0Z3U5% ) + (2)Uff, ) —

u§§42* (( 1 )US42 S2pSWChy My (cwme . 2C[5MWSW> (5Zj%;4ueg4 + 5Z§gg4lleg4)) +
(chmz, + (1 - 20k ) M3y ) (8Z5%5Uys” + 62555 ) UK, +
(sz/vme s 2C/3MWSW) (5Zig§3Uf?§* + 5Z§g§3U§?§*) usefz

3 —

2 2
SzﬁSWCWMW
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25730 My +
meg4cé\, 452[35W5m;g4M€\, — My, S , | sw 4 (8sw) s25Miy _
(2 (5ZAG) = (4 ((5Ze) + 8Zan + 5ZGG) Sop + 8 (5Cﬁ) 5[5) My

4 (((6Ze) sw — 8sw) fy (1— 25 ) = (6sw) sy ) —

2\ o szﬁC%Mév
(5ZAA + 5ZGG) SW (1 — ZCW) Cw

2525 (4 (8sw) sw + (4 (6Ze) + 6Zan + 6Zcg) c%v) A Misyy —
B \ . o (4 (85w) My — 25w (2 (6Ze) My — oM}y ) ) +
Meyy Cy 452/35W5mgg4MW — ) Mey,
sw (2 (8Zag) — (6Zaa + 8ZaG) Sop + 8 (5C/5) 5/3) My

ie?s S — N
C (ho, HO, 5, vl) = | =t (4 (8sw) 5% + ¢ (4 (sw (6Ze) — Ssw) + sw (5zhh +6Zun + 62y 1 + 52{1> ))
300 8 8CWSW , ,

c0r.)

iez( 4 )5g3,g4
8c§vc% Mis3;

(chmz, + (1 - 20k ) M3y ) (622U + 62355 ) U,

4 = sZacﬁch%VM‘zN ;
(C\Z/vm 20/3Mw5w> (5Z%§3u16§* + 5Z§g§3UEg4*) useégfz

CpS20SWCoy My (c%ngg4 + (1 - 20‘2,\]) C%M\ZN) (57%2411684 + 5Zeg4 Ueg4> +

3 = i
(1) megucty + s2achMiy (4 (Esw) + (4 (6Ze) + 6Zuin + 6Zuama) sw (1 - 26y ) ) cfy +4 (dsw) (1 - 26} ) sy ) ) UK,
, _ —Chsaswei My (chm2, —2chMEsty ) (SZ5,U% + 572,55 ) —
(1) eyuchy — 2520 (4 (85w) sw + (4 (8Ze) + 6Znn + 6Zem) Sy ) chMiysiy ) USk
4 (8sw) 20 My +
1 = 4520¢CﬁSWM‘2N'5m;i — ey, | cp 257, 6M3, — + 4s205Ww M3y (8¢p)

2 2 2 W
My ((4(6Ze) + 8Znh + 6Zun) 20 — 2 (6Zuwa) (& + 53 )

(2)ug -

. 2
ie°8g3 64 54,1

AV2Miysty \ cpswMly (sasem2, + carpch My ) (U OZ, + US56Z55, )
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1
E( 1 )c%Mév — My S2p8a (ZSwém;g?)M\zN — Meg, (Sw(SM\ZN + 2 (8sw) M‘ZN)) _

8= s (8(8cp) sp+2(6Zg-p-) cf) +
(stM\ZN> 6Z7 1 (szﬁsam + 2ca+,5cﬁMW) * ( E ﬁ) nga
Szﬁ ((5ZhH) Co — (4 (529) —+ 5Zhh + 5ZH—H—) )

SWSx <(4 (529) + 5Zhh + 5ZH’H*) 528 — 2 (5ZhH + (SZG*H_) C%) — 528 ((5ZhH + (SZGfH_) CaSW + 4 ((5SW) S(x) +
2cq (4 (85w) — (4 (6Ze) + 8Znh + 0Zy-- ) sw) Cj

e
h .I. o 1€ 5g3 g4 ( 2 )Usisl +
3%( G Vg3/ g4 ) - 4\/§C2 M4 53 2 2 2 g3 €g4 L’g3 €g4
EMwsiy \ caswMiy (sam?, — casarsMiy ) (U671, + U075,

1
cs (2( 1) My + 255 (25wOmeE My — ey, (swoMiy +2 (Ssw) M) )) +

2 =
v cp ((0Znn) ca — (4 (8Ze) + 6Zpn + 6Zg-G-) Sa) +
SWM\Z/V Cﬁéz}/,l (Sam§g3 o Cﬁsoc+[3M\2N) — B « € G G o4 mgga
S (4 (8cp) + (6Zyy-g-) sp)
. _ (8 (85w) S — 25w ((4 (8Ze) + 6Zh + 6Zg-- ) S — (8Znit — 8Zy--) ) €5 +

S23 (Coc (4 (5SW) = (4 (529) + 02y + 5ZG—G—) Sw) = (5ZhH = 5ZH—G—) Swslx)

C (0 H* g, 7L,) =

8oy
1€ 5g3 g4 ( 2 )us§41
BV2Miysiy \ swMy (sapsam?,, + 2carpchMiy ) (U 0775, + U3 623, )
SWSa <8 (b6cg)sp+2(6Zy-g-)c ) MW+ 1)Myy —

H - Su ( (8sw) — swoZ, 1) M3, —
meg452/3 4SWS“51’YZ meg4
sw ( ((4 (6Ze) + 6Zyy 11 + 6Znn) 5 — (8Znp1) o) My — 2sa5M$N>

~25w ((6Zss-11-) Cort + (6Zpr-G- ) Scvp) € — 2 ((5ZhH) SWSx — Cut (4 (8sw) — sw (4 (6Ze) + 6Zup + 57{1») ¢4 —
1 = Sa (4 (5SW) — Sw(sjil) —
SzﬁCﬁ
W ((4 (5Ze) + 5Zhh) S — (5ZhH) C(x)

G678 w) =

, L
16?843 04 ( (2)ug; +

100 8V2CEMisy \ 2egswMiy (sam2, — cpsansMiy ) (UF 8735 + U3 625%,) ) ]



(1)Miy — swsa (8 (8cp) +2 (8Z-1-) sp) mi My +
= S (4 (8sw) — swoZ, 4 ) M3, +
2cpMme,, 4swslx5m;iM\2N — “ ( (05w) 1'1> W
Sw <25“(5M\2N + ((6Znt) o — (4 (6Ze) + 6Zpn + 6Z ) Sa) M@)

cpsap (Ca (4 (0sw) — (4(6Ze) + 0Zpn) sw) — (6Znn) swsa) +2 (4 (8sw) S« — sw ((4 (0Ze) + 8Znn) Sa — (8ZhH) Cax)) c% -
25w ((6Z-11-) Carp + Sarp (626~ +6Z11) ) b

1 é
2 (1 83
C(a%H v, iyl) = | =28 Spge | g(DUdrt

320

3ar4 3 lo3 C3
AV2EMiysiy | cpswMy (capchMBy +m2 s} ) (U575, + U3 0Z5%, )

—swm?, M (2 (8ZaG + 6Z—11-) cpsap + 16 (5cp) 5%) _
1= M ((4 (8sw) — (4 (8Ze) + 6Zan + 6711 ) Sw) (4cg - cﬁsgﬁ) — 45y ((6Zac + 6Zg-p- ) 52 + 28627 1) c»;;) +
21Me 52658 <4sW5m§3M%N + g, (sw ((4 (8Ze) + 8Zan + 675y 41 ) Miy — 25M5V) — (4 (8sw) — swoZ¥4) M%V))

2
. 4, e 5g3,g4 e 2 2 2 8o3 =P, 8o3 P,
3C21<GO'G "’g3re~§4T) = [ 4\[276[3]\43\/5‘3/\/ (( 1)U, + cpswMiy (meg3 —CZISMW) (UfiéZf;%— UZ*"*‘;(SZZ%;)) ]
g A2 2 2
2cpMe,, (ZSW(Smg3MW — Mgy (swéMW + 2 (8sw) MW)) +
1 4 (bsw) — (4 (6Ze) +0Zcg + 02— )Sw)Sg —
1= <2M{“;\,> (8 (8sw) — 2 (4 (6Ze) + 8Zcc + 8Zg-¢-) sw) €5 — (4 (Bsw) — (4 (5Ze) 102G + 0Zg-g-) sw) s s2 | —

swMy ((4(5cp) — (4(8Ze) +6Zcc + 6Zg-G-) cp + (8Zac + 8Zu--) sp) M2, — c8Ziy (m2, — capMy ) )

e
€2§g3,g4 ( 1 )usi?l +

(4% v, ) = | ——28 | o o
g 4722 M3, <2s2ﬁsWM$V> (m2, —2chM3, ) (U671, + U35 6755%,)

322
—21M, 5 ((55 ) My — S 5meg>Mz n
€g3 2/5 W 683 W g3 W
1= \4 (8ZAG — 6Z45-G-) Sw <4C%_S§ﬁ)

1 y 1 8(5cp) s5p — (4 (8Ze) + 8Zan + 6Zg-c-) 525 +
Sw (Szng\z,\ﬂSZ{l) <m23—2c%3M‘2N> — (M‘ZN> (6c5) 55 — (4 (6Z) AA G-G-) 528 ’
2 5 2 2 ((6Zac) 4 + (6Zi-c-) 55) s
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e,
625g3,g4 ( 1 ﬂlsfl +

C(GY H v, &%) = | -8 _ | 4
( i ) 425 Myysiy (252/35wM5v> (mgga —ZC%M%V) (Uigf5zib§4+u§’i5zgg§4>

323 g4

Me 528 <st(5m;g3M\2N — M, (sW(SM%V + 2 (6sw) M@)) -

1
1= 4M{‘;\,) (4526 (4 (85w) — (4 (6Ze) + 826G + 8Zuy-11-) sw) € — (8Zac — 8741 ) sw (4ch —535) ) —
1
ZsWMEN> <m§g3 (— (4(6Ze) + 6Zca + 8Zu 1) 528 + 8 (6¢8) 5p +2 (6Zg51-) & + 2 (6Zac) sg) — 525623, ( ZCﬁMw))

JES
2543 04 (1)ug, +
z

0 g+ 53 i ) = _
ClASHY, - 3a04 3 4% o —Cg3 Coa* < Cg3
16\/§CI3MWSW ZSWMW (SzﬁSﬁm +2C25CﬁMW> (uli,%l 521%53 + Ufl 5Z2%53>

1 g3' g4
2megys2psp (4swomi My — me,, ( (4 (6sw) —swZy1) My — sw ((4(8Ze) + 6Zgyyr- + Zan) My —26My) ) ) —
1= sym M, (2 (8Zac + 6Zy- - ) cpsap + 16 (5¢p) s§> -
M, ((4 (8sw) — (4 (6Ze) + 6Zan) sw) (4&5 . cﬁsgﬁ) 4oy ((5ZAG + 6Zy- - ) 52 + Cap (5ZH7H7 + 57{1)) c%)

2 ~ . ~ .
c (e 6t e, v,) = [ _m (1)U + caswMiy (m2, — capMiy ) (U677, + U3 6235, ) ) ]
) (8 (8sw) — 2 (4 (8Ze) + 8Zcg) sw) ch —
0 <2M6V> s2p (4 (85w) — (4 (8Ze) + 6ZcG) sw) Sg — + 2¢pey, (25w5m;iMx2N — ey, (SW‘SM\ZN +2(0sw) Mev)) -
2¢5 ((8Z2G-G-) c2p — (8ZaG + 8ZG-11-) 52p) 5w
swMfy ((4(8cp) — (4(8Zc) +6Zcc + 6Zg-G-) cp + (8Zac + 8211 ) sp) M2, — c6Z1 1 (m2, — capMiy ) )

Cos ¥
625g3,g4 ( 1 )usg,ll +

C<A0’G+ 7 ~T>: 2 Afd 3 1 2 2 2 A 12 Gga* g3 Zga* ¢ g3
4ﬁcﬁMWsW (252/35WMW> (meg4 — 2C/3MW) (u 8 (SZlg53 + Uy’ 8 5Zzg53>

