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45ty sw 5an71L ((ca Zif 53— 50 Z74) (sw Ziny — cw Zino) + (sw 251 — cw Z15) (ca SaZina)) +
- 5Z§171L ((Ca Z5 53— Sads 4) (SW Z§2,1 —w ngfz,z) + (SW Z5,—cw 25,2) (C Zf:z,zx)) +
5Z§;1L ((C Zs 3~ Sa Z3,4) (SW Z§2,1 —Cw ngfz,z) + (SW Z§,1 —Cw Z§,2) (C Zf:z,zx)) +
5szr]flL ((Ca 213~ Sa ZZA) (SW Loy —Cw Zﬁkz,z) + (SW Zi,—cw fo,z) ( Z 3 — Sa Z;2,4)) -
0Znu (( Zs T Ca Z§1,4) (SW Zipq —Cw Zﬁkz,z) + <3W Zig —cw an,z) (Sa Zip s+ Ca Z§2,4)> +
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(sw Zni1 — cw Zn1,2) (Znoa (c30Zan+0Zac sp) + Znos (cp0Zac — 6244 83)) +

5Zi<nl ((sg Z1,3 — cp Z1,4) (Sw Zno1 — cw Zno,2 sw Z1,1 —cw Z1,2) (88 Zno,z — €8 Znoa

5Z§<n’1 ((sp Z2,3 — cp Za,a

( )+ ( )

( ) ( )+ (5w Z2,1 — ew Z22) (85 Zna,3 — €5 Zno,a))
chn)l ((p Z3,3 — 5 Z3,4) (5w Zn21 — cw Zn22) + (sw Z3.1 — cw Z32) (55 Zn2,3 — €5 Zn,4))
( ) ( )+ ( ) ( )

SW Zn21 — CW Zn2,2

4 nl " ( 88 243 — Cg Zaa) (SW Zn2,1 — Cw Zn2,2 Sw Za1 — cw Za2) (88 Zn2,3 — C3 Zm2,4




0(2227 )2?117 GO) =

250

3 2
dcy siy

3 2
dey siy

C%/V Sw

( Zis+ss Z 4) (C%V Zp o (dsw — 0Ze sw) + 512/1/ Z:fz,l (C%/V 0Ze + dsw SW)) +
(cﬁ Znstsp Zn2)4) (C%V Zio (bsw — 6Ze sw) + s3y Zna (c%/v 0Ze + dsw sW))

521)1(2071}% ((Cﬂ VAREETPANY (SW Ziq —cw Z§1,2> + (sw Zi 1 —ew 27 5) (CB Zis T 882, 4)) +
fozé ( c8 33+ 58 73 4) (SW Zg —w Z§1,2> + (sw 251 —ew Z55) (CB Zis T 582, 4)) +
5231(2 3 ( ¢ 233+ 5p 75 ,) (SW Zig —Cw fol,z) + (sw Z5, — cw 23 5) (Cﬁ Zis T 582, 4)) +
5231(274 ( c8 253+ 5525 4) (SW Zig —Cw fol,z) + (sw Zi, — cw Z5 5) (Cﬁ Zst sl 4)) +
an’l ((cs Z1 3+ 5577 4) (sw Zipq —Cw Z§2,2) + (sw Z7 1 —ew Z7 ) (cs Zis+5525,4)) +
Z%Cna ((c8 255+ 55 Z54) (sw Zipy — ew Zino) + (sw 251 — cw Z35) (5 Zays + 58 Zina)) +
Z3m ((Cﬁ Z3s+ 58 234) (swZipy —ew Zpo) + (sw Z5y — cw Z35) (¢ Ziys + 58 Zipa)) +
5Z¢i<n7l ((cs Zis+s8254) (5w Ziny —cw Zino) + (sw Ziy —ew Z55) (c8 Zip s+ 58 Zipa)) —

6Zac (30 Zis = e Zina) (sw Ziny = ow Ziaa) + (sw i = ew Zina) (55 Zias = 06 Zina) ) +
6Zca ((c8 Zna + 95 Zana) (sw Zia — ew Zia) + (sw Ziaa — ew Ziaa) (5 Zin + 55 Zina))

(Cﬁ Zn113 + sg Zn174) (CW n2,2 (5SW — 07, Sw) + 8124/ Zn2,1 (C%/V 0Zo + 08w sw )

CIQ/V Sw

(Cﬁ an 3+ sg Zn274) (CW 1,2 (5SW — 07, Sw) + 8124/ an,l (C%/V 0Ze + dsw Sw))
(

+
Zﬁ‘z’l (c6 Z13+ 86214

( ) (sw Zn11 —cw Zn12) + (sw Z11 —cw Z12
Zr>1(2 ’2 ((cs Zas + 58 Za.a)

;o )

( )

€8 Zn1,3+ 58 Zn1,a
SW Zn1,1 — CW Znl,2

7%y ((cpZss+ 55 Z3a

~ o~ o~ o~

) ) +
)+ (sw Z2,1 — ew Za2) (cp Zn1,3 + 85 Zn1,4)) +
SW Zma — cw Zni2) + (sw Zs1 — cw Z32) (¢ Zm 3 + 58 Zn1,a)) +
5Zr>1<2 2 ((cg Zas+5pZaa) (sw Zmy — cw Zni2) + (sw Za1 — cw Za2) (€8 Zn1,3 + 55 Zn1,a)) —

(58 Zn2,3 — g Zn2,a)) +
e Zn23 + 88 Zma)) +
(cg Zn23 + 8 Zn2,a)) +
(cs Zn2,3 + 58 Zn2,4))

)

(sw Za1 — cw Zag2) (c3 Zn2,3 + 58 Zn2,a)

0Zac ((sg Zm,s — ¢ Zma) (Sw Zn21 — cw Zn2,2) + (Sw Zn1,1 — ew Zn1 2

)
5Zi(n1R ((cs Z13+ 55 Z1,4) )
5Z§<n1 ((cp Za3 + 85 Z2,4) (5w Zn2,1 — cw Zn2,2)
6Z§(n)1 ((cp Z33+ sp Z3,4) (sSw Znp,1 — cw Zn2,2)

( ) )

X;
Z4n1

)
Zwoa —cw Zm2) + (swZig —ew Zi2) (

(sw )
( )
(sw Z3,1 —cw Z3,2)
)

+
+
+
+
+ (sw Z2,1 — cw Za2
+

(cp Zaz+5p Zaa) (Sw Znog — cw Zn22) +

+

+
+
)

0Zca ((cp Zm,3 + 58 Zn1,a) (Sw Zn21 — ew Zn2,2) + (Sw Zn1,1 — ew Zn1,2) (¢g Zn2,3 + 58 Zn2,a)

11



[FFS] 2 Quarks — Higgs

_iedup 2ca Omy Mg, sp sw +
ANy 5555 | muy (020 My saspsw — ca (spsw (0ME = Mi, (62558 +207. + 2w + 0255 ) ) +2 M, (95w 55+ 053 5w)))
C(ujn, U, h°) =

184 B ieéjl,jZ 2cq 5mﬁ M%V sgsw +
ANy 555 |y (020 My saspsw — ca (spsw (0ME — MB, (62555 + 2070 + 02w+ 5Z1) ) + 2 M, (95w 55+ 053 5w) )

2¢p 5mﬁ ME, so sw —
Sa (28cs M3, sw +cg (OMB, sw +2 M3, (0sw — 6Zesw))) +
cg M%V Sw (ca 0ZnH — Sa (5235 +0Zpp + 52;?,%))

i65j17]'2
4c% M3, s%, my
C(dj, dp, h°) =
185 2¢p 5mﬁ ME, S0 sw —
165]'1 j2 2 2 2
Sa (28cs M3, sw +cg (OMB, sw +2 M3, (0sw — 6Zesw))) +

4¢3 M3, st
B w mg _
U o M sw (ca 0Znm = s (8255 + 07 + 071}

e 5]»17]»2 2 5mﬁ M%V S28 Sw —
8 My, s siy My, <825 (6M3, sw + 2 M3, (0sw — 0Ze sw)) + My, sw (4 cp0sg —20Zac 55 — S2p <5Z2]2 +0Za4 + 5Z;{£>))
C(uj, up, A°) =
192 e 2 5mj“1 M, sop sw —

8 M3y, 5% sy My, <825 (6M3, sw + 2 MY, (bsw — 6Ze sw)) + M3, sw (4 cp0sp — 2024 55 — s2p (52;1’5 +0Z44+ 5Z]’1‘ ff)))

€ 5j1,j2 2 5m;{ M%/ Sg SW —
o AMysa sty |, (SW (6M2, 55+ 2 M2, (5s5 — 02 55)) + M2, (2 Ssw s5 — sw (CB 0Zac + 55 (522]2 +6Zae + 52;;;5))))
U1, Uj2, =

2

4MI:/))V S3 3%{/ My (SW (5MI%V sg + QM%/ (585 — 07, Sﬁ)) + MI%V (2 Osw Sg — Sw (Cﬁ 0Zac + sg <5Z2]2 +0Zaa + 5Z;f ﬁ))))




C(djhgijO) =
194

C(djl7 (31'27 GO) =
195

C(uj1, up, H°) =
204

C'(djthLHO) =
205

(& (5]17]2

4cﬂM3 SW

e (5]17]2

4cﬂM3 SW

ediijp

dep ME, s2,

4eg My, s¥,

iedp

iedp

_4M€’V s% s

_4M€’V s% s

ie 5]'142

ie 5]'142

T A2 A3 2
4CﬂMWSW

T A2 A3 2
4CﬂMWSW

d 2
5mj1 My, 528 sw —

MX%V S28 ((5SW — (5Ze Sw) +
mdjl

d 2
5mj1 MW S28 SW —

MX%V S28 ((5SW — (5Ze Sw) +
mdjl

2¢p 5mﬁ M3, sw —

My (05 (25SWM2 —|—(‘5]\42 Sw)+M Sw (25Cﬁ+5ZAGs5—05 (5 ]2]2 —|—25Z +5ZGG+521J1)))