326 g3’ 34

_2meg452/5 ((5SW) Meg, — Sw5m ) Mw i
1
<4M{4N) (4 (4 (5SW) S8 — ((5ZG’H*) 28 + (4 (5Ze) + 5ZAA + 5ZG’G*) 52/3) Sw) C% + (5ZAG) SW (4C7§ — S%/j)) +

1 8(8cp)sp — (4 (6Ze) + 6Zan + 6Zg--) 528 +
<M2> (8cp) sp 2( (6Ze) AZA G-G-) 28 b g3y | 2,
2 <(5ZAG) cg+ (0Zg-u-) 5/5)

1 =

1 =7
SW (252[3M‘2N5Z1,1> <m§g4 — 2C%M‘2N) —



327

c (6% H", 83, 7,) =

2
e 5g3,g4

N 2 M f4 o3
16v/2cg Mty \ 2s0pswMiy (m2,

Cart <, 2tk
_ZC%M%V> (uﬁl 8Zy ' + U] 5Z2%§3>

V4

(

M2, <(5ZAG) sw (4c‘,§ - sgﬁ) — 4syp (4 (8sw) — sw (4 (6Ze) + 6Zyy-1- + 6ZcG + 57{1)) cg) -
)
(

1= 2m, s (4sw5mf;4M%V — Mg, ((4 (8sw) — swbZy 1 ) M3y — sw ((4 (6Ze) + 6Zgy- - + 6Zc) M3, — 25M5V) )) +
swhMpy (4 (6Zy-¢-) ¢ (m2, — capMiy ) +m2, (16 (6cs) 55+ 4 (6Zac) 53) )
) o3
C (HO, Hi, f/g?ﬂ ?iﬂ') — Mi < 1 )usi,l + ) ) ] )
3 8 4ﬁC%MéVS‘3N cﬁst\ZN <cas[3ng3 — sMﬁcij‘zN) (Ui*ﬁéZ%; + U;ﬁéZ;%;)
Catlle (25255W5m€gg3M%v — My, (2 (8sw) s26M3, + sw (4 (5cg) sgMZy — 52 (2 (8Ze) M3, — 5M$v>))) _
Sec (6Zni1 — 6Zc11-) 5p — (8Ztm1 + 6Zyy-11-) Cp) —
1= | 4((6Ze) sw — 85w) Swep — o« ((8Zss = 0Zc-y-) sp = (02w + 0Zyrpr-) 08) = | MY, —
Ca ((0Znn — 8Zg-y-) cp + (8Zun + 6Zy-y-) 5p)
1 i
<2sWM%N) ((52,5 ((5Znt1) S — (675111 + 8Zpy-11-) €a) + 2 (6Zs-11-) cac,g) ml, — 821, (caszﬁm§g3 . 2s“+,5ch$N))
1€265,3 o4 (2)u’®, —
C(H, G vp i) = | iy - o st L 1
4 T e —
b 4V2EMiyty \ cpswMyy (cam?, — carpcaMiy ) (UR6Z1E, + U075,
L1 )camst, —c (depme,swoms My, —2m2 | (2 (8cg) swMiy — cp ((2(8Ze) sw — 2 (dsw)) My — swoM3y ) ) ) +
5 _ 2 BViw — Ca B3 SW O o3 VI eg3 B)SWVIw — € e) W W W T SWOLVIw
swMy ((cg ((5Znt1) 5w — (8Zrm + 6Zg-G-) Ca) + (8Zpy--) casp) M2, — pdZi, (camZ, — carpcpMiy ) )
L 2(ca(4(8sw) = (4(8Ze) + 8Zun + 02 ) sw) + (6Znmi + 6Zyy-G-) SwSa) cj+
s28 (4 (8sw) Sa — Sw ((8Znp + 8Zy-G- ) Ca + (4 (8Ze) + 8Zpun + 6Z5-G- ) Sa))
. o Coy ¥
c (HO B 6 f/u) _ ie°0g3 64 (2)Ug; + ) ) ] )
54 8 s BV2EMsiy \ swMy (casapm?, — 2saupchMiy ) (UL 621, + U5 577,
(1)My — casw (8 (5cg) sp+2 (6Zp1¢) cg) m2 M+
Y — SW ((5ZhH) Sy — ca571/,1> M%\[ ol

e, 2
Me,,S28 | 4caswom i Miy — _
® 8 Ca (4 (8sw) M3, — sy ((4 (6Ze) + 6Zyy1- + 6Zpmt) M3y — 25M\2N)>
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528 (Ca (4 (8sw) — (4 (0Ze) + 6Zpm) sw) + (0Znn) SwSa) c% +2(4(6sw) sa —sw ((6Zpu) ca + (4 (8Ze) + 6Z1n) Sa)) c% 4

= 25w ((5ZH—G’) Cotp — Sa+p (5ZH7H7 + 57;1)) C%

. Coy*
0 A+ 53 of 1325g3,g4 (2 >us§%1 -
3(2;5<H ,G r€g3/ Vg4) = W 2 2 > Cea* o —Py3 Poa® 03
CpMwsw \ 2cpswMy (Cameg4 - Coc+/3Cf3Mw) <U1,1 0Zi g+ Uy, 5Z2,s3>

casw (8 (8¢p) + 2 (8Zg-11-) 5p) mg My + (1) My —

g4

o — SW (5ZhH) Sy — 6“5717,1 M\ZN +
2cpme,, 4C“SW5m;g4M‘2N = ( X ) X ) Mey,
Ca (4 (8sw) M3, — sw ((4 (8Ze) + 6Zs11 + 6Z-- ) M3y — 25MW))

1 = sapce (45, (B5w) — 5wt (o (6Z0) + o (4 (6Z) + 6Z4m1))) — 2 ( (Coc (4 (85w) — (4 (6Ze) + 6Zun) sw) + (8Znm) swsa) Cp + )

SW ((5ZG‘H*) Sa+p — Catp (5ZG—G— + 5711)) C%
C(H— HY, %5, %1 ) - _%<(2)C4 —(1)c M4)
mo\ TV Ve T T30l B MY, w pEw
2 2
swMiy ((5ZG7H7 + 672y ) cpsap + 8 (0¢cp) sﬂ) —

o — 16SzﬁSﬁSwmeg3M€V5meg% = 4m§g3 ((4 (5Ze) + 5ZH*H*) sw— 4 (5SW)) M%V = .
s ) 2658
sw (25M€N - (5ZH-H— + 671, + 52{,1) M%V)

4 ((6ZH7H7) C2pSW (1 - ZC%V) CRyCh + (4C;§ - s§ﬁ> (((529) sw — 5sw) (c%\, — 20%) + (8sw) s%\,)) +

B : ~
sw (1 - 26k ) by (4 ((6Z 1 +0Zyr) 52+ 2 (8711 + 6211 ) ) b+ (6Zyy1r-) (4 — 35 ))

s 52
1€ 5g3,g4

C (G_, GT, vg3,17; ) = [ (( 1)c3 +4 (szﬁsﬁ - ZC%) My ((sw (6Zc) — dsw) (C‘ZN - ZC%V) + (osw) s@)) ]

337 16¢pchy Miyyssy;

cs (4 ((8Ze) sw — Ssw) M3y — 2sW5M3V) -
—4 4 (6cp) + (0Zg-y- + 6Zy-g-)sp — ) C‘szgga -
—y v SWMW
cs (2 (6Z--) + 6711 + 521,1)

200505 (672 oo + 8711 + 877 1) +2(6Z ) 3 —
Sw 16c[5meg35m;g3c‘2,VM€v+ 26 ’3< = 11 1'1) (#Zg-¢-) B ) (1 —ZC‘ZN) M%)
106 528 (2(0Zg-p- +0Zy-g-) cp + (6Zg-g-) 5p)




£ 2
_ T A ie*( 1 )5g3,g4
%(H /G Vg‘*) - [ T8k M S3
wCpMyswy

—chym?, (52,3 (4 ((6Ze) sw — Ssw) M3, — 2sW5M$V) —sw (2 (6Zg-ig-) + 8 (8c8) s — 52 (5ZG_G_ +6Zpy e + 67y 1 + 5z{1)) Mév) -
= 4 (((8Ze) sw — dsw) (C%v — 20&,) + (5sw)s‘2,v) +

2 2 A 14
S2p | 4me 3sw(5m 3CWMW + cgMy
* & sw <5ZG o +6Zyy + 0711+ 67} 1) (1 - 2c5v) c2,
. 528 (4 (8sw) My + 2swMy ) +
_ ie0g3 g4
C(G HY, v, v,) = | —— 878 )$25 — ) = e m?
339( 83 84) WC[jMéNSW 2B 85/3 (5Cﬁ) +2 (5{H G ) B ] SWM\ZN Wilte,s
528 (4 (6Ze) + 6 Zgy 1y +6Zc ¢ + 0711+ 52{1)
4(8Ze) + 6Z sw — 8 (s cly — 4 (6sw) sty +
1 :4swmeg3M%Vcé\,6m — cx My (2 (4 HoH) W _ (Bsw)) iy —4( W)le ) ) 5
( (65 ) —sw (4(6Ze) + 8Zy - + (826 + 870, + 621, ) (1-2%))) &
s (3 )epMiy +
o583 554t 167 0g3,g4 é
C(H- H ey ) = | ot (1)U, -

8ciycaMiysiy | 2 U
WHBTWoW By —F 53,2
cpsweay My (czﬁc%M%\,sﬁv + c%vmggss%) (Uiggézeg“‘ + U;f"zézg“f;)

e

copwehch (SZ0, U + 573,057 —
(( 2 )sweg — (Ssw) <4c sty — 4cfych (—ZC%VS% + 20085355 + 1))) Uffl
CopCEMiy (5Zig§3uigi* + 5Z§g§3UEg3*) uffl - suc2

= . 5 Wew
2 (copehMiysy + chym2 53 (SZ3,UT%" + 823,155 ) UTE,

2 €~g3*
MW usB,l +

4 (Ssw) sws§ — 2 ((4 (6Ze) + 6Zp4 11 + 6Zpy-11- ) oy + (8sw) swsgﬁ) _
2 = [ 8(6cg)cp+ (85p) (855 —1653) -
S28 (— (5ZG*H’) — 5ZH*G7 + 8 (5C/3) 55— 2 (5SW) S2BSW (25%3 + 1))

107



108

€g 4 2
A5 M3 C S +

- (0Zg-y- +0Zy-g-) S2pCiy + 2 M2 52 cpswMiy +
_ pIVIwSw
il = c2p (4 (sw) sw + (4 (6Ze) + Zyy - +6Zyy11-) cly)
(6Zg-y- + 6Zy-g-) swepMiy + P
2 2 = 2 Sﬁcwmeg3
sg (4 (5cg) swM3, + cg (25W5Mw + (4 (8sw) — (4 (8Ze) + 6Zpy 11 + 6Zp1 11 ) Sw) MW>>
2 (3)M -
ie<d 3 ol g

c(G,Gheey)= | —— 25 1)UE, - :
341( g3 g4 ) SC[J’CéVMéVS%N 2 ( >US4'2 Usegj;

cpswehy My (chm,, — copMiysy ) (U671, + US56Z3%, )

e

MRUE (CZﬁCﬁSWC\Z/v (57ig44u DT ueg3> + (2 )uffl) .
3 = [ copMiy (SZEUR + 85U Uy +

2 €g3 1 7Cg3* €g3 ;1 rPg3* €g3 CﬁSWC‘ZN
2 (Cwme CZﬂMWSW) (521 s3u1,2 + 522 sBu ) us4,2

4 (5¢cp) CzﬁSWC‘ZNC% + 2558 (((65,5) copsw + 2 (8sw) sg) ciy — 2 (8sw) sﬁs%\,) -

o —
cp (4 (6sw) — (2(2(6Ze) + 82 ) o — (6Zg11 + 6Ziy- ) 52p) sw) cly — 4 (8sw) sy )
o —cg <4meg35W6m s cw My + ((5ZG7H7 +6Zy-g- ) S25CH — 2¢2p (2 (8sw) sw + (2(8Ze) + 8Zg-c- ) c& )) MWSW>
2, (sw (4 (80p) + (8Zg-1r- +8Zu--) 58) Miy +cp (4 (8sw) My — 25w (2 (6Ze) + 87 ) My — M3y ) ) )
02 2(3
C(H_ G*,e3 ~SiT>_ _ 10351 ( )+~ 1 )
e ‘g3 ‘g BcwegMysiy | SMyUE, (2( 1)UE, + 2swspcly (u‘l”giézig; + U€g35Z;gz4)>
Co3* e, 1
_usegf’z (( 2 )Usefz — <252/35wc€\,M5\/> (c‘sz 2C/5MWSW> (5Zi8:4u6gs + 5Z§8‘Sl4ueg3>) +
Bl —

2 2 €3 €3 €3 €3 Eo3
cp My <5zlgssulg1 + 0Zy Uy ) Uy +

Sz[jSWCWMw> .
(C\Z/vme 3 ZCﬁMWSW> <5Zig23ui§§* + 523333U833*) u:i?z

1

= < szﬁsWMW> (4(5sw)sw+(4 (5ze)+5chcf+5zH7H )cw> 2 Mbyshy — 4meg35mg3cw) +
B 4
Cwm

2 (sw (6Zg11- +4(60p) sp) My + 22 (25wOMiy + (4 (Ssw) — (4 (8Ze) + 62~ + 6Zgy1y) sw) My ) )



, [ 4(5cp)sop (53 +3) + (855 (553 + 455 — 4 (5—125% ) sb) +

1 =swye +sg (165%\, (8sw) — 16cgy (5sw — 3SWS% (55[5)))

2(3)+
1

£ 2
C(G HT,é ~s3 ~s4T) 1€ 5g3,g4
| 8chcZMAS3 3 MA U ues 42 UESZE, + Uy 675
wogtwew | CpiViwlgs g E( )541+ SWSBCiy 110215 T Up1025

343 g3/ g4
Eo3 % e, 1
5y (2~ (Bowowehinah ) (chm, —2eheh) (sZuls + 57308) ) +
M3y (SZ3 U + 8Z32,U55" ) U, +

SzﬁSWCWMW> ~
(C%vm ZCﬁMWSW> (52%23”%;* + 5Z§g23ueg3*> ugfz

1 _
. ( szﬁsWMw) 2 (4 (8sw) sw + (4 (8Ze) + 6Zpy11- + 6Zg-c-) c\2N> A M35y — 4meg35m€ggcév) 4

chm, (sw (5Zu- - +4 (8cg) 5g) My + 22 (25woMBy + (4 (85w) — (4 (5Ze) + Zpy 11 + 62 ) sw) My ) )

o [ 4(6cp) s (5% + 3) + (8sp) (555,3 +4s5 — 4 (5 - 1zs%v) s‘é) +

1 = swedy - +sg (165%\, (8sw) — 16¢cqy, (5sw — Bsws} (55/3)))

[SSSS]1 2 Higgs — 2 Squarks

iez( 4 )5g3 g4
246{4,\,M6\,sws

c g i) =

(3)swspchy My + U (swspch My (6c%Nc2 M, + coa (1 -4k ) Mysh) (SZy5UL% +0Z55,U5% ) +2(2)Uig) ) —

21,1;45?42* (( 1 )U:fz swsﬁcWMw (3cwc ZCQ[XMWSWSﬁ> <5Z114g44llug4 + (SZug4 U;?))
- (6chveim?, +cau (1 — 4k ) Miys?) (5z§‘gjgufgf* + SZRE U U +

Mg4>k

(3cwc m> " 2C2,XMWSWS[3> ((SZ;I%LILZ + (SZHgs ng4*> U:j“z
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283

C (ho 1o, 3%

(6Znn) s2asw (1 - 40‘2,\,) G e
( 2 (6sw) (1 - 40‘2,\,) S oF
(

Myys +
5 2 Cox
6 (8sw) + (2 (86Ze) + 6Zun) sw (1 - 4cw)) c2,

3mug4cév 4sws[36m;iciM%\, - )
(5ZhH> SQ(XSWS[jMW
4 ((5ZhH) S0y + o (2 (8sw) sw + (2 (6Ze) + 6Zin) c%v)) Miysiyss —

3mug4c€,\, 4swsp 6mg§iciM€V — )
(6Znm1) S2aswspMiy

) =

ie?(4)5g ]

g3/ 4 3ard o3
24ch[5MWsW

2¢2 (2 (8sp) swM2, + s (2 (Ssw) M2, — sw ((2 (8Ze) + §Zn) M3, — 5M€v))) -

2¢2 (z (8sp) swM2 + sg (2 (8sw) M3y — sw ((2 (8Ze) + 6Zpn) M3, — 5M%v))) .

mug4

mug4

d, d,
(3 )cpsweiy My + US3 1 (CﬁSWCWMW <cz¢x (2CW + 1) CBMW + 6cwmd s ) 52184411 + 5Z2 & .U, gf) +2(2 )Usfl> +
dgy*

— d
211233/42 (cﬁschMW (czacﬁMWsW e 3cwmd s > (52184411 324 + 5Z2f5§4u2f§*> +(1 )Usf:‘Z

(c2u (26fy +1) M3y + 6Em3 53) <5zlg§3u W sz U g4*> u’ +

* * d,
2 (CzaC%M\ZNS\ZN + 3ciymy ” oc) <5zlg§3u1g§ + 522 S3U2g24 ) Ui

(8ZnH) S2aSWC3y (2C%V - 1) +

( 2 (8sw) (2c$v+1) s2, — )C
(6 (8sw) — (2 (6Ze) + 6Zun) sw (28 +1)) 2“

4 (8sw) M2s2 +

c,33 My +

4 dg pr2 2
3mg,Cyy 4cﬁsW6mg4MWs“ — Mg,

2 ((5ZhH) S0y + o (2 (8sw) sw + (2 (6Ze) + 6Zyn) c%v)) 3 Miysiy +

4 (6sw) Mys> +
d W W
3mdg4cév 4cﬁsW6mgiM%Vsi — Mgy, “

sw ((6ZhH) SoaM2, — 2 ((2 (8Ze) + 6Z1) M2, — 5M%N) si)

sw ((6Znm1) s2aMy — 2 (2 (8Z¢) + 6Zn) My, — 6M3y ) 2)

cp + 4 (8cp) swMiys?

cp + 4 (5cp) swMiys2



£ 52
C (HO HO ~s3 ~S4 T) — 12 ( 4 )5g3,g4
286 g3/ g4 24C%M3VS%VS%

(3 )swspch My — U (swspchy My <6cwmu 52— ca (1 4cky) Miys3) (OZ{5UYS +8Z55,U5% ) +2( 1)U, ) +

4 =

2uZy ((2)Ugh — swspchMiy (3ckm2 52 + 20 Miyshysh ) (8Z35,Ur% +6Z,2,5% ) )
._ (6chm2 52 — cau (1 —4cky ) Miysh) (SZ15UY%" + 62,5505 ) UL, —

2 (3ckym2 53 + 200 Mishsh ) (8Zi5UNE" + 62,508 ) UK,

4 ((5ZhH) $20C3) — Cou (2 (8sw) sw + (2 (6Ze) + 6Zim) cw)) Miysiyss —
o 4 (8sp) swMiys2 +

Biug,cry | Aswspdm s Miyss — 4 (6sw) Mys2 — Mg

sw (M ((6Znut) s2a + (4 (6Ze) +2 (6Zum)) 53 ) — 26M3ys?) !

M, ((5zhH) S2SW (1 - 4c%v) 2 — Cou ((6 (8sw) + (2 (6Ze) + 6Zum) sw (1 - 4c%v)) 2 +2 (8sw) (1 - 4c€v) s%N>) 3+
= 4 ((8sg) sw + (8sw) sg) Mays2 —
3mug4cév 4sws,36mgiM‘2Ns§ — ((8s5) ;N (85w) 5) Miwsi
SwSg (MW ((5zhH)52a + (4 (6Z0) +2 (6Zum)) s ) —26MP, )

mug4

C (HO HO 4% d"s4,T) _ ie?( 4 )843,04
287 83 "gd 24C%VC%M€NS%N

(3 )cgswepy My, — U:fl* (CﬁSWCWMW <6cwc m? O (20‘2,\, + 1) C%M‘ZN> 57?:“:41,1;1?{* + 5Z§§:4U§ff> +2(2 )U:ﬁ) —

4 = _ ~ _ 3 B
dea —dy o d —dy . d d
2Us32 (CﬁSWCWMW (3CWC md CZ“C%M%VS%V) (521?34111? + 522,8:4112,%) + (1 )usf2>
2 2 2 g3 g4* g4* jg4
— (6chyeim?,, — coa (2} +1) M3y ) <(sz1 L 578, L > U —
] —

* * d
(3CWC mg . CZaCﬁMWSW> <5Z1g§3u 5 5Zzgsssuzgz4 ) U,
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(8ZnH) S2aSWC3y (2c%v 4 1) -

( 2 (6sw) (20‘2,\] + 1) Sy — ) .
(6 (5sw) — (2 (6Ze) + 6Zm) sw (268 +1)) 2“

(8Znw) cpsaaswMiy +

C%Mév +

3mdg4c%\, 4cﬁswémgiciM‘2N - ) X ) ) ) Mg,
2¢2 (2 (5cg) swM3, + cg (2 (8sw) M2, — sw ((2 (8Ze) + 6Zy11) M3, — 5MW)))
2 ((5ZhH) S (2 (8sw) sw + (2 (6Ze) + 6Zwm) c\z,\,)) ¢ Miysty +
1= 8Zp1) CaSaasw Mz +
3my, cé\] 4C[35W6m 2 M3, — (6Zxz1) cpezasw M Mg,

2¢2 (2 (5cg) swM3, + cg (2 (8sw) M3, — sw ((2 (6Ze) + 6Zpm1) M3 — 5M%V)))

[7PES
2 (4 )swsﬁc\zNM%, +(2 )Us§41 +
0 A0 ;3 ;54 83,84 il
C (A AT, g, Z4T> = | Toad ash 33 2(3)Uy, + .
294 24-CWMWSWS/3 2 i i ii il USB%Z
swspcd M2, <3cwcﬁmu ) 2czﬁMWsWs,5) (uﬁ&z U g4522g;4) ’
(6c 2m? +c (1 — 42 ) Mzs ) (52“83 U 4 6758 u”g4*) u’s 4
WEBMhgy 2B W W©°p3 1,83 s4,1
2 (3ckchmz, — 203 Miysiysh ) (873U + 62355, g4*) s,

(2 (8sw) sw + (2 (6Ze) + 6Zan) c%v) 3 — 2 (8sw) sws +

c2, ((5ZAG) 526 — (2 (8Zo) + 6Zan) 83

mug4> 2 (8sw) sop My +
o (sz,j(sM%N + M3, (4 (555) cg — (2 (5Ze) + 5Zan) 525 — 2 (6Zac) Sg))

Mwswsﬁ +

O8]
I
~—

3c5mug4cév szﬁswém MW

swspch My (6chychm?, +cop (1 - 4cky ) Miysh) (SZy5,UL% + 0Z,2, 5% ) —

(2
(1
(

5ZAG) SwMévsé —

B i
21 (1 )Mwsﬁ 6c/5mug4cév 2 (8sg) swMiy + : Mugy + 52[55W5m My USZ?
g
5 (2 (8sw) M2, — sw ((2 (8Ze) + 5Zpn) ME, — 5M§v))
. —(Zac)smpsw (1 - 4c‘2N> A —c3 ((6 (8sw) + (2 (6Ze) + 6Zan) Sw (1 - 4c€v)) e, — (8sw) (653v - 856\,)) +