QCﬂém ME, sw —

M, (CB (2 dsw MW + 6MI%V Sw) + M%/ Sw (2 dcg+0Zac sg — c3 (523:]% +28Z.+6Z¢gc + (52315‘:)))

20my ME, 5055 sw —

Sa (20sw M, sg+ sw (6M3, sp+2 M3, (6sg — 0Ze sp))) —
MI%V 8B Sw (Ca 0Zng + Sa (52;5:5 + 02y + 5Z1 ]1))

Moy

20my ME, 50 55 sw —

Sa (20sw M, sg+ sw (6M3, sp+2 M3, (6s — 0Zc sp))) —
MI%V 8B Sw (Ca 0ZnH + Sa (52;5:5 +0Zyy + 5Z1]1))

Moy

2¢cqcp 5mﬁ M%V Sw —
2¢q6c3 MI%V Sw +
B (MI%V SW (6ZhH Sa —

mdjl

2¢cqcp 5mﬁ M%V Sw —

2 cq 505 M%/ Sw +
mdjl

SWw (55 (CB 5MI%V +20cp M%/) + ¢ M%/ (CB 0Zac — Sp (523:]}; + 0244+ (521?5)))

sw (55 (cs OM32, + 28¢5 M2,) + c5 M2, (cB §Zac — (522 b+ 8Zaa+ 82 ff)))

co (0235 +0Zum + 0715 ) ) + ca (OMR, sw +2 My (55w — 0Zc sw)))

cg (M%V Sw (6ZhH Sa — Co

(473 + m +025)) +ca (9 s +2 My G — 67, )
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Clujp, dp, H™) =
208

O(ujthZaGi) =
209

C(djy, up, H) =
210

SCKM;, 5 ma, M, 25 sw +
ie 5m]-‘12M124, Sop SW —
2V2E M, st | CKMj, ] M s Gsw — 0Zesw) +
diz Sw (sﬁ (cg SME, +28cs MB,) + cp M, (cﬁ 0ZG-H- — 3 (523112% +0Zg-g- + 5Zﬁ:£)))
2 0CKM, o My, M, s25 sw +
2 6mﬁ M%V 523 S\ —
AV2 M, 53 s, | CKM; s25 (OMZy sw +2 M3y (3sw — 0Zc sw)) +
ujt M2, sy (4 c0sp —202c-p- 55— sap (525:5 +0Zy-f- + 5Z;1‘]If>)
. 2¢p 5CKM]»*17]»2 ma, Mgy, sw +
ie PR
T2 My s, | CRM, 1 My ow - un ;
may (co (205w MB, + M3 sw) + M, sw (20¢5 +0Zu-g- 55— e (3735 +26Z. +0Zg-a- + 62} )))
2 0CKM;; jp My ME, sg sw +
ie 25mﬁM5V553W—
2V2 My spsiy | CKM; sw (0M3, sg+2 M3, (055 — 0Ze s5)) +
o ME, (2 dsw sg — Sw (cﬁ 0Zg-G- + sp (52;2[’1];2 +6Zg-g- + 5Zﬁ)’jlf)))
dCKMjz 1 My M, sop sw + _
ie amy M, sop sw +
2V2 M§y; s%s3, | CKMpjn . 0Z% ypo MEy 5% sw —
. e (56 sw (6M3V — M3, <5ZH7H— + 52;57’]-}; +20Z. + 52&15)) +2 M3, (6sw sg + dsp SW))
dCKMjp 1 My M, sop sw +
ie Imiy My s26 sw —
2V2E M3, 5%, | CKMy 2675, M sw+

mdil

53 (MI%V sw (2 deg —cp (5ZH7H7 + 52;55 +267, + 52;11)]11%)) +cp (2 Ssw M3, + 0 M, Sw))




ie
2V2 My sp sy | ma, _ sw (M2, 55 +2M2, (5s5 — 07 55)) +
2.1 d,L

C(dn, 2, G¥) = b (205w 55 —sw (a0Za-n-+ 55 (0233 + 620~ +62557) )
211

] 2cp (5CKM]'2)]'1 ma, MX%V Sw +

ie

P e 2cgomd M2, sy —
2V2cs M, s2, CKMp 1 s e U

2 5m]’§ MI%V CKszyﬂ S$gSw +
2 5CKM]'27]'1 MX%V SgSw —

may (e (205w MB, + M3, sw) + Mp, sw (2005 +0Za-n- 5 — e (0735 +20Z +0Zg-a- + 7)) )

[FFS] Chargino — Lepton — Slepton

ieéjl,jz
. 22¢2 M3, s2
C(Xa» €2, 1) = prwew
269
= oDy
go(XCU Vi, ejsz) = i65]1 i2
4cq My, sy
O(SJZaXcla T]) :
273 ) iedjp
2\/50% M3, s%,

came, My sw (8255 Uty + 6235 Us,) +

Ud o (2 cp omyy M, sw — me, (MW Sw (2 dcg —cp <5Z]€2§ +26Z.+ 5ZV ﬂ)) + ¢ (208w M3, + 0MF, sw)>>
Lednp 0Z5h 4267, + 520 SZXR VL 462X E Y,
252, ( 1,1 (258W—8W ( Z]2]2+2 Ze+ 67, )) —sw ( 1 Vi1 +0254 2,1)
. _
26 My, UGY (Uaa (205w —sw (6255 +262.)) = sw (323 Ura + 0235 Ua ) ) +
\/_U 7]1* €8 My MI%V Sw ((522(1’5 Ui+ 5225’7[2/ U272) + B
s2 Ud o (2 cp oms M3, sw — me, (M%, Sy (2 Scg —cp <5Z]'IJL1 +2 5Ze)) +cp (20sw M3, + 6M3, Sw)>)
) 2¢cg My Ua 1 (5Z1’1522 ’]1* + 5Z2’]2 ’]11*) —
cp MW Sw é,j2 e]l* €,j2 rré,jlx
\/_me]l c1,2 (5Z1 Uiz +0Zy5Us0% ) i
iedjp .41 e, Sy R 1w Sy R 1w
25J2WJ (Vex (208w —sw (0271 + 202, +0755) ) = sw (92T vity + 0235 V5,))
cp mejl MI%V Sw (522(1»)[11 U1,2 + 522(1»712‘ U2,2) +
Ua,2 (2 cg 5mjel ME, sy — Me, (MI%V SW (2 dcg —cp (525&1 +267, + 5Z2]2)) +cp (2 Ssw M3, + 0 M, Sw)))

15
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o= 5821y
O(lea Xc1) G2 ) =
274

ie 5]'17]'2

4c% M{fv s%v

V2Uq

&l

58,2 118,41 S&.2
cg ey Miy, sw (521,;2 U1,12 + 522,;2 Uy’ ) +
Uséig (2 cp 6y Mg, sw — me, (MI%V Sw (2 deg —cp (2 0Zc + 5Z;I]L1)) +cp (205w M3, + M3, sw)))

263 My Uy (UG (208w —sw (202, +0255)) —sw (0205017 + 0255051 )) -
é,jl L oprx L 77k é,jl N—- N——-
cs M2, sy (2 e My U3 (5ch1 Ui, + 023k UM) —VZme, U5y (5ch1 Uy +02) Um))

[FFS] Chargino — Neutralino — Higgs

0(2217 )2:_27 H_) =
255

ie
———
d ey siy

0

2,cl

sty Zina (y 6Za-p-sp+cs (20sw sw + ¢y (20Ze +0Zy-py-))) +

V2V

g Sw
Cp SwW

*
2ew ch,l

ew Zio (0Zg-m- 85w —cp (20sw — sw (202 +0Zy-p-))) +
0 0
02 (sw Ziy +ew Zi o) + 623451 (sw Z5y +ew Z3,) +
XUvL * * XuvL * *
0Z3 0 (sw Z51 +cw Z35,) + 0Zym (sw Zi1 + cw Z5 o)
62T (2ew Vity Zi a4+ VEVEy (sw Zi +ow 251, ) ) +
6ZNE (2ew iy Ziaa + VEVEs (sw Ziu +ow Zis
SZX L g ozXl gx L §aXE gx L 5L g
cg Sw inl Z14aT0Z4oyy Loy +0245 0 434 +024) 0 Ly +

+

)

Z3 4 (0Zc-1- sgsw —cpg (20sw —sw (20Ze +0Zy-p5-)))

Uc
cg0ZG-H- Sw (UCZ,l Zn,3 — \/2’;

o R
5an1 Uoi1Z13 —
0
X R
025 1 (Ucz,l Za —
ie 0]
X R
3 0Z5 0 (U1 233 —
25w | sp >
5758 (Uiy Zasg —
Sw 4nl 2,1 44,3

0255 (V11 Zms -
5252’5 <U2,1 Zn1,3 —

(M + Zn1,2)) +

cw

3
55W (2 Uc2,1 an,S + \/ﬁUc2,2 (% - Zn1,2)> -

% )+
% ( )+
(M ) +
( )+

S )+
)+

sw Z1,1
w7 21,2

Uo,2 (sw Zan
V2 cw + Z4’2

Uiz W Zn1,1
V2 ( ow T Zn1,2
Uz 2 (SW Zn1,1

72 o T Zn2

(2 (SZe + 6ZH*H*) (UCZ,l Zn1,3 — Yoz (M + Zn172))

V2

+




0(2217 )2:_27 G_)
256

ie
2

3
4y sy

sty Zyg 1 (20sw spsw + Gy (cp0Zp-G- + 55 (202 +0Zg--))) —
/3 - cWZl2(25sWs,@—sW (cgdZy-a- +3p 20Z. +6Zg-g-))) —
ck, . 5Zi<n1L (sw 27, +cw Z7 ) +5227§1 (sw Z3, +cw Z3,) +
02N (sw Ziy + ew Z55) + 0200 (sw Ziy + ew Zi,)
OZYT (2ew Vity Ziya + VEVEy (sw Zi s+ ow 25, ) ) +