((6(85w) + (2(5Ze) + 6Zan) sw (1= 4cky) ) by +2 (8sw) (1 - 4k ) sy ) s



Mg4*

s (4 )swspewyMiy + (3)UST +

0 ~0 ~s3 ~s4, g3.84 i

c(ccag ) = | e 2(1)Uls, — g
245/3CWMWSW 2 o , 5 fos mting Ty iy Ug,

swspciy Miy (3Cwmug4 + 2C2/3Mw5w> (u1gz 821y + s 5Zzgs4)

— (6ckm2, —cap (1—ach) M) (SZ3UTY ™ + 62,555 " ) ULE, —

2 (3ckm2, + 202Miysty ) (8Zi5UYE" + 02,50 ) ULE,

—swSpCiy My (6c‘2,vmfl , — 28 (1 — 4c\2N> M\2N> <5ZTg§4ng4 s 5z§g;4u”g4) —

3 = sp (12mu 4swém fcwMiy + (2 )Mév) — gy
2 Ugy

6ck m> ( (8sw) sgM2, + sw (sﬁ(SMW + (2(855) — (5Zag) cg — (2 (6Ze) + 8ZcG) 55) M@))
5 _ (6Zac)sapsw (1 4ck) e+ (6 (65w) + (2 (8Ze) + 6Zcc) sw (1~ deky) ) By — (6sw) (658 — 85ty ) ) 55
(66w + (2(5Ze) + 6Zac) sw (1—4ck ) ) cy +2 (sw) (1 4ch) )
s (2 ((6Zac) s2pchy — cap (2 (8sw) sw + (2 (6Ze) + 8Zcc) ¢y ) ) Miysy — 61, swomgich M3y ) +

?)CWT’Hu " (2 (5SW) S[jM\ZN + Sw (SﬁéM\ZN i (2 (55/3) — (5ZAG) cp— (2 (5Ze> ol 5ZGG) S[j) M\ZN)>
C (AO GO ~33 ~S4 T) —_ iez( 3 )6g3 g4
296 M3 Mg 24C§LNM4 SWS

ug4*

—U ((2)UF) — supswely My (3chym2, + (1 - achy) M3 ) (6Z/2% U5 + 62,5055 ) ) -
Uy (201)ulp — sopswely My (3ckm2, — aMyshys3 ) (5Z{5Uy5 + 5z§’g;4u”g4)) +
(3chm, + (1 - 4cky) Mish) (625U + 62,5155 ) U +
(32, — aMishsh) (5Z15Urs" + sz;‘zzu“g‘**) Uz

2 A2
S2Sswew My

6ctym? (2 (8sw) 25 M3, + X (2szﬁ5MW + (=2 (8Zag) + 8 (855) cg — (4 (6Ze) + 6Zan + 6ZGG) $25) M%N» .

2

2 = 4 (4 (8Ze) + 8Zan + 8Zcc) swemw — 4 (8sw) 85y —
cp 24mug4sws,35m cWMW (4 (0Z) AR 6e) swew (55w) sw Mé\]s%
c2, ((4 (8Ze) + 5Zan + 5Z6G) sw + 4 (8sw) (3 - 4s§v>)
L (4 (4(5sw)sw+(4(5z )+5ZAA+5ZGG)CW)M Shsh — 12y, Swspom cWMW)

3
(zcévmﬁg4> (4 (8sw) 526 M3, + sw (252B5M\2N + (=2 (5Zag) + 8 (855) cg — (4 (8Ze) + 6Zan + 5ZcG) 525) M%N>) s



l{g4*

(4 )cﬁswc\z,\,M\zN +(3 )Us3/1 +

ie?s
C (A%, A% d3, a4 = T Ty 3g;/ff o[ 20 U, + T
Cweg
cpsweiy My (CZBC%M\%VS\ZN + 3C%vm§g45%5> (ulgzﬂsz ut u2g245Z2 s4> 2
(czﬁ <2CW + 1) cﬁMW + 6cwmd sﬁ) <5Z1g33u G 5ZZg33u g4*> LIS41 +
4 =
* * d,
2 (copch My + 3ckm3, 55 (52183311 w4 sziP Ul > s,
.
swebeMiy (3sap5pchym?, +cop (26} +1) chME) <5Zl§§4u + 758, U ) +
3 = %26 (2 (8sw) M3, — 2 — OM3 ;
W Sw (2 (5Z ) —+ 5ZAA) M oM +
2 6mdg4sﬁcév 52/3sw(5m2§4M‘2N — 2 ( W ( © W W>) Mgy, | + (2 )C%Mév Ujfl
SW (2 (5Cﬁ) 58 ol (5ZAG) Cﬁ) MW
, _ (37x) S285WCY (2c%V + 1) —c (c%,v (6 (8sw) — (2 (6Ze) + 6Zan) sw (2c$v + 1)) — 2 (8sw) (2c$v + 1) s%v) +
(cbv (6 (8sw) — (2(6Ze) + 6Zan) sw (2ky +1) ) = (6sw) (6% — 4siy ) ) 53
(& 2 2(6 2 (6Ze) + 62 3 M s3
AG) 28Ci + €2 ( 2 (0sw) sw + (2 (0Ze) + 6ZaA) cpMiysw +
S
1= ) . ij(2(5W)1\/1W—sw((2( )+5ZAA)M%V—5M‘2N>>+
3MMa,,SpCw szﬁswémgiMW - 2 M,
SW <2 <5C[5)S[3 I 6ZAG G )
(4 )epsweyMiy + (3 )Us§41* +
ie?s d,
2C (GO GO, ng/ dﬂsi'T> = ﬁ 2( 1 )usfz - Jg4*
BwMwiw | 2 2 A2 2 2 2.2 dgs s dgs Uss2
cpsweiy Miy <3Cwmdg4 - CZIJ’MWSW) Uy5 6775 + Uy, 25Z2 s4
2 .2 2 2 dgs 1 dga* Z U g4* uzfg4
A - <6Cwmdg4 — 28 <ZCW + 1) MW) 0Zy gy + 062y s41

2 (3ckm3,, — capMiyshy ) <5zlg33u AR AN g4*> u,

—cpswed M2, (6c€vm§g4 — c2p (2c%v + 1) M%V) <5Z‘f§§4u + 670, U 1) -

= sw (2 (8cg) + (8Zac) sp) My +
2 | cp (12my swomgiel My + (2)Miy) — 6 W (2(0cg) + (2Zac) 55) Myy
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Sqa.51 (3chvchm?,, — Miyshssly) (8Zy5UyS" + 675555 ) ULt



s (4 (4 (8sw) sw + (4 (6Ze) + 6Zyy-y- + 06Zg-c-) ci ) Miysisg — 12my stémgg)cwMW) -
3chm? (4 (8sw) s26M2, + sw (252/35M\2N + (—2(8Zy-g-) + 8 (85p) cp — (4 (8Ze) + 6Zyg-11- + 6Zc-g-) 528) M%V))

Ug,

36%\] <CKM 4,]CKM*3,1m§ + CKMg4,2CKM*3,2m§ + CKMg4,3CKM*3’3m2 ) _
5 = (4)UF, — (dsopswel, M) (W53 6Z5%, + U5 67%,) ( 8 g3.1"d, £3.2Md, s,

San (20 +1) cAME,

(8CKMgy,1 ) swCKMys ;mg Miy +

—3ci | (2)CKMgymy, + sop+ (3 )swmg, + (1)Myy | —
( g4,11Md, CKMy, 27114, CKM5 5 (2sW5m§g M2, —my, (sW(SM%v +2 (Ssw) M@)) 5

4 = JR—
<1 5 o 2 ) (8 (8sw) — 2 (4 (6Ze) + 6Zyy-11- + 6Zg--) sw) Coy — 4 (8sw) sy +
5 ©g3.g4°23C g Viw o
2 (4 (6sw) — (4 (8Ze) + 6Zp- 11 + 6ZG-c- ) Sw) Gy
25536CKMygs s My —

3 = (3CKMgs) + 525 M3, CKM;3 5 (5CKMgs 3)

CKMy 5 (25266M3y + (2 (6Zy1--) — (4(8Ze) + 8Zyy 1y + 87 ) 525 + 8 (8cp) sp) Miy )
ZSzﬁsw(SmbligM‘zN —
2 = CKM, ( %/3 (4 (8sw) My —sw ((4(5Ze) + 0Zyy 1y + 87 ) My — 26M3y ) ) + ) |+ sapswna M3 SCKM
sw (8Zy-g- + 4 (8¢g) 55) Miy i
526 ( (6CKMgs2) swCKMjs 3, — 2CKM g 3114, CKMys 5 ((Ssw) may — swm? ) ) —

= 1 * *
<2CKMg4,zswmd2> ((2 (5ZH_G’) — (4 ((529) + 5ZH’H7 ol 5ZG7G7) 528 +8 (5C[3) 5/3) CKMgS,Z — 28235CKMg3/2)

4 Afd 3 o3
348 3cWMWszﬁsW

ie2( 9
C(H H"d5,d4) = [ __1e(®)
d oz
( 6 )C% us?;s,Sl +
9 — (8 )cﬁswc%vM\zN +
ds% d, 5B
25g3,g45%u53g’32 <CﬁSWCWMW <C2[3C[3MWSW —+ 3CWmd Sﬁ) <5Z1g:4u + 5Z2 S4U > + ( 7 )Usf;)
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63y C> CKM; ,3CKM;] m LT CKM, ,3CKM; m , T CKM3 ,3CKM; my, | + " "
WHpB ( & 1,84 s 2,54 /8 3,84 ) <5zlg33u1g13 + 5Z u gs > us41 +
O (1 - 4cw) Miys?

1 d,
(25g3,g4us4g,42> (CzﬁMWs2ﬁ3W+12CWmd 5/3) <§Zlgs33u g3* 6Z2g533u2823*>

((5chHf + 67y - ) 52863 + Cap (4 (8sw) sw + (4 (6Ze) + 6Zgy 11 + 67511 ) c%v)) ¢S Miysiy +
3mdg35[5cw ZSzﬁswémg3MW — | s ) - ) ) Mg,
= (4 (8sw) M2, — sw ((4 (8Ze) + 6Zy-pi + 6Zpy-ps) MEy — 25MW))

(6( 5 )cpcly + (1)8g, g4M{‘;Vs%) u’ +
= ( 6c%c3 (CKM1 CKM; g2, + CKMy g3CKM; 442, + CKM3 g3CKM; 44112

_|_ _ 7
) swspci M2y <5z‘f§5§4u + 8708, U >
5g3,g4c2ﬁ (1 — 4CW> MWSB

Y ( 2CKM3/g3mu3CKM§’g4 <7’I’lu3 ((5SW) Sop +2 (55[3) CﬁSW) = Szﬁswém;g) _

§ ) o ) —I—mul(4)CKM1,g3—|—c/3mu2(2)—|—sw(3)

252[;SW 5m1fg M\ZN —

4 (5SW) SzBM\ZN +

— CKMj <1li) : 8(5s5)cs —2(6Zg 1 +6Zic )sa— \ -,
2 sw | 25256M3, + Mw

(4(8Ze) +0Zy-y- +6Zy-1-) 528

+ Sppswity, M‘ZN §CKMT,g4

(8CKMy g3) 526CKM; oym My +
= [ CKMs g3 (8215 + 6Zy--) spCKM3 oy My, +

_ sﬁm
cs (2 (5CKMs,g3) CKM; 5y M3y, + CKMs,g3 (25C1<M§,g4M%N + CKM;j 54 ((4 (6Ze) + 6Zpy-g1- + 6Zgypp ) M2, — 25M5V) ))

u3
—4CKMy 3CKM; o4 (112, ((355) sw + (85w) sp) — swspdmy® ) M, +
M, SWS (2 (SCKMa,g3) CKM3 oy M3, + CKMy g3 (2zsc:1<1\/1;,g41\/13v + CKM; ((4 (8Ze) + 6Zyy11- + 6Zpy11-) MEy — 25M5V) ))