SB SW R “+
9 5Zch’,2 (2 ew Vo 2;1,4 + \/§V2*2 (5W Zy nl,1 T Cw Zn 2))
Cw XO,L " XO,L " ; XO,L "
9 v V't S8 Sw (521,111 Zi4+0Zy 0 Z5 4+ 5Zg,n1 234+ 02) Z4,4) -
W V2,1
Z3 4 (20sw sg—sw (cgdZy-g- + 83 (20Ze + 0 Zg-g-)))
w (cg0Zg-g- —0Zp-c- 5p) (Ucz,l Zn13 — Uf/zé—Q (% + Zn1,2>> -
3
dsw (2 Ui Zniz +V2Ua2 (% - Zn1,2)> -
5Zi<nl (Ucz 1213 — U}Q (—chf/l’l + Z1,2)) +
5Z§n71 (UCZ,I Z2,3 Uc22 (SW Z2.1 +Z 2)) +
i
62 5Z§<’1 (Uc21Z33—M(SWZ31+Z 2>)+
2 sy, s n
sw 5Zz)fn1R (Uc21243—UC22 (SWZ“ + Zy 2)) +
§Z, ok <U11 nl,3 — [{}22 (SWCVZV"” +Zn12)) +
VA <U2,1 Zn,3 — [6—22 (—SWCVZV‘“ Y+ Zn 2)) +
267, ( 2,1 Zn1,3 — Uf/z’; <—SWCVZV"1‘1 +Zn1,2)>

17
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C(Xaz>Xo HY) =
257

ie
3 2
dcy sty

(c80Zp-n- + 0625 1 ss) (ch,l Znra + ‘ic/Z_z (sw Zus 4 g 2)) .
6Zi(n)1 (%212144— ‘f/zf (M_'_Z 2) n
5Z§<n1R <Vc21 (SWZ21 + 7 2) +
= 2 (%2,123,4+ s (2ot 4+ Z55)) +
28%/ Sw 6Zi(n’1R (‘/;21244_’_%22 (Swz41+Z2> n
]

sty Zin 1 (coCly 62— y- —sp (20swsw + &y (0Zg-n- +262.))) +
cw Ziy o (8025 - sw+ sp (265w —sw (6Zg-p- +262.))) —

VeV iy ans 5Zi<n1L (sw Zi 1 +ew Z7 ) + 5Z§<n1L (sw Z3,1 +ew Z3,) +
o 5Z?>><,n1 (sw Z31 +cw Z5,) + 5Z4,n1 (sw Zi1 +cw Z5 )
Yew U Zk 3 (s 028y sw+sp (205w — sw (6Zy-p- +20528))) -
) 7 58 SW (521 nl 213 +‘SZQCML Z33 +6Z§(n1L Z35+ 023" ZZ,s)
w VAW (QCWUll —V2Uf, (SWz11+CWzn12)) +
o 5Z§<c2 (QCWU21 \/—U22 (SWz11+CWzn12))

cg0sw (V2Va2 Zni2 +2Van Zn1,4) -

V238sw SW V2,2 Zni,1
3 +
w

5Zi(,’cz <V1 | T+ B2 (SW Il 4 7 2) +
525(,2]; <V21an4+ Vj—z (SW Zna,1 + Zn1 2) +
267, (Vi Zua+ 2 (281 4 7,5)

)
)
)
)
)
)
)




0(2;27 )2?117 G+) =
258

ie
3 .2
deyy sy

Z;:l 1 (C%/V 0ZG-H- 83 — ¢ (2 Ssw sw + ¢y (202 + 5ZG,G,))) +
VEUS, ew Zy o (0Zg-m- sgsw +cp (208w — sw (20Ze +0Zg-g-))) —
“w cs sw 5Zi(n1L (sw Zi, +cew Zig) + 5Z§<n1L (sw Z31 +cw Z35) +
SZXE (sw Zia + ew Z3a) + 6250 (sw Zi,y + ew Z5,)
B SW <5Zi<(:‘71L Zisz+ 5Z§<n1L Zy s+ 5Z§<n1L Zis+ 5Zi<n1L ZZ,S) B

2ew c*Z,l
) Z 3 (0Zg-p- spsw +cg (208w — sw (202 +0Zg-g-)))
CW 02 (QCW Uth Zys — V2Ui, (SWz 11 tew Zy 2)) +
o 5Z§<c2 (20WU21 \/—U22 (SWz11+CWzn12))
Sswsg (V2Via,2 Zn12 + 2V Zn1,4) -
(cg0Zg-pu- +0ZG-G- sp) (ch  Znta+ (SW VZV‘“ * 4+ Zn 2)) +
5Zi<n’1 <Vc21Z14+ ‘i“/z—z (%-F 1,2)) +
(12145 (1)
ie 6Z§<an <ch,1 Z3at 75 VC“ (SW Zs1 . 2)) +
25% | sw . 5Zi<n1R (chZ44+ VC” (SWZ“ + 2)) +
s \/_5swsthVCZQZn11+
0228 (Vi Zma+ 22 (2225 4 Z,5)) +
6238 (Vo Zma+ 22 (2525 4 Zus)) +
267, (ch1 Zn1,a + ‘f/z—z (% +Zn1,2)>

19



[FFS] Chargino — Quark — Squark

C(Xq.dp, @) =

267

C(X& w,d3) =

268

20

_4M5’V5%5%V

ie

2\/§C%M§’VS%V

ie

2 5CKM]'11]'2 mujl MI%V Sﬁ SW USZ 1
Moy, M%V

ie

ie
ZchM3 SW

CKM]-*LJ-Z

CKMj*l 2

QMSVS%

\/—Uu BIE

M,

CKM]'L]'Z

* * i,j 1
2 ] 5CKM]17]2 Mmd, M Sw Ucl 2 U; ]l +

S8 Sw

;1* s * *
¢ mas My sw URL (8255 Ut o + 62305 Usa) +

,]1 7]1* 7]1 ,]1*
cp My, MW <5Z1 1 +0Zy g +
d
1,2 ﬂ,jl* 2CB 6m]2 MW Sw —
sl,1

My, (M%V SWw (2 deg —cp (523112% + 2526)) +cs (2 Ssw ME, + 0 M, SW))

* u,jl u jlx
2 6CKM]11]2 Mgv S,@ SwW (2 MW SB USl,]l Cl 1— \/_mu]l s1, 2 ‘/Cl 2) —

U (Vau (205w —sw (6285 +262.)) —sw (3255 Vi + 6235 Van ) ) +

My MI%V sg Sw (5Zf’cl Via + 522,1:1 ‘/212) +

Va2 (2 6mﬁ M3, sg sw — Mgy (55 Sw <6M3V — M2, (5235 +2 5Ze>) +2 M3, (6sw sg + dsp SW)))
2 My s Ve (8273 UTY" + 6230 U3]") -
V2, Ve (62507 ”1* +6z;5 U

d,j2% v
Vaet

72* R * R *
spow UGy (0255 Vi + 0255 Vi) +

;2 j2% ,2 2%
My MI%V S Sw (521 ;2 ] +5Z2 ;2 ] ) +

1,2 132% U
c Usdzﬁ (2 5m]?{ ME, sgsw — My (56 Sw (5M5V — M3, <5Zj1:j]f+25Ze>) +2M5V (0sw s+ dsp SW)>)
2 (6] 5CKM]1 2 M2 SW (2 (6%} MW Ucl 1 52]%* \/_md]2 Ucl 2 U ]2*
23 M}, U2 (Ud’l (2 Ssw — sw (52;;;5 + 2526)) — sw (52353& Uiy + 02575 Uz,l)) n
s M, M3, sw (5235’)? Ui+ 52@‘1’5 U2)2) +
CKM \/_Ud]z* 2¢cp 5m]% M%V Sw — -
§1,j2 c1,2 o
M, (M%V Sw (2 deg —cg (5211’5 +2 5Ze>) +cp (2 Ssw M3, + 5M5V sw)>
2 Cﬁ MW Ucl 1 (521 75 7]2* + 5Z2 ’]2 ’]2*) —
s M‘%V Sw 7]2 ,]2* 7]2 ,]2*
\/_md]Z Ucl 2 (5Z1 52 + 5Z2 32 )




d]27 Xclu Jl T)
271

2,
Cluj, Xa dy") =
272

ie

4 M3, s% s

ie

2\/50%M3V812/V

ie

2 N [3 o2
4CBMWSW

ie

2v2 M}y, s% sy

CKM]'LJ'Z

25 SCKM; jp M3 sw (QCngUcllU

,jl ,11

oy M sgsw (0205 U + 623 H Ugd') +

Uqu (26m]1 M, 5 5w — Ty, (s,@ sSw <6MW M3, (252 +6Z]‘§]L2)) +2 M3, (0sw sg + dsp sw)))
2Mw sp Usulll <5Zch’1 Vit + 5Zch’2 V21> -
V2, U 51)121 (5Zch}1%V1*2+5ZcX112%V2*2>

20, 3Va, (USY (208w —sw (202 +0255)) —sw (620401 + o235 031

V2V

MI%V Sg Sw +

). * 1 *
26CKM;1 o Miy, 55 5w (2 My s5 UG Vi3 = V2, UL, Vcl,z)

@,jl 77a,jl 71 @,jl
cp mdsz SW UC12 <5Z1 ;1 Ull +5Z2 Sll ]) +

cg My, M, sw <5ZCXl’71 Uiz + 5ZC1’72 U2,2) +
Uet,2 (2 cp dmy My, sw — ma, (M%/ sw (2 deg — cp (2 6Zc + 6Zj‘§’)§)> +cg (205w M2, + 0ME, sW)))
2 05 5CKM]'17]'2 mdjz MW SW Ucl 2 Uu ]1