(4 (8sw) — (4(6Ze) + 6Zyg-y1- + 6Z-y-) sw) cly — )

= S2B85W 1—4C2)C2 (5Z— 7—|—5zf—)—C2/3 -
(1= dew) ew (326 e 4 (4 (Bsw) — (4(0Ze) + 8Zp 1+ 6Zg-1) sw) by + (d5w) sy )



C(G

349

dy3
( 5 )Cﬁusi’%?l +

n 54 b ie? (7 )CﬁSWC%\{M\ZN +
G /dg3/d 4 ) — 12 1 M4 3 6 udg4 _
52pCw MwSw (6) 4,2 dg+ | 5B
2 5g3 g4us32

cpSwCiy My (3c%vm§g3 - C2/3M‘2NS%V) (ulggfsz g44 + 1,128245Z2 s4>

6c3, (CKML SCKM; g2+ CKMy o3CKM; |, m2. + CKM;, ,aCKM 4m2> - . N
B ) 2 /gz : : . ; e <‘5zlgs33u1g13 +5Zzsau g3>usfl_
5g3,g4c213 (1 — 4CW) MW
q

20g3,64 (3C\2Nm§ga - C2/5M\2NS\2N) (5zlg§3u1g23* + 522 Bl gs*) usfz

—cp (12md Swomgch M3, + ((5chHf + 67y ) S2pC% — 225 (2 (8sw) sw + (2 (6Ze) + 6Z--) )) Mwsw> +
3cym3 (sw (4 (8c) + (6Zg-yg- + 6Zp1--) 58) M2, + ¢ (4 (8sw) M3, — 25w ((2 (8Ze) + 6Z--) M3, — 5MW) ))

b
) (3Cév <( 3 )CKM1,g3mul = ( 4 )SW = ( 2 )M‘ZN) | ( 1 )5g3,g4SﬁMéV) us4g,41 _
6c3, (cKMl,gg,c1<1v[;g4m$,1 + CKM, gsCKMj gy, + CKM3,g3CKM§Ig4mi3) _

N swspCh M2, <5Zf§§4u + 8708, U )
5g3,g4c2ﬁ <1 — 4.CW> MW

2 (8CKMy g3) CKM; gy, Miy +

2 (6CKMy,g3) CKM; o Miy, + , | se+
m
CKMy g3 (25CKM§,g4M%V + 2CKM; 4, (2 (6Ze) M3, — 5M€V)>

2536CKM; s M2, +
2 B 3,g4Viw , , CKM3,g3 + 2 (6CKM3,63) s,gCKME,gLLM\ZN
CKM3 g4 (8711 + 874y ) cp +2(2(6Ze) + 87 ) 5p) Miy — 2556 M3y )

Uz

4SWS/5 (5m114g M‘ZN —

4 (8sw) spMiy +

= CKMJ g4 + 25 ﬁswmulM%V(SCKMig4

25[35M\2N ol my,
Sw
(4 (8sp) — (6Zg-y- + 6Zy-g-) cp — 2 (2 (6Ze) + 6Z¢-g-) sp) Miy
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—4CKM; g31m,, CKM; o4 (mus ((0sg) sw + (0sw)sp) — SWS[;(Smgg) —
= 4m,, (muz ((0sg) sw + (0sw) sp) — Sws55m;g) —

CKMz,g3CKM; 44
sw ((6Zg-u- +0Zy-)ep +2(6Zg-G-)sp) m

(8 (8sw) — 4 (2(8Ze) + 6Z-c- ) sw) Cyy + 2 (8sw) sty —

1 = (1—4cfy) (32pswCiy) (8Zg-p +0Zy-G-) — Cap )
(2 (8sw) — (2 (8Ze) + 0Z5-G-) sw) Ciy

. 2 9 )
c(m,chdgat) = | -0
350 ( 83 gt ) 3CWM€N52ﬁSW

(8 )C/jSWCWMW ol
(7

-
9 = 58 s42 d~g3* + C%( 6 )us??,g.l
29 gy 0g3,5458Us3
szﬁchWMW <3cwmd ZCﬁMWsW) sZ0 Ul 4 570l
2
3c2, (CKM1 g3CKM g2, + CKMy g3CKM3 gy, + CKM 3CKM; gy ) + s e 4 st e Ui
1,s3%1,1 + 2,83 s4,1
8 = \ Spm (1 - 4CW) Mysh
* k d~
Og3,04 (3C%vm§ 2CI5MWSW> Sp <‘5Z1€§3U1g23 + ‘5Z2 s3.uzgz3 > Uy,
2\ 34 3 dg 4 3 r2
L (2 (4 (8sw) sw + (4 (6Ze) + 6Z-- + 6Zg-11-) cw) ¢ Miysiy — 12c/5mdg35W5mg3cWMW) +

S
Bt (sw (82 g1~ +4 (8cg) sp) My + £ (4 (@sw) M3y — sw ((4(8Ze) +6Zg-- +6Zpy-41-) My — 25M3, ) ) )

6 = (%SZﬁSWC\ZNM%V) <LI g45Z2g:4 +U g45Zlg’;,14> b R D)
Bt (1 - 4cw) Mys3
(4 (8sw) — (4 (6Ze) + 6Zc-- + 6Zy-11- ) sw) ¢y — )

5 =3cy(4) — (384351528 Miys3
: b
( ) 4 (4 (85w) — (4(0Ze) + 87 +8Zgg1r- ) sw) ciy + (85w) siy )

2CKM; 3111y, CKM3 o4 (mu3 ((6sw) s2p + 2 (0sp) cgsw) — Sz[}SW5mgg) _

4 = -Mj
< CKM2 g3SWCKM2 g4muz> (2 (5ZG’H_) + (5ZG7G*) 52/3)

+my, (2 )CKM1Ig3 +cpmy, (1) +sw(3)

136

3C%\/ <CKM1,g3CKMy{,g4m§1 + CKMz,gBCKME,gALmiZ s CKM3,g3CKM§,g4mi3> —+ ) N ( . )



(8CKMs3,g3) 5,CKMS3 oy Miy +

3 =m, ( CKM > 25,56CKM3 o4 My + + sop My, CKM] 54 (5CKM; g3)
a 3,83 *
2 CKM3 g4 ((2(8Z-41-) + (4 (8Ze) +6Z-- + 6Zyy-11-) 52) My — 2529503 )
ZSZBSW(Smlng‘ZN —
2 (8sw) spg M3y +
2 = CKMj (5w 620 My + sagswitu, M3;6CKM] 4

25730 My + my,
2\ (—2(8Zg-yy-) +8(85p) cp — (4 (6Ze) + 8Zg-- + 6Zyg-11- ) 528) My

—4CKM, 43CKM; (muz ((835) sw + (8sw) sp) — swsﬁ(sm;g) M3+
My SWS g (2 (SCKMa,g3) CKM3 4y M3, + CKMa g3 (25CKM§,g4M‘2N + CKM; g ((4 (8Ze) + 6Zyy 1) M, — 25M‘2N) ))

£ 52
+ 74,7\ _ o 1e (9)
sgl(G HY d, ) B [ Bty Miys3 550
(8 )CﬁSWCwa +
Az
9 =sg (7 542 da* +c%3(6)lls3g,31

—d. o) 3, 4S u 83
(2Szﬁ5wcwa> (BC\ZNmﬁs 2CﬁMWSW) <5z‘f§4ud +5Z u22> 83,8453 Y532

32, (CKMl g3CKM; oy, + CKMy g3CKM; gqm2, + CKM3 g3CKM; gy ) n P .
0Zy Uy + 5Z2 Bl ) Uy —
8 = \ Spm (1 - 4CW) Mysh
* k d~
Og3,g4 (3Cwm§ - 2C/5MWSW> 5p <‘5Z1g33ulg23 + ‘522 s3uzgz3 > usffz
- sp (2 (4 (6sw) sw + (4 (6Ze) + 6Zy—y- + 6Zg--) cw> cp Miysiy — 12cpmy, JSWO, CWMW) +

 Bchml, (sw (6Zu- +4(6cp) sp) My + 22 (4 (6sw) My — sw ((4(6Ze) + 6Zyy 4 + 82 ) My —26M5 ) ) )

3c3 (CKML SCKM 42 + CKMy, o3CKM; 4112, + CKMs ,sCKMS > >+ ;
6 = (2s2pswezy M) <u g45zzg:4 +u dgs 5Z1g:4> w 8 1,64, 8 2,64, 8 3,641y + (8)

g4
Syz g (1 — 4¢3 ) MZs2 =t
g3,g4 CW Mwsﬁ

(4 (8sw) — (4 (6Ze) + 6Zyy-11- +0Zg-c-) Sw) Cy —

5 =3¢k (4) — (L1643 64505 MA 52 -
W) - (BppeanMhsh) | (8 (55w) = (4(52e) + Zagmpy- +5Z-c-) sw) ey + (55w) ) 187
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2CKM; g3y, CKM3 o4 (mu3 ((6sw) s2p + 2 (0sp) cpsw) — szﬁswéml;g) -

4 =-My| /1
(ZCKMZ,g3sWCKM§g4m$,2> (2(8Zy-g-) + (6Zg--) S2)

(8CKM3,g3) 525CKMS3 oy My, +

3 =m} 1 25236CKM3 s M3, +
® < CKM3; g3) Zﬁ S

CKM3 g4 <(2 (8Zyy-c- ) + (4(6Ze) + 823y + 6Zg-- ) 528) Miy — 252/35M%\/>

ZSZBSW 5m1fg M\ZN —

2 (5SW) SzﬁM‘ZN +

+ my, (B8 )CKMng +cpmy, (1) +sw(3)

+ 52 M3ym2 CKM; 4 (5CKMy,g3)

2 = CKM;j + sapswittu, My SCKM 4

SW 252[55M\2N ol my,
2\ (—2(8Zy-g-) +8(85p) cp — (4(8Ze) + 6Zyg- - +8Z--) 52) My

4CKM,,g3CKM; o4 (mle ((0sg) sw + (0sw) sg) — Sws/g&’l/l;g) M,

[SSSS] 2 Sleptons — 2 Squarks

dyq % 83 %
2t g ~S4T) 25,1 42055,4 (9 )cpsweiy Mg, +2 <( 8 )cpswMiy + (6 )uslg}1> uy, —

c (d ) ]
gl/ g2 v g3’ g4 4 3aq4 3 * * B3k
24ciy el Miysy <( 4 )epswely Miy + (1)SMA U —2(3) U, ) us,

* é
(1 - 4CW) CﬁMWuslgll usZ 1usf1 +

gl gl Cg3 Cg3
2Ug ( ﬁMWSWusz 2Uggy — 3my, megscwusz 1us4,2

2 gl * dgl 6g3
3y, Megc iy 4 usZ 2Ugsy +

e, Eo3% é 8oz %
> (521%23%? +8Z55Un1 ) +

B 5g3 §g3* €g3 egg*
dgl* (5Z1,53u1,2 + 5Z2 s3u )

* e,
5 Miysiy <u51,1 us?. 1+ 2Ug s usZ 2> Uz,

g (o (o (ST + 0Z2,8) +

8 =25 MisiyUy, | Uy 2 + sz/vuffz <u1g215z + uzgzl‘szz s2> +ciy(7)
4 ((Bsw) sw + (6Ze) iy ) U,

Musswsp (2 (SCKM,g3) CKMS g4 M3y + CKM g5 (25CKMS3 g4 M3y + CKM; g, ( (4 (6Ze) + 87311 ) My —26M3y ) ) ) —



* * d. e
(521111111%; +522 slu i > <3md meg3cévus§}2ueg3l +c,5MWsWus§11u§f2> +
263 M3ty (52 uy gl* + (szzgl1 u;;*) ufg}zuffz

g 4 212 1717 1% dg1 ;1 183
& g & g &
6Z1% | Bepmay, mey,swewMiyUy 5 UG + CWCBM SWU Uiy ) — (5)c WLI522