CKMJ’LJ'Z @,j1
sl,1

co may M2, sw (52{1% ULR 46237 U””Z) +

\/EUC*LQ JJZ d 2 u,L 2 9
ULy (2 cs Sm My sw — ma, (MW sw (2 Scs — cg (2 67, + 62} ,1)) +cp (265w M2, + M2, sw)))
,]2 x,L _
cs M2, 51y 2¢p Mw Ugyy (5zlc1 U11+5Z2c1 U21) N

d.j2 L )
V2ma, Uy, <6Zi<cl Ulo+ 0234 a Us 2)
263 M3, UZ (US21 (zasw—sw (202. +5Zf{§))

* 7]2
\/—mdjz Ucl 2 UsZ 2)

d,j2 y+d,j2 d,j2 7d,j2
w (6205 UL + 0235 UsF))

My, M3y 55 5w Ve 2 (5Zf Ryl 5732 ug )+
ip ) M ME, 55 sw (6Zi‘)’c1 Vig+ 522);1 V272) +
2,1 Viro (2 5mﬁ MI%V SBSW — My, <55 Sw (5M§V
2 5CKM, iy, M3y s 5w U2 Vi 2

CKM,
iLj (25Z +5Z1]1)) +2 M3, (dsw s + 0sp sw)))
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[FFS] Gluino — Quark — Squark

0(97 17]'1u ﬁ]SZZ) =
431

C(g, dj1, 3522) =

432

2,
O(g7u]1a ]SZ T) -
433

2,
0(97 d]la d]sz T) -
434

lgs 511 J2 €5 Tol 02
\/5
. 1
_lgsdppeg To02
V2
. % 1
19s 5]'17]'2 eg Tg
V2
. 1
_igsdnjpeg Toi.00
V2
1gs O 2 €5 Toz ol (52 27
\/§ 1,52
igs 61 es TE
9s 01,12 €5 L5 01 (52 217
\/§ 1,52
igs dj1 2 €5 Toz ol (52 2
\/5 1,52
. gl
19s o5 T 1 ( 5792
\/§ 1 52

(52;‘;; R VA S O A (52;; .

01,02 (6Z;Z£Ud]1* +5Z§;§U

d,j2 ;,d,jlx d,j2
(5205 Uil +az5h vy

(6715 urd" +ozy B ugd + UGl (624 + 028 +262,,))

+025 +262,,))

)

UL (52;15 +628 42627, ))

e ydils (5Z]§§+5ZL+252 )

d]l*

,12

@l @il @l L
Url 4 oZi Ul + UG (02F +202, +02)))

71 72 71 ;1 R u,R
e ezy B ugd + USh (928 + 202, + 25

712

,1 ,1 ,1 L
v ozg oyl + ugh (02f +262,, +623))

o+ ozfBugl + ug (628 + 262, +071F))

[FFS] Lepton — Neutralino — Slepton

0(2217 17]'13 17]2) =
259

Sy Zn 2 (2<st — sw (5Z]qfl+252 +5Z“’2)) +

i65j17]'2 SW Zni 1 (CW ((5Z]’I]L1 + 5ZV ]2) (CW 0Ze + Osw Sw)) +
2 \/QC%V S%/V SW 9 5Z1 n11 (SW 2171 — Cw ZLQ) + 5Z;<U’R (SW Z211 —Ccw Zzyz) +
Cw
6Z§(n)1 (SW Z371 —Ccw 23)2) + 5Z¢i<n7l (SW Z4)1 —Ccw Z472) ]

0




B €,j1x* e 72 ,1* ,2 &,jlx
264 My sty Zina (UG (208w sw + (625 +2062. )) +ey (525 UTE + 0z B Ust)) +
€,j1x * s ,L
02 2¢cp Mw sw Uszg (5Zi<n71L Zi1+ 5Z§n’1L Zy1+ 5Z§<n1L Z31+ 5Zi<n1 Z4,1) + N
s M Sw &,jlx L L L
iedpp Cw My, Usz 1 (5Zi<n71L Z{ 3+ 5Z§<n71 Z3 5+ 5Z§<n1 Z3s+ 5Zicn1 Z4,3>
2\/50% Ay Miy sy | & Comey M3, sw (521,1522 ,11* +5Z2’1522 ,11*> n
ew Z 3 sjts | 2cp0mf Mg sw —
s2,1 meil (MI%V SW (2 505 (5Z]§§+25Z8)) +05 (2 5SW M%V +5MI%V Sw)>
C%/V Zn172 (2 0Sw — Sw (5Zﬁﬁ + 2éZe)> — S%/V Zn1)1 (2 osw sw + C%/V (5Zﬁﬁ + 2éZe)> —
°R
2 13 il ciy 5Z§<n1 Z32+ —
O &1 &2) — Cp Mw Usan x’,R
zao(X“h i ) = sw o, | 02 sw Zua + w Z12) + 0623, (sw Zan +cw Z2) +
Cw
5ZXn1 SwW Zg 1+ 5Z4 nl (SW Z411 +cw Z412)
) cg Mw <5Z1’1522 P 0z U ’]1*) (5w Zn11 +cw Znm2) — N
165]'1,]'2 s MW Sw o <5Z ,]2 ]1* 157 ,]2 ]1*)
- = 1
Qﬁc%c%,M%,s%V W me Znt.s 1,52 QeSZL
Me; M%V SW Zn1,3 (2 50/@ —cs (52},131 +9 6Ze>> +
CIQ/V 5M5V mejl SW Zn1,3 +
€,j1x%
cw U2]2 208w Mey Zn1,3 —
“ 2 SZX R 7y 54522 F 7
M2, ey (82508 71+ 62X 0E Zg + 520 Zaa+ 625 0F Zus) +
sw
26m-ﬁ Zn1 3
L ] )
W Zona (e (0200 +0250) +2 (020 +dswsw) ) —
i€5j17]'2 Cw z* nl,2 (SW <5Zf 12 + (SZ;I ][{) -2 (5SW - 5Ze SW)) —
~ 3 2 * *
C (141, Xp» Vsz) — | 2V2ey sy ciy 5Zi(n1L (sw Ziy—ew Z7,) + 5Z§<n1L (sw Z5, —cw Z3,) +
263 sw oL . . oL ) )
073w (sw Z3y —ew Z52) +0Z5 0 (sw Z5q — ew Z1,)
O -




_ iedjp
2 \/50% ey M3, sty

<0 582t
O(ejlaanaejZ ) =
264

iedp

C2V2 Sy My sty

24

camey M sw (SZE3UIE +oZ3BULY) +
Zi 5 i | 2csmsy M, sw - +
w 22 Y e, (M2 5w (26cs —cs (262, + 625E 2 sy M2, + 5 M2 -
en (Miy sw (20cs —cp +0Z751) ) + e (205w Miy + 6Mi, sw)
& A M, Zoyy (UG (205w —sw (202, +075)) — s (521 Buil v oz usl))
cs Myy el 5Zi<n71 (sw Zi, +cw Z75) + 522 m (sw Z5 1 +cw Z5,) + B
s2,1
cp My, sw 5Z§<n71 (sw Z351 +ew Z35,) + 5Z4 i (sw Ziy+ew Z5,)
&,jl L o« L o« L s O L s
CW My, U5232 5Zi<n1 Zi 3+ 5Z§<n1 Zy 3+ 5Z§<nl Zi5+0Zy 0 74 3)
& M3, s% Zi (U;’} (2 Ssw sw + Cly (2 0Z. + 67 ]Ll)) + Sy (521 BU v ezZs5 U ,n))
a2
9 521 152 <2CﬁMW Sw U12 n11+0wme]1 Ull nl 3) +
MW SwW ]2 —
5Z ’ (26ﬁMWswU22 n1,1 + Cw M, U21 n13)
cp Cy 5MW ey, SW Znts + _
c Ue jl 26sw Mej Zn1,3 -
W Us21 R °R °R °R
M%V sur mejl (5Zi<,n1 2173 + 5Z§,nl 2273 + 5Z?>><,n1 Z313 + 5Zi<,n1 Z473) +
2 5mﬁ Zn1,3

e Me, ME, sw Uséz’q Zn1,3 (2 deg — cp (2 0Ze + 5Z1 ]1))

2 273 2
QCﬁMWSW

éjl
USZ,Q

(Zua (205w sw + 3y (262, +0257)) + &y (6225

0 0
1nl Zl 1+ 5Z2 Z211 + 5Z§<,n71R 2371 + 5Zi<7n’1R Z471))




[FFS] Neutralino — Quark -

Squark

i65j17]'2
Gﬁc%ngvs%s%V
~0 =  ~s2\ __
O(th“jh“p) =
261
iedp
Gﬁc%ngvs%s%V

A0y 5%, 25y (UGS (208w sw + &y (02557 +202 )) + e (szih Uil +oz5 B usd)) +
M 4 MW SgSw UsZ 21* (5Zi<n71L Zl,l + 5Z§n71L Zék,l + 5Z§<n71L Z3,l + 5Z4 ¢ Z4,1> -
W 3 Uit (s L gz L 57X L g 4 57X Loge 45Xl s -
C2 cw Tnul1 s2,1 1,nl 1,4 + 2,nl 2,4 + 3,nl 3,4 + 4.nl 4.4
W * *
W M sgsw (020500 + 0z B Usl) +
w " N
UGN (20mit My g sw —may (sosw (3M3, — M3, (6237 +202)

R
My UL el S5 Zaat
s2, 0
Sw 02 5Zl,n1 (SW Z111 + 3 Cw ZLQ) + 5Z§,n11R (SW ZQJ + 3 Cw 2272) +
w 0 0
5Z§<n’1R sw 23,1+ 5Zj:n’1R (sw Zy1 +3cw Z4,2)

My sg (6275 UT" +0Z5 5 UL ) (sw Zua + 3w Zm2) +

2 5m]“1 Zn174

C%V Zn1,2 (6 0Sw — Sw (3 52;1’]-% + 65Z8)) - 512/V Zmia (2 Osw Sw + C%,V (5Zﬁ£ + 25Ze)) -

2
M, 55 sw 3o muy Zota (5271*5’; U" e 5Za,jz Ua,2j1*> B
Moy 86 SW Znl <5M3V (5Zﬁ£ + 2 5Ze)) +
C%/V 2053 Moy SW Znla +
3ew Uu2]21* 2 208w My Zn1,a —
") sa o J (522" 214+ 0233 Zoa+ 0233 Zsa + 0235 Zu) +

+2 M3, (dsw sg + 0sp sw)))

25




B 165]‘11]‘2
Gﬂcgc%Mé‘,s%V
0 T G2
C (X, djn, d5) =
262
_ iedp
Gﬁc%c%ng’Vs%,V

26

2 2173 2
QCﬂMWSW

2 173
cﬁM

7]1>s<
s2,2

,12

+202, )) +e, (521 2 L2y

,]1*
+92Zy5

a1 2 Ssw sw + ciy (52;{5

1)

1%
2CﬂMW5W U52]2 <5Z1n1 Z11+5Z2n1 Z21+5Z3n1 Z31+5Z4n1 Zi 1)
cg M2, sy

(v
{ 3 ew M, 52 y <5Zi(n1L Zis+ 5Z§(n1L Zss+ 5Z§(n1L Z3s+ 524,1{1 Z4,3)
cp My ME, sw (521 ’5 ’]1* + 5Z2 ’]2 ’]1*> +
3ew 27 )]1* 2¢p 5m]1 M Sw —
Va2 (MW sw (2 dcg —cp <5Z]1 n T 267, )) +cp (2 Ssw My, + 0M3, sW)>
3CW n1,2 255W — Sw (6Z]‘i]L1 +207 )) + s%,v Zni 1 (2 Osw sw + c%,v (521?]% + 25Ze>) -
d]l* SCW 5an1 Zs3 9 —
Vi Zi(n’l (swZi1—3cw Z12) + 5Z§<n’1 (sw Z21 —3ew Zago) +
n71 sw Z31 + 5Zi‘:l’1p” (sw Za1 —3cew Zag)
cs My (521 Ryl 4 sz3Ru ’11*) (Sw Zo11 — 3ew Zniz) +
cs Myy sw 3 572 17 ]1* dj2 prdjlx -
cw My n13< 150U +5Z2 22 )
My M%V SW Zn1,3 (2 50/@ —cg (5Zjl:j1 +2 5Ze>) +
S My may sw Zm 3+
3ew Uy ’]1* 20sw may, Zm,3 —

Cp 0
M2, may (325 21 + 0230 Zosg + 0730 Zos + 0230 Zus) +

Sw

2 5m]-1 nl,3




o(
265

~52,1
u]17Xn17 ]2

)=

iedjp

6V2el M, sd s

ie 5]‘11]'2

Gﬁc%,M%,s%S%V

2 ,12 711 712 ,11
My M, sg sw <5Z1 © + 522 +
"
Zn1,4 il

2 6mj“1 M, sg sw —
3CW s2,2

Moy <55 SW <5M3V (2 0Ze + 5Z1 ]1)) +2 M3, (0sw sg + dsp sw))
& My 53 Zi, (UG (205w = sw (202 +5Zf{§)) (521 Buil v ozyBusl))
Moor 50 701 5Zi<n1L (sw Ziy+3ew 27 2) + 522 1 (sw Z2,1 +3ew Z3 ) +
wWspUsaa
MI%V S SW ° 5Z§<n1L (SW Z371 +3CW Z3)2) +5Z4,n1 (SW Zz,l +3CW ZI,Q)
3 ew My, U, sz’lz1 <5Zi<n1L Zia+t 5Z§<(:{1L Zya+ 5Z§<0’L Z3a+ 5Z}0’L Z3 4)
,12

M, s3 53, 72 (USZ’}'} (2 Ssw sw + 2y (2 67, + 82 ]ﬁ)) +e2, (521 RUMt 573 711))

= 0,2
9 2 ro 5Z1s]2 (4MWSﬁ5WU12 n11_3CWmu1U11 n14)+
e My, s sw - +
522;]2 (4MW Sp Sw U22 n1,1 = 3 Cw My, U2 1 Zn1 4)
My 35w Zoa (36MB, — 3 M3, (202, + 974 ) -
@l 0
C%V Usz,]l 3mu]-1 S8 Sw (5an’1R Zi4+ 5Z§n’1 Zou+ (5Z§(n’1 Z3.4+ 5Z4 Z4)4) + +

w
6 Znt,a (9l 55 5w — may, (55w 55+ 655 5w))

0
AM3, $% 83, US) (Zn1,1 ( 0Zid + 205w sw) +c3, (52;;1 Zia + 6230 Zog + 82508 Zs 1 + 623 201 + 262 an))

27




[ cama, My sw (6205 U1E + 6255 Uf1) +
o 37 in | 2es 5mﬁ M2, sy — + N
o2 My, (MI%V SW (2 decg — g (2 0Z. + 5Z1 ]1)) +cs (2 Ssw ME, + 0 M, SW))
ie by ey 3 MYy Zi, (UF) (205w —sw (202, +070%)) -5 (521 Bl +ezihuglh))
62 ¢y, M, 53, e g SZXE (sw 25y — Bew Z1,) + 52;3;1 (sw Zj,—3ew Z3,) + N
o MEsw 4P SZE (sw Zg — Bew Z5) + 6700 (sw 711 — Bew Zi)
Cld. o0 BT _ ~'30Wmd 522 (5Zi<n1LZ13+5Z2n1 Z23+5Z§<n1LZ§3+5ZZO’LZ23)
Cldi oy ™) = My 53 Zi (UG (205w sw + (202, +9215)) +c (521 Lol +ezihuglh))
. 5255 (25 M sw Uf;1 Zui1 + 3w ma, U1 1 Z 3) 1,
, 6235 (2o Mw sw U3d Zua + 3 cw ma, U3 Zun 3) ~
) e 8 ol o g 3ma, M2, sw (525}13 Zis+ 6230 Zoy + 625l oy + 62 24,3) +
6V cly My 52,1 Znts (65m].dl Mg, sw — 3ma, (26sw Mg, + 0Mg, SW))
3ciy My, ME, sw Usd;’ﬁ Zm,3 (2 deg —cp (2 0Ze + 5Z1 ]1)) +

i 263 M, 53, Ugly (Zma (205w sw + Gy (2020 +02310) ) + by (02353 Z1a + 0250 Zon + 0250 Zo + 025, Zu1) )

[FFV] 2 Charginos — Gauge Boson

ie 2 Sw <6c1,c2 (6ZZ’Y Sw — Cw (2 (5Ze + 5Z’Y’Y)) — Cw ((5c1 1 6Zc2 1 + 5c1 2 6ZCXZ 2 + 5c2 1 5Z1 el + 6c2 2 5Z§7C1)) _
Tewsw | 62z, (203, Uanr + Ui 5 Ua)

C(X& Xa.7) =
278

ie 2 sw (5c1,c2 (0Z7~ysw —cw (20Zc +0Z)) — cw <5c1 1025 o B0 5ZCX2 5 + 02,1 5Z1 1 T 02,202y )) -
dew sw 6Zzy (2Vern Vs, + Vae VCEQ)




[ 2 (4 dsw Ug 1 U1 + 0t e (2¢3, 62,7 — Adsw sty —2¢, (20sw + sw (207 + 5ZZZ)))) +
Ui 2Ucay2 (2 osw sw + CI2/V (26Z. + 5ZZZ)) —
sw i, | 0z (2000 sk — 2U7, Uay — Usy Uap) + —
ie “w X 2 * *
13 5 522@17(2 52,2 8% —72 Us 1 Uap — Us o Uay2)
25ty (0010257 +0a2625%) +
¢t § 208, (Uan (205w = sw (2070 +06222)) — sw (3257 Una + 6255 Uz ) ) +
C(X X Z) = Uz (205w Uz —sw (0251 Ura + 6255 Uzs))
7 S8y (268, 02,z —A6sw sty — 2k, (28sw + sw (20Z. +0Z22))) +
2w Va (205w sw Vi, + b (0285 Vi +0255 1)) +
ie Va2 (ch,2 (2 Ssw sty — Gy (20sw — sw (202 + 5ZZZ))) +cky sw (523;? Vi + 5ZCX2’§ ‘/2*:2)) —
4 cyy siy 258 (G102 + 0020255 ) +2Vaa Vi, (205w —sw (202, +0222)) +
cly sw 5Zi<cl (2 Oc2,1 SW 2Via Vs, —Vie ‘/;:32) +
i 5Z§<1:1 (20022 5% —2 V5, 1V — V22 V3,)

[FFV] 2 Gluinos — Gluon

gl,82,83
_% (624g +2 (2L +52,,))
C(9,9,9) =
81,82,83
8 _% (6Z4y +2 (628 +52,.))