—d d, e e,
il = 522122 e, meg3swc€,\,M‘2NU2gzl usefl + CWCﬁMWSWUZgll U;fz +
C%Mwswusﬁgll (CW <5Zig;l4ueg3 + 5Z;g§4u€g3> +4 ((5SW) Sw + (5Ze) C\ZN> u:;fz)
671’ldg1 Mey, (SW{SM\ZN +2 (5SW) M\Z/V) U:fl -
5 =cp| [ Bmayme, (ST + SZ3,U3,
6 (mggsém + my lém ) L[Sfl

) n o | — 12swmag me M, (g (8Ze) — 5cg) UK,
SWMW

(1 - 4Cw> c5Miy <5Z ulgll* + 522 oyes gl*) u:lzg,ll uséfl +

2 <5Z1g11u1g21* + 5Z2 2l gl*) < /é’MWSWuszglzuffl — 3my, mfgscwusz 1u:f2>
—d g dg1, -2

— () Wus2 1 521?52 (CWCﬁM;L/VS%\/u usefl - 3CﬁmdglmegSSWC%NM‘2Nul,gll u;fz) -

3 = 525‘?522 (c%vc%Mévsévugle lléf1 — Bcpimg, megsswcé\,M%vUS:ﬁl U:i;) —

i _ i
C%M%S%Nuszg,é (C\ZN <5Zig,i4ueg3 + 5Z;g§4ueg3) +4 <(55W) sw + (0Ze) C\2N> Uﬁiﬁ)

611y, e, (SwOMy +2 (85w) Miy ) USE, -

2 =cp | Smagm (LU +ZELUR) + ) || = 120w M e (62) = 6e) U
W
6 (mggsém +my lém > U:i;
- sw (1 — 4¢3 ) c (52%“ U + 57,8 uéé'ﬁ) _ )
= nggll o “! g +sw (1 - 4C\2N) C\zfvuseigl (U gl5Zzg:2 +U gl‘szlg;z)
7 o3 7
4 (3 ((6Ze) sw — Ssw) chy — (8Ze) cBys3, — (8sw) s ) u,
£ 2
62,1 _ | 1e7(2)8g, g25g3rg4
C (dg1/ dgz /VgSI g4) - [ 24C S
W°W
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2 2 —d,
dav [ SWEW (ZCW + 1) <5Z1:‘5§2U +5Z2 SZU ) =+

2 =Ug, s i P +sw(1)
(sw (521,1 +6271) kv (26 + 1) + (4(8Z¢) sw— 4 (8sw)) (b +2cly ) +4 (dsw) sfy ) UZ,
22 U (2 (577 u 57% u 5771 8ZY 1) ciy +4( (s 57.)c2) ) u’
. Sw 1,2 1,52 5 + 2,52 + 11t cw +4 ((8sw) sw + (8Ze) ciy 222 ) T
C%v ((2C\2N + 1) <5zlg;1u1g11* + ‘522 slu gl*) ule +2s 7 <5zlgs11u1gzl* + 522 slu2g21*> ujig,l2>
C d 2,1 541- _ i€25g2,g3 ( 2 )CKMg4 gl +
gl g2 ’ Vg3/ g — dgl*

3 4 .3 * o 8, e i
degMygsiy | 2cpsw (6CKMgy g1) Miy (CﬁMWuslgll UE ) 4 g e, U, Ué?z) Uy

g : i
USEs (comaymepswMy (SZY2,ULT +6Z5 0% ) UK, + (1)U, ) +

sw (8Z2,U5% + 675, U5% ) —

(4 (sw) — sw (4 (6Ze) +6Z7,)) UE,
cpswMiy <CﬁMW <5Z1gllu 2+ 5Z2 all gl*) u§§21 Mgy, Mey <5Z1gsl1u 5+ 5Z2 all gl*) ugzz) Ufﬁ

2 = CﬁMwUsfll* (5231144“%4 + 5Z§g§4uug4> U + Uy’ | +

= é & &
@Mty Mgy swMiy (SZ35 UL + 6Z35,U5% ) +

b cp (25wEM3 +4 (Ssw) My ) +
. W \Y
2cﬁmegzsw5mggiM‘Z,\,+mdg1 2c,;sW5mfo,‘62M‘2N_ B W ( g ; 2
w (4 (8cp) —cp (4(6Ze) +627,)) My

¢ ( g2t g3 gt ie265150 [ (2)CKMgsgo +
1/ 0g s Ug3, V 4) T | T aB ME S !
el % & degMysw | 2caswMiy <C/3Mwu§%11* Ugyy + Mag, ey, Use112* usZ 2> u:ﬁ*‘SCKMgC’? g2

€~g1 * Egl *

é * Col * d, 7l
cpswMiy <C123M\2N <5Zii1u1,1 + 578, L% ) ule + Mg, ey <5Zig;1uig§ + 575 Uy% ) us2g,22> Uy, +

. N . sw(azgzu + 8Z3%, U )— -
2 = GMAULT | sw (SZIBUE" + 67381057 ) Ul + AN kA
(4 (8sw) — sw (4 (5Ze) + 521,1)) uz
ﬁg3*

llffz* <C[51’I’ld zme 1S‘/\/]\/IW <5lelg33uug3* + 5ZMg3 ng3*> u:f; —+ ( 1 )us3,1 )
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=,
Cﬁmdg2meglst‘2,\, <5Z1:‘5§2U +5Z2 SZU ) +

il = Zy G y
d SW 4(5C,3) _Cﬁ 4(526) +5Z1’1 Mw+ d

ZCﬁmeglsW(SmggM‘zN + Mgy, 2cﬁswém;glM\2N — ( X ( ) >)

cs <25W5Mw + 4 (8sw) MW>

. 2

24 3 -sd, 1€°0¢1,62003 04 Bk #.1x .

gx%x;u@»;0=[-ZZifg<w<uﬁ%+%2ﬁ%%i)—%ﬁ(Hﬁw+«w%ﬁ>>]
wSw

G (st )

2 Ugs i 3% 1 3 1 3 % 1, 3
4 5 Egl (ZCW + 1) ((Szlgs3u1’g1 + 5Z g u g ) us48/1 - 4 2 ﬁg3* egZ egl egZ Egl
= cwlg, Ty o gy fgs - Hlgs 5 4ilgs —4syylg, (521 sZu + 5Z2 Uy ) + ilgs
dsiy <5Z1gs3u o +0Zy gy ) usf,z Zr Usyy
4 ((sw) sw + (6Ze) iy ) U,
2 2 *EgZ egl egZ Egl
e [ el (26 +1) (SZ5UH + 67355 ) + .
3 = U, ; ; N e | Hswel (2 + 1) U, (WF6Z5% + U5 eZ1, )
4 (((6Ze) sw — 8sw) (G +2cly ) + (dsw) sty ) UZ,y
v (SZiUYS + 8255, U5% ) UZ, +
Ciy <5Zig,§2uegl + 5Z;g§2u€gl> + g3 u:"fl* -
s4,1
4 ((Bsw) sw + (6Ze) iy ) UZ,
ol — B 2 ( %2 11%! P52 Egl) .
i (4 (il + autg) g+ | AR B 1) ) |
y Eg] 54,
4 ((8sw) sw + (6Ze) cfy ) UE,
<5ng33ufg13* +5 Zugs uug3*> Uff’l ) o
. o\ . wlgz
4 (8ZBUYE" + 62,28 ) UL, i
- 5Z§g1 uégl* 5Z€g1 u§g1* u5g1 2 2 1 uugykuﬁgj; uug3*uug3
o 11ty t+ 21 ) Y1 (20w + s3,1 Usa1 32 Usan ) T
2%y (82, UL + 823,55 ) U, (UL Uiy, — augy u;‘;z)
ie2(2)6 1)
C (Vglr Tzz gszﬁsiT) = | £ L) EL87 6547
Vs & 24c},s3,;
A sw (1 — 42 ) c <5Z”g4 Uy + 57, u“g3) —
D) :u:?)glgl W/ "W 1,54 2,54 —Sw(l)

(6771 +6211) (Bswely — sy ) +4 (3 ((6Ze) sw — Ssw) cly — (6Ze) ysiy — (8sw) sty ) ) ULE) 141



142

45Uy (b (573508 + 0755, ) + (8711 + 8211 ) Gy +4 ((8sw) sw + (6Ze) iy ) ) ULk, ) —
o ((1-4dh) (S2I5UT" + 6257 ) UG — 45y (SZBUE " + 62,5557 D)

[SSVV] 2 Higgs — 2 Gauge Bosons

52
0 70 _ | 1 _ 2 2
c(n,2,2) = [ TR ((2(85w) = 5w (2(6Ze) + 6722 + 5Z1w)) Sy — 2 (85w) sy ]

ie? _
C (ho,ho, W, w+> = [ e (4 (8sw) — sw (4 (8Ze) + 6Zw + 6Zw + 2 (8Zyn))) ]
w
C (Go, G0z, z) = [ —2;; ((2 (8sw) — sw (2 (8Ze) + 6Z77 + 8ZG)) ciy — 2 (8sw) s%N) }
) W W
(

: 2
GO GO w—,w+) - { _% (4 (8sw) — sw (4 (8Ze) + 6Zw + 6Zw +2 (6Zcc))) }
W

s 52
C(G~,G*,y,v) = [ = (20wsw (2(8Ze) + 6Zyy + 876 ) + (6Z2) (chy — sy ) ) ]
CWSW

_ieZ(l)

3 2
4CWSW

2(2 (8sw) — (4 (8Ze) + 6Zzz + 6Zy +2 (6Zg-c-)) sw) ¢y + 4 (Ssw) sty — (6Zzy) (c\SN + cwsév) +
(2 (& (8sw) + (4 (8Ze) + 6Z2z + 67y, +2 (62 )) sw) Sy +2 (6Zzy — 2(82,2)) iy ) shy

- ot —
c(G.G ,Z,7) = 2d 5

(2 (2 (8sw) — sw (2 (8Ze) +6Z77 + 6Z--)) iy + 2 (8sw) swy + (1 o2 )
((4(8sw) + 5w (2(8Ze) + 6222 + 7)) Gy — 2 (6Zy2) iy ) sy "

ie?

g(G‘,GJr,W‘,W*) — { ——5 (4 (8sw) — sw (4 (8Ze) + 6Zw + 6Zw + 2 (6Zg-g-))) ]

4syy,
C (H,H oy, W) = i@ [ cwswspa (0Znn — 8ZGn) +
151 ’ g 4CWS%V Ch-a (CW (2 ((5SW) — SwW (4 (529) + 57\/\] +0Zyy + 6Zpn + 5ZH*H7)) + (5ZZY) 5\2/\])



ie2 o (4(8Ze) + 6Zw + 87y + 62y + 0Z - ) +
C(hO,G‘,y,W+) - { . (cw ( ( Spn (4(0Ze) 02w +0Zyy + 2o + 026 ) )sw+25ﬁ_a (5sw)) + Spa (5zzy)s%\,) ]

152 4CWS\2N Cp-a (5ZhH + 6ZH*G’)

ie2 8Z7) coy — 2 (8sw) S5y —
C (hol H_r Zl W+) = © 3 ( YZ) W (7 W) W 2 CB-a + SWSB-a (5ZhH - 5ZG7H_) C%V) :|
153 dsweyy sw (4 (8Ze) + 6Zw + 6727 + 6Zpn + 6Zgy11-) €y

C (hO,G’,Z, w+) -

154

_ ie? | 8B« (4 (8Ze) + 6Zw + 8277 + 8Zyn + 625~ ) +
dswedy Cpa (6Zn1 + 8Zy- )

) SWCy + Spa ((5zﬂ) oy — 2 (8sw) sév)) ]

C (hO,H+,7/, w—) - | -

155

E (CM (cw (2 (8sw) — sw (4(8Ze) + 6Zyy - + 52w + 8Zyy + 6Zun)) + (622y) sy ) +>

CWSWSB-a (5ZhH — 6ZH’G’)

C (ho, G*,y, W*) -

156

ie? o7 o7 o7 0Z--) +
dewsyy Cpo (8Zntt + 6Z 1)

157 4sweiy \ \ sw (4(8Ze) + 6Zpi- + 82w + 6Z27 + 5Zu) &y

c(nctzw) = .
158 dsweyy Cpa (0Znn + 0Zg-11-)

c(n HtzW") = { fe? ( ( (67yz) =2 (8sw) sty = ) Cpo + SWSpa (870t — 6Z1p-- ) c%v) ]

(o2 o (4(8Ze) + 67w + 8722 + 6Zen + 626 ¢ ) +
ie ((Sﬁa(4( e) +0Zw + 06277 hh GG) )chév+sﬁ_“((5zyz)c%\,2(5sw)s\2,\,))]

s 52
C (Ho, HO 7, z) — [ - ((z (8sw) — sw (2 (6Ze) + 6Z77 + 6Zsm1)) 3y — 2 (85w) s%v) }
159 2cwSw

. 2 .
C (HO’ HO’ Wi, W+) = |: —% (4 (5SW) — SW (4 (5Ze) + 6ZW + 5ZW +2 (5ZHH))) :|
160 4syy

2 o (8Zpi + 624 ) —
¢ (HO’ H™,y, W+> - - 7 | w B (P70 CiH ) sw +28p-a (0sw) | +8p-a (6Z2y) SXZN) ]
o1 dewsyy Spa (4 (8Ze) + 87w + 8Zyy + 6Zaps + 6Zg 11 )

2 | cpa (cw (2 (85w) — sw (4 (8Ze) + 8Zw + 6Zyy + 6Z1it1 + 6Zc--)) + (6Z2y) sév) _
C (HO/ G_I Y, W+> = -

o 4CWS‘2/\7 CWSWS B-a (5ZhH - 5ZH_G7)

143



i Cpa (0Zny + 82511 ) —
C(H,H, Z W) = |~ o (8201 + 02 1) sweby + g ((6Zy2) cly — 2 (65w) sy )
Spoc (4 (8Ze) + 8Zw + 6277 + 6 Zpt + 6214 )

i i€2 (5Z Z) C3 -2 (5SW) 52 -
e Y£) "W = w ) Cp-o T SWSp-a (0Znu — 5ZH‘G’) C%v
sw (4 (8Ze) + 6Zw + 8Zzz + 5Zum + 8Zg-- ) Gy

- [ i Sp-a (4 (8Ze) + 6Zyy-1- + 8Zw + 8Zyy + 6Zpm) —
C (HO,H+,7/,W ) = 5 (CW ( ( o e H H vy ) Sw + 2550 (55w) | + 550 (6Z2,) 2

Cp-a (0ZhH + 6Zy--)

e (O (2 (85w) — sw (4 (6Ze) + 62w + 6Zyy + 671 + 6Z--)) + (6Z2y) 5% ) — ) ]

CWSWSB-a 5ZhH 5ZG H )

Sp- Ze) + 0211 +0Zw + 8Zz7 + 8Zun) —
( ‘X HH ) SWCPy + Spa ((5Zyz) oy — 2 (8sw) S%v)

Cp-a 5ZhH+5ZH G )

e (o
GutHz W) = { o (
e (0

(86Zy7) S —2 (5sw) s
vZ) Cw W , | Bt swpa (8Znn = 8ZG-11-) S
Ze) +6Zw + 6Zz2 + 6Zun + 6Z¢- - ) Ciy

e ((z (8sw) — Sw (2 (6Ze) + 6Zzz + 6Zan)) &y — 2 (85w) s%V) }

C
RS
\O
=
=
Jr
~—
Il
|
‘«;

4 (8sw) — sw (4 (6Ze) + 6Zw + 6Zw +2 (6Zan))) ]

. (cw (2 (8sw) — sw (4 (6Ze) + 6Zw + 6Zyy + 6Zan + 6Zgy 11 )) + (6Z2y) s%v) }

. (sw (4 (8Ze) + 67w + 6Z77 + 6Zan + 6Zyy11-) oy — (8Zyz) €y + 2 (S5w) s%v) ]

7 (cw (2(85w) = sw (4 (5Ze) + 6Zyy41- + 57w + 6Zyy + 5Zan)) + (6Z2y) 53y ) }

144 = 3 (SW (4 (8Ze) + 67y + 6Zw + 6Z77 + 8Zan) €3y — (6Zyz) C3y + 2 (8sw) s%v) ]



o2

s <cw (2 (8sw) — sw (4 (6Ze) + 6Zw + 6Zyy + 6ZcG + 6Zg--)) + (8Z2y) s%v) ]
CwWSyy

3
dsweyy

&2

o (cw (2 (8sw) — sw (4 (8Ze) + 6Zw + 8Zyy + 8ZG + 6ZG-G-)) + (6Z7y) s%v) }
WSW

o2

)|

GG,z w+) = { e (sw (4 (8Ze) + 6Zw + 6Z77 + 8ZcG + 6Z-- ) oy — (8Z7) 3y + 2 (8sw) s%N> }
)|
)|

— (sw (4 (8Z¢) + 6Zw + 6277 + 876 + 6 Zg-c-) oy — (6Zyz) 3y + 2 (Ssw) s%v) ]
WCeWw

(cwso (4620 + o +205220) + 8220 30) + (720) (b~ %) |

C(H,H",Z,Z) =

181

ie2 (4 (8sw) — sw (4 (8Ze) + 0Zy-1y- +2(6Z72) + 6Zyy-11-) ) €y + 4 (8sw) sy + )
4ch 3 ( - ' 3 (1 B ZCW)
ww (8 (8sw) +sw (4(8Ze) +6Zyy-y- +2(6Z72) +8Zy-11-)) e — 4 (8Zyz) Cw) Sw

;52
C(H HY, W™, W*) = [ _% (4 (8sw) — sw (4 (6Ze) + 6Zw + 6Zyy-11 + 6Zw + 6Zy111-)) }
\

—— (8ZaG +0Zg-y-

|
| ]
e ]
|

145
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&2

—— (62 0Ly -
4Sw( AG+ HG):|

62

HO,10,7,7) = i€* (0Zhsr)
7 4 7 ZC%VS%V

G, A, 7,7) = [ e ¥ha) }
2005w
ie? (57u1) |

2
253y

iez (5ZAG)
2s3,



C (H_ Gt wt W—) — ie? (5ZG7H_)
405 ’ ! ! 25‘2/\]

[SSVV] 2 Squarks — Gauge Boson — Gluon

. g3
c (w03l gy) = | 81 %pTon
462 6CW5W

81,1620 + 65126Z5% + 6218235 + 852,26 Z,%, +

— (0Zzy) (45%\/551,52 - 3Ug; u:fll*)
bs1,52 (2(8Ze) + 8Zyy + 6Zg5 +2 (8Z,))

1 = 4CWSW

. 3
C (cfsll,dﬁzz’T,g, Y) _ | egs(1)8geT5 0
w\ 88 6CWSW

—q =, d d,
5s1,1 521?522 + 551,2522;6822 + 532,1 5Z1:5511 + 5s2,25Z2j5511 +
051,52 (2 (6Ze) + 6Z + 0Z¢g +2 (5ng))

d, A%
1 = 2cwsw - (5ZZY) (25\2/\7681/52 - 3us§,11 usig,ll )

. 3
c (ﬁsl i o Z) _ | iegs(1)8g1,2TS
464 glr g2 7o/ 603\]3‘2/\]

—ba1525% (4 (2 (85w) + (2 (8Ze) + 6Zzz + 6Zgg +2 (6Z3,)) sw) Gy — 4 (6Zyz) iy + 8 (S5w) sy ) +
i [ 3w (Z15BU + 62,558 ) —

Uiy i Gy + 6 (8sw) siyUes
(6 (Ssw) — 3 (2 (8Ze) + 6272 + 6Zgq +2 (6Z,)) sw) UL,

1 = - -
4 (551,1 5Z;l,g522 + 551,25Z;,g522) S%N I
62,8 (482088 — 38Uy UZ, ) + &

ﬂgl* SW

62,5 (46058 — 35 "US, )

. g3
C (dNSgll/ d“SZZ/T,g, Z) — . 1eg5( 1 )5g1rg2TC2,c1
465 & 6c3y Sy

147
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—8s1,625% (2 (2 (8sw) + (2 (8Ze) + 6Z7z + 6Zgg +2 (6Zg,)) sw) ciy — 2 (6Zyz) iy + 4 (85w) s%v) 4

—d,
7 3s <5Z & U + 5Z ll ) — 7
Ay % W 1,82 2,1 d
iy S L | e SUE: | -
(6 (5sw) —3 (2 (5Ze) + 0277 + 5Zgg +2 (5ng)) sw) Us;l

1 = —d. =,
2 (551,15Z1g;2 + 551125228522 S%V i
678, (265,15 — 3 U, ) + 2,

ng 2 dgl* dgl SW
5Z2151 2652,25W — 31,[2/1 USm

. g3
c (~51 a3t e W ) g loa (1)CKM, ., + 25U U sCKM?
Ugy, ' & ﬁs‘ZN gl,g2 WHs1,1 Hs2,1 glg2

—d. 7
1 - ' Sw <6Z1f":21,1 +6Z, 52u21) -
- sl

+swlFy (U "62;% + Uys s2,%,)

(2 (8sw) — (2(8Ze) + 8Zw + 6Zgg + 2 (8Zg,) ) sw) Uffi

i ieg TS T
C (d;}l, S”,g, w*) _ 8s c;,cl (( 1)CKMg g1 + 25w (SCKMg 1) Ut uﬁ;ﬁ)
\@sw
T 2 il 2 il 2 i, 2
do1x SW 5Zgug+6Zgug — * *
i = usill ( e 211) fig + SWuugz <u2g11 5Z2g11 + U f 5Zlgs11>
(2 (8sw) — (2(8Ze) + 6Zw + 8Zg5 42 (8Zg,) ) sw) Ugg,

[SSVV] 2 Sleptons — 2 Gauge Bosons

162 5g1 g2

c (vgl,vgz, z,z) - [ (4 (8sw) s3, — c& (4 (8sw) — sw (2 (2(8Ze) + 6Z77) + 67y, + 5zfl))) ]

52
c(ahezlyy) = { B ]
Cwsw

4chW

égl * egl *

e, e,
(0Zzy) <<1 - 25%\/) Ug 1 usgfl W Ug o LIS?z) +
CwSw (2551,S2 (2(6Ze) + 6Zyy) + 51,1872, + 6126257 + 6521625 + 552,2623?;1)



¢ (éﬂlf ~522T,% Z) - ieZ(Sgl . (2( 2 )sw — 481,52 (0Z,7) C%NSXZN +(1 )uéfll*)
54\ 8 4c3,s3, ' st

swely (873555 + 6735, uegl) +

L L (1-2d) (o738, U + 6235, U7% ") UE, +
SW 51 2 ( (65W) (5ZZY) CW) SW + uégl CW 252 <5Z€~g1 Uégl* + 526g1 u€g1*> uEgl
) s2,2 w 1,s1~1,2 2,51 s2,2
(2 (8sw) + (4 (6Ze) + 6Zzz + 8Zyy) sW) Ciy

(6Z2y) cw (1 - 2c5v)2 + (8sw) (4s%v -~ 8s§1N> _

1 =2sw (]—ZC ) ueg1523g2 —f—ueglézegZ _uégl
) el (U073 + UiieZis,) - U, 2 ((8sw) (6 —4cky) + (4 (8Ze) + 8222 + 6Zyy) sw (126 ) ) chy

;52

c (a2 2,2) = [ lflcij;j ((2)sw+ (1) (1-26 ) ugy) ]
swely (8Z35,U5% + 6Z35,U5% ) + B