[FFV] 2 Leptons — Gauge Boson

ie 5 . _
—= <4 070 +20%,,+2 (8255 +0255) + —— (022, =202z, S%V)>
Clep, ¢1,7) = ; o
01 _
196 _1;_11’12 (CSZZ7 SWw — Cw (5255 +26Ze + 07y + 5Z212))
Cw ’




iedin _
115) v,L v,L
- T (208w st — by (205w — sw (025 +202. + 6222 +5735)) )
C(vp,vp, Z2) = w Sw
199
0
iedi; _
— o (288 (95w — ey 02,2) + ey (208w +sw (1-2¢k) (9Z5h +202.+ 0222 +6255)) )
Cl(ep,en, Z) = wow .
200( i€t 2) iedjp 2 Ze,R e,R
— 53 (2 Osw — Cw (CW 5Z’yZ — Sw (6Zj2),j2 +26Z.+ 6277+ 6Zj2),j2>))
- w
iedjp Se,L AN
- . T (208w —sw (0255 + 207, + 02w + 625 )

O(ejz,l/jl,W ) = Sw
206 0

ot (o, SZ5L 4 267, + 672w + 675E5)) |

_ 2 sz, \C0SW T sw (0t 20Ze 02w F 0%
C(vp, ey, W) = Sw
207 0
_ ie (5]'17]'2 5ZZ’y

C(vn, v, ) = dew sw

422
0



[FFV] 2 Neutralinos — Gauge Boson

20sw S%/V Zn1,3+
Zios \ (5an L vy + 02 Zog + 62N Zas +25F Zu 3) -
Zn173 (2 OSWw — Sw (2 5Z8 + 5222))
0L u 0L u 0L s 0L u
ie 2 n13(52i<n2 Zi g+ 0230 255+ 0255, Zis+ 025 Zis
TU3 2 W oW -
Lo sw Zn14 (5Z1n2 Z7, 4+522n2 Z24+5Z:anz Z34+5Z4n2 Z44)
208w SW an 4+
o Zioa \ sw (0234 214+ 0253 Zoa+ 0233 Zaa+ 02N Zua) -
C(anv Xn2> Z) =
275 Zn1,a (20sw — sw (2 5Ze +8Z22))
7 CW SWw (5Zi<n’2R Z13+5ZQ " 223+523 Z33+5Z4n2 Z4 3) +
1,3 -
i ang (2 oSy S%/V - CW (2 (SSW — Sw (2 02, + 6ZZ2)))
0
ie ], sw (02" 21+ 0235 Zoa 4 02 Zoa 4 025 Zaa) + |
—5 1,4
4C%V S%/V i Zn24 (2 6SW S%/V — CW (2 (SSW — Sw (2 (SZ + 6ZZ2)))
R R R X", R rrx
2 2,3 (5ZX1 1 Ziz+ 5231(1 y Zaat 5231(1 5 Z3zt 5Z3f1 a2 3) -
w oW
i Zna ( R Z14+5Zn1,§ Z§,4+5Zn1,é Z§4+5Z 1.4 " Z; 4)
ied”Z " "
o (Zis Zio s~ Zna Zin )
C( ~0 =0 ) _ Cw Sw
Xn17Xn27’7 ie5ZZ.Y
445 m (Z;:Lg Zn213 - Z;1,4 Zn214)

[FFV] 2 Quarks — Gauge Boson

ie
<4CW SwW

(cw

_12 Cw Sw

O(’Jz Ui ’}/): .
w7 le

3CW

((52&:][2/ + (SZ;ZL:][l/) - (S]'sz (5ZZ'y (1 - 46%/[/) —4dew sw (2 07 + 5Z’Y’Y))>

(5Z;1L 112% + 5Z2]1) - 5]'17]'2 (5ZZ'y SW — Cw (2 5Z€ + 5Z’Y’Y)))




32

ie _
i T (2 cw sw (52;{;5 + 52;2‘;@ + 0 (0224 +2 (B 022 + cw sw (262, + 6ZW))))
2, Aj1,7Y) = . B
198 Glciv (CW (521?15 + 5Z]C2l:]]1%) — 5j1,j2 (5ZZ'y SwW — Cw (2 0Z, + 5Z’Y’Y)))
ie U u
. , o (C%V sw (1—4cy) (5Zjl;j§ + 621.2;].?) + 12 (287 (Osw — 263y 0Z,z) + ¢y (60sw +sw (1 —4cfy) (262 + 6ZZZ))))
Uj2, Uj1, = : _
ge (ow (0755 +0250) + dup (205w = cly (cw 02,7 = sw (202.+0222))))
- u;ﬁ (b sw (1+26k) (9705 +0255) + bz (255 (dsw + 6y 02,2) — &y (605w —sw (1+2¢ky) (207, +6722))))
C(dp, djy, Z) = .
202 _6172 (C%V sw (52;{;5 + 52535) + 01 (205w — &y (ew 62,7 — sw (202, + 5ZZZ))))
W
o CKM;, , (205w — sw (20Ze + 6Zw)) —
l1e

_ B Wl R 20CKM;, j + 6257 CKMj ; + 6255 CKM; 5 + 6255 CKM;, 5 +
O(dj27uj1’w ) = SW Sw w, L * w, L * w, L *
22 SZ}5Y CKM; jy + 623 CKM; |, + 62531 CKM
0
) CKsz)ﬂ (2 0Sw — Sw (2 0Z. + 5ZW)) —
1€

~u,L —7u,L ~u,L
(i, d W+) 9 \/58%4/ s 2 5CKM]'27]'1 + 5Zj2,1 CKMle + 5Zj2,2 CKMQ)]’l + 5Zj2,3 CKMg)ﬂ +
j2, 41, =
¢ Lz, 02157 CKMyp1 + 67337 CKMyp » + 6 Z5y CKMp 5
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| 275, (vc171 (205w — sw (62w +262.)) — sw (52;051% Vi +8Z5k VM)) -
ie | V2Zha (Vao @osw —sw (02w +202.)) —sw (025 Vi + 025 Van)) -
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466

i —5 (2 5m?4@ +(SZAG Mg%)
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[SSS] 3 Higgs
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; c
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Sp

sw (20M3, — M3, (6Zg-pg- +46Ze+6Zg-p-))
C253 5]'17]'2 MI%V S% (1 — 40%4/) +

9 77d,j2 djl 7,djlx dijl 7,d,jl1x
G Ugh (szih vl + o255 usl)

ez, {7 KM CRME i, CRMaji CKME  + +
’ m2, CKMaj; CKM; 5
(12 ciy mi, 55 + 28 M, 535 sW> (5255 Udll* + 6255 Udll*)

C23 5]'17]'2M Sﬁ (1 — 46%,‘/) +

2 g2
cg ciy My, sw

d.jp2
Si1p Ugla
2

2, M2, 55 sw (52 Ryt 452820 ’12) L, | m2 CKMyji CKM; , +m2, CKM,j CKM; ;, + +

6csc
8w
77”Lu3 CKM37]'1 CKM?)’]Q
ek sop sw (1 - 40%4,) (5ZG7H7 + 5ZE,H,) -
G2 My s% s 2y (40sw —sw (0Zy-p- +46Ze +06Zy-p-)) — +
2 _
4 (6sw sty +cly (46sw —sw (6Zg-pg- +46Ze +6Zy-5-)))
OCKM p Moy, ME, 825 sw+
. ;2

CH™ HY &, d3h) = - —— 25my M

T 74 <3 <3
348 3 ey My, 525 Sw

Sgﬁ SW —
MW SW (8 Cﬁ 555 - 25% (5ZG*H* + 5ZE¥*H*)) +
45sw M2, +

my, CKMy j1 oW Hw

+
CKMT,jz - 25M3, —

S28 467, +
Sw 9 _

Udll* My, 0Zg-g- +
c3
B

sl,1 5ZH— -

Ush 0CKM jy m2, M, CKM; ;, 505+
CKMaj1 525 (SCKMG M3, — CKMG ;, (0MF, — 207, M3,) ) +
Sw 9 2 5CKM37]'1 Sop + +
us My, CKM; _

T S0 (0Zp-g- +0Zp-p-) +

2 CKM31j1 23 ( H-H H-H )

253 (0Zg-u- +02Z¢ y-)

o CKM My S5 SW (2 SCKM; j, M, —2CKM; 5 (M, — 202, Ma/)) + }
B 1Ty, 2,j1 _

’ A M2, CKME . (5mY sg s — mu. (55w 5 + 655 su))

4
6 cscy

105




Cp C%/V MI%V Sw (3 CIQ/V mﬁjl — C2p MI%V S%,V) (521 ’5 7]2 + 522 7]2 7]2) —
g 2 Mg, sw (40cs + 55 (0Zg-n- +0Zy-c-)) +
w My, B
os it ) cg (40sw M, + 25w (M, — M, (20Z. + 0Z-c-))) -
itz U sh2 U2 124, omd mg, M2 +
2,2 w 0Ty My My Sw
cp 4 3 C%/V 82 (6ZG*H* +6ZH*G*) -
S MW Sw 2
2625 (2 5SW Sw + Cw (2 5Ze + 5ZG*G*))
625 5]'17]'2 MI%V (1 — 46%[/) -
,2 ,j1 71* 71 71*
5 g2 Ugh (521 alin” 40235 Us) ) 62 iy CKMujy CRM  + i, CKMajy CKMg p +
cg ey My, sw ‘w
CKM3 jil CKM?),]'Z

1,51 231
C23 5]'11]'2 M (1 - 4CW) —

d.j2 7 ,11* ,11 ,11*
2012 Us2,12 (3 ck, mzﬂ — cop M3, S%V) (5Z +6Z )

2y M2, 55 s (6Zf RUtR 4 5707 Udyz) y 2 CKM, ;1 CKM; j, +m2, CKMa jy CKM; , +
w

muS CKM37]'1 CKMB,]‘Z
w (1 — 40%/[/) ((SZGv—H— + 6ZH*G*) —

S My s 208w sy + iy (80sw —dsw (20Ze +0Zg-c-)) — +
C23
Gy 20sw —sw (20Ze +6Zg-c-))
. i e2 2 5CKM? ., my,, M2, sg sw +
O(G G+7d]1,d522’T) _ . li . 1,52 1AW 9B
349 12 ey, My s25 sy 46my M2, sg sw —
455W MW SB +
My, CKM; 1 M 26M3, sg+
1,52
) My, 4955 —
SW 9
UJJ-l* MW Cﬁ (5ZG*H* +5ZH*G*) -
c
B sl,1 255 (2 5Ze + 5ZG*G*)
d,j2
2Uv52]1

4my, CKM3j0 CKM;  (0mY sg sw — mu, (0sw sp + dsg sw)) +

M3, m2. sw (20Zc-c- sg+cg (8 Zc-pg- + 6 Zy-a-)) + +
30% w CKMQy]'lCKMS,jZ Uo W( GG B ,@( G- H H-G ))
dmy, (0mY sgsw — My, (0sw sg + Isg sw))
26CKM3,]'1 M‘%V CKM;]Z S,@ +
26CKM§7]-2 M3, s —
106 2
m2, 20M32, 55— +
) CKMs 1 .
CKM3 5 A2 cs (0Zg-u- +0Zg-c-) +
SW w
28,@ (2 (SZe +6ZG*G*)




C(H™,G",d
350

v]la

dSZ T)

ie?

3y My, szﬁs

3
w

2 2
cyy My, s2p sw

2 (3 ciy mzu -2 C% M, S%/V) (521 5 ’]2 + 07, 5 ,]2) B
2 Mgy sw (0Zg-p- +4dcssp) +

djlx 3 ey m, s
onizssUne | dp 20 (465w M2, + sw (20M3, —
2,
2 263 M, sty (465w sw + % (462,402 +0Zu-u-)) —

sg IQCﬂCW 6m1 My MW SwW

5]'17]'2M2 S% (1 —40124/) +

712 ,11 ,11* ,11 d,jlx
0 1o 3 Ugh (521 s1 +0Z,0Us) )
cg ey My sw 3c2,

m CKMg,ﬂ CKM37]-2
—23 M} 5% ) (021 U] +ozgl UgY)

2yl 2
OjL.j2 S5 Usz 2 (3 Cw Mg,

G M3, 3 (1—4cfy) +
iy JVIW252B Sw. <5Zf£ Udlz + (SZd Jj2 Ud]2> 32 m121«1 CKML]'l CKMT’Q + miz CKM27j1 CKM;’Q +
CW .
m?2, CKM3 j1 CKM;
1o My s25 S?g CIQ/V (468W —Sw (4626+6ZG*G* +6ZH*H*)) - _
? 4 (6sw 53y + ¢l (40sw — sw (40Ze +0ZG-G- +0Zg-5-)))
5CKM1 2 M MI%V Sog Sw +
25mY M2, sap sw —
208w MX%V Sop +
My 1,j1 "
1 CKMl,jZ 80,3 55,3 —25ZG—H— —
Me,
' = ) 467, +
My,
S28 4 0Zyg-p- +
0ZG-G-
J,' *
UL SCKMy j1 m2, M3, CKM; j; 525 +
Ud~7j2 (SCKMg,jl MW CKMS,jZ SQB +
2, *
L 26CKM; ;, M3, 595 —
Cw
2 5MI%V $28 —
SW 9 +
Mus \  CKMs 20Zg-pg- +
2 *
CKM; a2, 467, +
528 5ZH*H* +
0Zg-a-
m2_ CKMs ji CKM3 ; sw 952 l
- +0Zg-c- S28) +
M2 I ) ( G-H G-G- 528) N

& (46Ze+6Zg-c- +0Zp-p-)))

+

CKMl J1 CKM1 2 + m CKM2 1 CKM2 ) +

10




dtiprene (3o my, — 23 M o ) ((ZGUNE + 6235 05F) +
4 6mﬁ M%V 823 SW —
4 5SW MI%V 5253 +
3¢t mq.
W2 e 2 6M5V 823 + -
Si1iz 55 UL . A 86cg 55+ 207 2 -
j1,j2 58 Ys1,2 [ w M2, €p s H-G- 53
s2.2 Sgﬁ (5ZH*H* + 4 5Ze + 5ZG—G—)
2sp ck, 0L - ME, sw 3¢k, md1 cop M3, SW) +
C% 4 3 455W S28 Sw +
My, sy, 9 _
Ciy (625 0Zpg-c- + s28 (5ZH*H* +46Z, + 5ZG*G*))
6]'1,]'2 MEV S% (1 —4 CIQ/V) +
a2 djl d]l* djl d]l*
o UL (521 RUH ez L uglt) 4o | i CKM KM, +m?, CKMy j CKMS  +
cg ey My sw iy
m2 , CKM3 1 CKMg,jZ
d,j2 d,jl dl* d,jl dl*
253 Uy (3 m3, —2¢3 MR, 3, ) (azl LU+ ozyh ugl”)
5]'17sz S (1 — 4CW) +
2, M2, 505 51 (521 Ryt 57820 ”2) o) i, CKMjy CKMi + m?, KMy jy CKM j + -
w
77”Lu3 CKM37]'1 CKM?)’]Q
c28 C%V Sw (1 —40%4,) (5Zg - 5ZH7G7) +
6]'1,]'2 M{%V 3% s 012/V (4 5SW — SwW (5ZH*H* + 45Z8 + 520707)) — -
23 _
4 (6SW 812/1/ + C%V (4 (SSW — Sw ((SZHfo + 4(SZ€ + 6ZG*G*)))
SCKMT jp M, M, 05 5w+
y 28my My, sop sw +
(G, HY, 4, dy" S — . 2 2
351( ’ » %l ) 6 CW M4 S2ﬁ S%V (SZG,H, MW S,@ SwW
408y M%, 53+
20M2, s+
My CKMy 1 ) wp
CKMl,jZ 45Sﬁ —
My,
(6%} CB (SZH—G— —
sw
My, 46Zc +
S8 5ZH*H* +
108 c Ui]i* 57,
G-G-
Ush JCKM jy m2, M, CKM; ;, 505+
\ [ KMy 1 52 (0CKM; , M, — CKMG (637, — 267, M) ) + ]
A 2 - g ’




[SSSS] 2 Sleptons — 2 Squarks

dje | U si]; (521’5 ’]1 +5Z275 ’jl) +
205 MW Us1,2 djl B /2 ejt e ej4 e +
9 Ugs <4U (¢l 0Ze + dsw sw) + ciy (521;4 1+ 02,5 U. ]2))
cp My, sw 5.2 112, &2 Uj’jl &3 <6Z iy ,1* Y ,]1 ]1*> n
2 B MW Sw Y2 Ug 1,51 2, B -
(5228 052+ 28 U) (3 my VAL USE 1.0, U2 05)
5Zl 5 (3 B C%V My My M%V sw Uil a1 Usi]i + c cW M4 SW Ui a1 Usi]g) +
20U, 1J3* 6Z2 a2 (3 ¢ Cly My Mey My sw Uy djt Usi]i + & &y My sy Uy a1 Ui”g) +
¢ My sy UG (1055 (6 020+ dswsw) + & (5275078 + 6257 Uil +
Ui o Bmay mes (8275 UT +<SZQ”S‘f1 ush) +
s _
C%V Ui’]; B e 6Ug, ’JS <5m]% M, + 6mﬁ mej3) -
7 6 My Me;s U:ij1 (2 Ssw M3, + M3, sw)
12mg, mey Mgy sw U4 1 (6cg —cpdZ,)
. ¢ M3, UST U USR (1 - 42
{62 6 o in cs ¢y M2, sw <5Z1 SULL +02; 50 7]3*) 2 U ’11* (Sl?lMSZ; S;Jl’ﬂ( Uss —W:a)c;r Mg, Me, UL Ué’j3)
O(dﬂ ’ dSZT ~15337 éls‘;1 h= DY ci 04]1)];\/[?)]‘;3 T B ]3* 3 e 3 2 " ﬂm*/ djt 24'731 N djl . '35211 ;?,f 1
75 b iy Miy sty 2 (625Ut + 522’ S5 (3B may me, Uy USS UG + 3 M3, 53, UGS (U g
cW Sw U (1 — 40%,‘/) (621 5 ’]1 + 5Z2’]2 ’]1) +
& M, US” i cgv sw (1—4c%) (521’;‘; Ut + 6251 U 113) + +
! AUS8 L (3 62, S%V + dsw sy + 3¢y (dsw — 6Ze sw))
vy ar s | B Usz”i Usﬁi (1-4c) (szi Ul + oz Ug") + 1y
(521 Nyt szt ”1*) (¢ M@V 52, USRUSE = 362, ma, me, U vsh)
Usééj?* 525’2 (c% c%,v M4 SW U a1 Us:;ﬁ —3c¢p C%V My Me;s M sw U a1 Us?]g) +
7 6Z2 a2 (c% Gy My, sty Uy ajl U;’fi — 3¢g Cly My, My My sw Uy | a1 U;’g -
) M%V . 3 My Mejs <5Z1’]:1 ’]3—1—622’];1 ’j3> + B
20Uy 71 * P i )]1 e 6US, ’13 (5m]-e3 ma, + 5mﬁ me].3) - N
v 6 may Me; U:4’32 (2 Ssw M3, + 0 M, Sw)
12 mgy me, M Usi’fg (0cg —cpdZ.)
c% M}, s, Uig (4 Uy, e (C%V 6Zc + bsw sw) + ciy (5Z P U ’]3 + 5Z2’]4 {3))

,1* d:'l
+2055 Ugh))
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2 it dj2 rrdjl
o prdilx (521 QUL +0Z,5U. ]) +
2 Sw Usl,2 i1 4 i3 +
US;Q ( (521”1 +027F) +4 (B 870 + 85w sw) )
Sw -, ' . . +
C(dL, @ s, 1) ie® G Gjaja 2 Usdz’]i (1 +2¢jy) <5Zf£ Ud]l + 5Z2d£ Ud]l )
1o V3, Viy) = —5 4 3 w * *
AT P ) = T, 253, Ul (520 08" + 0280 Ug)
,2 ,1 dj2 il
e | vow (1+2cw) (52850t + o255 ug ) +
1,1 7
) Usdz’)]i (4 Ssw sty + Gy sw (1 +2 CW) <5Z My sz ’]3) — (c%/v +2 cév) (40sw —40Z. sw))
sw UG (52;‘;;* UMt + 5 zi R U ’4) +
ch My Ui]i* aja ) W (52181322 UEJZ +5Z§;22 Ue]2> - +
Us4 1 &2 7,3
us? (455W—5W (402.+6277))
€,j2 Jj4 5 s U,j4
My Mey, ME, sw U ) <5Z1 S]4 ]4 + 5Z2 S]i U2 ) )
Co My M MW sw (027 ’22 UrE + 0255 U5E) +
O( 1 ~52 T - ~S4 .i.) o i€2 5]2)]3 CKM]4)]1 Uli]l* 2 CB 6m]1 mejz MW SW + +
162 VB Uy ) = T 43 MA $3 s1,2 Uﬁ)]’;} o 22
378 8w Sw a1 e 2¢cp 5mj2 My, sw —
2,
2 md, cp (405w M3, +206ME, sw) +
Me,
" ME sy (45% — ey (402, +92]T))
u]4 ci Mg, szdi <5Z1 ﬁ Ui iy 025 ShU 7]1*) +
co My sw Uy UER (57000 rdite | 5 pdil prdils
mdj1m€]2 52,2 lelU + Z2slU
@,jd djlx 7,€,2 djlx 7,€,j2
2 s 6CKMj4le MW Sw U ! (C,% M%/ Usl,ll Uszfl + mdjl mejz Usl,]2 Us232>
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Cle
379