2 (2 (8sw) + (2(6Ze) + 6Zz2) sw) Sy — (6Zyz) iy +2 (85w) sy ) U, W

(1 - 2c%v)2 (6z5ui" + 623% u‘fg]*) U

égl*

é & o1 ¥ e,
4 (5zlg;1 u1,2 + 522g;1u % ) usgfz

2 —

c

: 2 (Ssw + (8Z,7) ciy ) 5y — 4 (8sw) gy —
1 = sw (1 —2cfy) oy (UigifSZegzerUfgi(SZig;) 2U%, ( wt VZZ) W) w — 4 (6sw) sy N
((5sw) (6 - 4cw) + (2(5Ze) + 6Z77) sw (1 _ 2cw>) 2,

26500 [ cwsw (U075, + U5 6735, ) —

C (90,83, W) = | —— =222 )
364< £ e ) 2vV2ewsfy \ %, ((5zzy)sw+cw( (6sw) — sw (4(5Ze)+5ZW+5ZW+5Z1V11))>

C ( 9ty W*) . €261, usezljzl* ((5227) sty +ew < (6sw) —sw (4 (8Ze) + 86Zw + 86Zyy + 57;1) >> -
17 7 Vs - ~ /A~ o * *
i Va2 2V2ewsfy \ ewsw (U562, + U35 675, )

. gl egZ Egl egZ
M SWChy <U1 1021 + U107, 52) -

C (v a5, z,W™) = | i
2v2swely \ U, ((5zﬂ) 3y — 2 (Ssw) 5%y — swiy (4 (6Ze) + 6Zw + 6727 + 52{1))

368 g2

C (—-sl ~F Z, W+> _ . iezégl,gZ sll

egz* ( (SZ),Z CW 2 (5SW) SW — SWCW (4 (5Ze> -+ 5ZW 5ZZZ éZ;,l))
g]/ gZ/ 2 2 3 * * ;Z
\/> Wow E‘N[W < igi [Zigll H;gi ;g;1>

149
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- - _ i€25 1,02 — —3 -
C (g1, ¥l W™, W) = [ —%%g (4 (6sw) — sw (4(6Zc) + 6Zw + 6Zw + 671, + 871, )
2 Swu§§11 (uegl*‘szig;l + uegl*éz;g;J) +
1 52, 167 081,82
c(an et wo,we) = | (U673, + U5 o75%,) - o
s1,1

(4 (sw) — sw (4 (6Ze) + 6Zw + 6Zw)) UsE,

[SSVV] 2 Squarks — 2 Gauge Bosons

.2
c (ah a5t v,7) = { 2e”(1) 851,62 ]
356 9CWSW

ﬁgl* ugl*

il i
_ (6Zzy) ((3 - 4-5\2/\/) Uy Usig,ll 4s} wlr, usig,12> +
2ewsw (8,62 (4 (8Ze) +2 (6Zyy)) + 81,18Z4% + 81,26Z5% + 621875 + 8:2,267,% )

. 2
71 521 1676412 _ 3.2 g1 *
c (ugl, 2y, z) [ Ty (4( 2 )sw — 1685162 (8Zyz) cSysiy + (1 )usm)

swely (5Z15Uy8 + 67,5 u“gl) +

} 1—ack, ) (82358 + 6Z;5 05" ) UK, +
o Tlg1* 2 ( w 1,s1~1,1 2,81 s2,1
2y — 4sWUSfZ (2 (5SW) — (5227/) Cw) SW + g1 + g1 1 7ilg1* flo1 o ilg1% flg
) USZ,2 (521 sl uli + 522gslu 5 ) uSég,Z
(2 (5SW) T (4 (529) + 8277 + 5Zyy) Sw) Cw

(5Zzy) ew (1~ 4chy)” =8 (55w) (1 - 4ch) s -
4 ((sw) (14— 8% ) + (4(8Ze) + 6Z2z + 67 ) 5w (1— 4cly ) ) ey

Ug

1 =dsw (1 - 4C\2N) C\zfv (uzf(sz;’gjz + U;lgll‘szglgszz) - ugzg,ll

c(mha%',z,2) = [ ;iffvlsii ((2)sw+ (1) (1-acg ) uky) ]

swely (523518 + 67,554 ) +

ugl *

) 2 ((2 (8sw) + (2 (8Ze) + 6Z72) sw) ciy — (8Zyz) ciy + 2 (8sw) s‘ZN) s, s
= 2 i 151 % * 1l
(1 - 4c%v) (5z§‘g;1u}‘gf + 6258 U ) U+,
s, , 2,

ﬁgl *

/1 /1 g1 * i
16sty (82,4 UY3” + 6255 Lg% )uszgfz



(6 (osw) +4(0Z,z) c%v) 5% — 8 (8sw) Sty —

_ - U867, + Uy 56715, ) — 2ULE:
1 = Sw (1 4CW) ( 2,1 1,1 1 SZ> s2,1 ((5SW) (14 _ 8C‘2N) =+ (2 (5Ze) + 5ZZZ) SwW <1 = 4C%\]>) C%\/

752
LT 1€ ( 1 )5g1,g2
C (dgll ng /Y ’)/) - |: W

A1 % *o o d,
(‘SZZY) ((3 - 25%\’) uslg,ll usZ 1 2 uslng usg,lZ) +

a - —, d, d,
cwsw | 286152 (2 (8Ze) + 6Zyy) + 531,152552 + 551,2522%522 + 8521 525511 + 552,2522;11)

ie20g1 o 32 dg1+
C (dgl/dhsz g Z) - [ 36C\i]5i\] (2( Z )SW - 4551,52 (5ZVZ) CwSw — ( 1 )uslg,l

A * £\ 4
SWC%V <5Z1i§2u + 5Z2 szu ) + <ZC%V i 1) <5Z1g11u gl 5Z2g11u2g11 ) usf,ll _
EZ 1% . 2
2 =2swl 5 2(6 — (87 c 52 4 i Cw . . i
e Celbn) =) 2 uszg,lz 25ty <‘Szlgllulg2l + ‘SZ Uzgz1 Uy
(2 (5SW) ol (4 <5Ze> + 8277 + 527/),) Sw) Cw

(8Z2y) cw (2c5v + 1)2 + 4 (Ssw) 5y (2c$v + 1) -

d,
1L =Uj, 232, <(5SW) (10 _ 4C%v> — (4(6Ze) + 6277+ 6Zy) sw (ZC\ZN + 1))

+ 2sweiy (2¢8y +1) <u g 522122 + U gl(szlfz)

. 2 -~
oy ie 5g1 g2 02 udgl*
C (dg1, dg2 ,Z Z) [ 36CWSW (( 2 )SW + ( 1 ) (1 + CW) s1,1

iy Ay oy
SWCiy <5Z?igszzu1fgzl + 5Zzigszzu2fgzl> + 3 ud*gl*
4 i swlgro +
2 ((2 (8sw) + (2 (6%0) +5722) sw) ¢y = (6Zy2) 3 +2 (5sw) sw) s,
2 . .
(2¢ +1) <5zlg11u 57 4 57 U > g

4ty <5zlg11u - 52 Ul gl*) us22

2l —

2 (3 (85w) + (6Zy2) cly ) sty — 4 (Ssw) sy —

d,
#l = 2u®, S ((6sw) (10— 46} ) — (2(86Ze) + 8Zzz) sw (26 + 1))

dy —d, dy =4,
+ SWc\zfv (ZC%V + 1) (Uz,gl1 ‘522?;2 + ul,gll 5Z1%§2>
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ie?

6v/2cws?,

g% [ CWSW <5Z1 zu +6Z2 2u21> - d 5
1= u:fll i 2\ + ewswllg, (uug1 5Z;gsl1 + Uy
(cw (2 (85w) — (4(6Ze) + 8Zw + 8Zyy) sw) + (6Zzy) st ) USF,

c (a5l y,w) =

N 7}
gl/ <( 1 )CKMngZ + 2CWSWu51g11 usﬁgzl 5CKMg1 g2> ]

Mgl *

i
67,%)

ie?

6/ 2cws?,
ewsw (SZY5ULE +6Z55U5% ) —
(ew (2(8sw) — (4 (6Ze) + 8Zuw + 6Zyy) sw) + (6Z2,) sy ) U,

Ao il
<( 1 )CKMg g1 + 2cwsw (5CKMgp 1) U sy uj;ﬁ) ]

ﬂgz ng* d~g1 ng* ngl
+ cwswlyy <u2,1 0Zyq +Up; 02y

<~sl ngT Z W~ ) [_ ie?

- g% ) g
gll g2 7 6\/§SWC%\[ <( 1 )CKMgl g2 + ZSWCWUS“ USZ 15CKMg1 g2> ]

5 —d,
| SWew <5zl,g522u +5Zzszu )"’

il d. * * i
1= U o | Fewe UE (Wnez% + Uy ez )
((4(5Ze) + 6Zw + 6Z72) swely — (6Zyz) ciy +2 (85w) sy ) U,
:52 .
(#1831 2,W) = |~ ((1)CKMg,g + 25w (5CKMgg1) iU Ty e
glrUgo 14y 67/ 25w C\SN g2,g1 w g2,81) CWHs1,1 Hs2,1

swely (SZy5ULT + 6757 u”gz) +

e | Fowhitls (Ul ozin, + ulhezy,)
((4(5Ze) + 6Zw + 6Z22) sweky — (6Zy2) Sy +2 (8sw) sy ) U, S

Ay %
_ gl
= usl,l

i swlis, (u”gl*ézﬁ‘gsll u”gl*ézZ%) +
61 st +\ ie 5g1,g2 il 1l i U
3C72 (uzl’ g2 W, W ) 453\] SW (Ulgllézlgjz + U g15Z2g522) — uﬂgpk
i 11
(4 (8sw) — sw (4(6Z) + 6Zw + 5Zw)) U, )
) SWu52 1 <U gl*‘szlgsll + uzgll*‘szz 51> +
752, 1 +) _ | 1€%1e2
C (dglr ng 7 W= W ) - 453\] (ul 1 5Z + u2g11 622 SZ) - ‘igl*
7 d‘ N uSl,l
_ (4 (8sw) — sw (4 (6Ze) + 6Zw + 6Zw) ) U5, |




[SSVV] 2 Squarks -2 Gluons

= =
c (it 72t _ 125 285,52 (2 (6Zg,) + 6Zgg) + 6511821, + 841,26 Z,% +
- zlgs gl,g2

3 gl 4783
o1, Moy 18,8 i i <(Tg T8)c, + (TE'T® )CZ'd)
gl 2
460 & 652,] 5Z;gsl1 + 552,2 5Z;:gsll

*d~ 2] *dN D
26 2(0Z¢,) + 0Zgq) 4 061,102,%, 4 861,2002,%, +
51,52 ( ( gs) Jgfg) §1,1041,62 T Os1,2042,52 ((TgSTg4)c2,c1 + (Tg4Tg3)C2,C1>

= 1

C <d51 dNSZ’T g g) = <ig25 1 2)
g]/ g2 787 svgl,g d

ol 2 532,15Z1,g511 + 652r25Z2,s1

[VVVvV] 4 Gauge Bosons

-
L oogy €2
C vy, W™, W) = (ew (8Zzy) +sw (2(6Ze) +6Zw +6Zyy)) | 1
1
R
_ + iez 2 2 1
C(y, 2z, W , W) = (2 (8sw) — cw (cwsw (4 (8Ze) + 2 (6Zw) + 6722 + 6Zy) + (6Z2y) Gy + (6Z,2) sw)> -
40 CWSWy 2
B 1
L o
T
ot ie?
g (Z, Z,W-, W ) = ST (2 (5SW) — CWSW (CW (2 (529) + 0Zw + (SZZz) + Sw (5Zyz))) -1
W
—1
L
ie?
g(wi,wf,WJr,WJr) = T(éSW_SW (5Ze+5ZW)) 2
Sw
i 2 | 153




’ [Vvvvv] 4 Gluons‘

[ o (fgl,g3,Xfx,g2,g4) +fg1,g4,Xfx,g3,g2

448

C(g, 8,8 g) = 2ig§ (5ng + ‘Szgg) _ (fgl,gZ,Xfx,gB,g4) - fgl,g4,Xfx,g3,g2

fgl,gZ,Xfx,g3,g4 + fgl,g3,Xfx,g2,g4
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