~sl
G

dSZT ~

s3 ~T
]37 ]4

)=

s 2
1e 5]‘11]'4

3 174 o3
4cﬂMWsW

,12 ,12 712 ,12
@3 (521 2 + 62, 2 U -
s3,1 +

5 My, UG ’ Usz”f (4 Ssw — sw (52 ”4 + 467, )) +
swUSE (62 BUr +sz5 B ugf)
7]2 ,]2 ,]2 ,]2
B My Me;y MW Sw <6Zl i + 5Z2 ) +
2¢p 5m]-2 Me; ME, sw +

* 1,3
CKMz : Uk

e 2
Ue7]1* S. 2 CB 6m]1 MW Sw —
sl,2

, M, cg (485w M3, +26ME, sw) +
Me,
! ME, sw (45%—05 <5ZV]4+452))

M2, sy US2 (5208 UM + 62708 Ui

cg My, My My sw 13Ut 024, 3U.
,2 ,]1 ,]1* ,]1 71*

0129 MW 52]1 (521 sl +‘522 a U ] ) +

j2 1 €,jlx s 1 , E.,jlx
mdjz mell 52]2 (5Z1 lsl ] + 5Z2 ) ] )

2 ,13* 2 1r2 &l rrdij2 €jlx 7rd;j2
2¢3 6CKM; o M3, sw USY" (4 M3, UG U21+mdjzmeﬂ Ui UZQ)

% ]\42 SW U ’]3*

Sz, s2,
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112

~sl ~52’r
O( ]17 ]2
382
il
O(Vll’ 27
384

~53 ~S4 T
Uz,

~S
i3

~s4 T
]4

)= —

)=—

ie? 81 O ju
4 3
24 ¢y sy

240%‘,5

ie? 1o O ju

3
w

711 ,14 ,13 ,14 71'3
4g2 ciy U 52,1 (5Z1 s4 +‘SZ2 e ) +
Sw Ys3,2 A 14U ,]1 5. 4§ > (5752 17 ,]1 §752 7 71'1
s s4,2 (C e T 0sw SW) + Cw 1, 32 + 2, 32
w g " 34
2 i Usli,]f (1 +2 C%/V) (521 £ 7]3 + 5Z2 s]g 7]3 ) -
&,j1x W =21 ,j3 ,3 ,j3% ,3 0,j3%
Usin dsiy U, s4]2 (521 ;3 J +5Zz s]3 ] )
Sy swlUsh (1+2¢) (62 ”4 P+ 82y ’14 )+
w oW w 1, s4 2, s4
@,j3% J2 é,jl ) 2 €,jl
USE | s cgv sw (1+26) (327507 +o255u5)) +
s4,1
4U21 (6sw sy — (c& +2cw) (6sw — 0Ze sw))
9 82 é,jl1 57 ,]1 7]1>k + VA 7]1 €,j1x Uﬁ,j3* Uﬁ,jf’) 4 U 7]3* Uﬁ,jf’) +
c w sZ 2 1 sl 2,8 2,2 s3,1 s4,1 s4,2 +
w &,jl &l 5,&,jlx ,1 Jl* W,j3% 7 110,j3 ’u.,]3* @,j3
52]1 (5Z1 ]sl ] + 5Z2 : ) (4 S%/V Us3 2 Us4,]2 — Ys31 Us4,]1 (1 +2 c%’V))
Jjl ,]4 ,]3 ,]4 ,'3
i C%/V 52]2 (521 s4 + 522 u U2 ) +
s3,1 ,j3 jl 5 5 2 5 ,]2 ,]1 s ,]2 7jl o
. Uss' <4U (¢l 0Ze + dsw SW) +c ( ZyLUy +0Z,5U ))
w
é;jl 4 ,3 gy ,13
9 gr8lx L,j3% civ U, $2,2 (521 wUry + 5Z2 ] ) +
25w Usts 1Us @.,j3 711 2 217 »11 &2 rr Jl
Uil (4Ug (cW 6Ze + Osw sW) +ey (921501 + o255 U5Y )
B ,13 ,13* i3 1y 71'3*
2 il Usin (5Z1 s3 +0Z, U ) -
w Us2,2 ¥ X
S\ vl (sziR ol ez Ut
37 ,13 wjd 7y ,j3
462 [T (521 s4 + 5Z2 U ) + B
W ~s3,2 @3 2, 7,2 7,j1 2
Uy (v (6277 +62,71 ) +4 (cy 6Ze + dsw sw)
SW . .
0,j3 ,]3 ,]3* ,]3 ,]3*
2 Us4,1 (1 -4 CW) (5Z1 3 + 072, s3 ) -
w @,i3 ,3 @,j3% ,3 ,3*
453y s4]2 (521 UL +5Z2 L Us )
2 sw (1—4c%) (52 # 467 wjt s ,13) _
Uﬂ,jS* W oW w 1,54 2,54 V2,1
3,1
° U3 ((621 2y YA ’]1) (3 c%v Sw — cW s?,v) —4 (C%V 87 s3, + dsw sy + 3 c?,v (dsw — 02, sW))>

s41




[SSSS] 4 Higgs

3ie? con
C(hO, RO 1O, h0) = =222 (2, 0 Zppg 590 sw + Coa (05w 5% — By (35w — sw (0Ze +0Zun))))
91 2cyy sty
3ie? 594
g(ho, hY, h°, HY) = N S%V (2¢fy 0 Znm S2a sw + C2a (40sw sty — ¢y (40sw — sw (46Zc +30Zpn + 6Zun))))
. 2
C(hO, 1O, HO H®) = — 5 (1= 352,) (205w 5% — &y (205w — sw (20Ze + 6 Znn + 6 Zun)))
93 dcyy sy
3ie? s9q
g(hO,H07H07HO) = Sa S%V (2, 0 Znm 520 5w — 20 (485w 5% — Coyy (485w — sw (40Ze + 02w +30Zum))))
3ie? con
C(H°, H°,H°,H®) = ﬁ (c%,v 0ZnhH S20 SW — C2a (55W sty — ciy (Osw — sw (67, + 5ZHH))))
95 w Sw
ie2 28 2 0 ZhH Soa SW +
C(hO’hO’AO’AO) _ ze . 26 Cw hH 92 w
9% dey s | ey (B 6Zac s28 sw + cap (20sw sty — ¢y (205w — sw (20Zc + 6Zan + 6Znn))))
C(h°,h°,G°,G°) = 162 , C26 Ciy 0 ZnH S20 SW —
97 4 ey sy C2a (C%/V 0Z 4G S28 SW — €23 (2 Ssw sty — ¢ty (20sw — sw (202 + 8 Zaa + 5Zhh))))
ie?s
g(ho’ hO’ AO’ GO) — _803‘/ jgv (2 012/1/ 0ZnH S20 SW + C2a (4 Osw S%/V — C%/V (4 0sSw — Sw (4 0Ze +0Zan+0Zca + 25Zhh))))
ie? s9q
g(hO,H07A0,A0) = —m (2¢}y 0Zac 825 sw + c2p (465w sty — cly (40sw — sw (402 +26Z44 + 6 Znp + 6Zun))))
ie2 59,

C(h°,H°, G°,G%) = —
100 8 iy S5

(263 6Zac s25 sw — cap (40sw sy — ciy (40sw — sw (462 +26Zcc + 6Znn + 6Zun))))

ie? 590 S
Sl(hO’H07A0’G0) — _ﬁsgjﬁ (45SW S%/V — 0124/ (46sw —sw (40Zc 4+ 6Zan+ 6Zca + 0Zpn + 5ZHH)))
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CUTO O A0 A%) ie? c2p (c%,v 0ZnH S20 SW — C2a (2 Ssw sty — Gy (20sw — sw (20Ze +6Zaa + 5ZHH)))) —
102 7 7 ’ 4 C%/V Silg/V Coq C%V 6ZAG S28 SW

2
2 €28 Coy OZnH S20 SW +

O(HO7HO7GO7GO) — %
103 4cy sy Con (c%,v 0Zac S28 SWw — C28 (255W sty —cly (20sw — sw (25Ze+5ZGG+5ZHH))))
. 2
C(H®, H, A%, GY) = _81647525 (23 6 Zni 520 Sw — Coa (405w 5%y — Gy (405w — sw (46Zc + 6Zan + 626G +2062Zun))))
104 Cw Sw
cop (420 Osw sty + Gy sy (2020w 520 + €20 (0Zp-p- +46Ze +26Zpn +6Zy-p5-))) +
. 2Re(8Zg-p-) ey sw (c28 Cly S2a + C2a 525 83y ) —
ie
C(h'oahoaH_uHJr):_ﬁ 45sw (1 — 24 S28) —
105 8CW SW
A _
CW s 5ZH—H7+45Z8+25Zhh+5ZH—H—+
w _
828 (2 20 0ZnH — S2a (5ZH*H* +40Z, +267Znn + 6ZH*H*))
4 coq cop OSW S%V +
. 012/V S%/V (2 C28 0ZnH S20, — Coa, (525 (5ZG*H* + 5ZH—Gf) — 2625 (2 0Zo+ 0Zpn + 5ZG*G*))) +
ie
C(h°n,G™,G") = —— 405w (14 s2q S28) —
106 8 cyy Sy .
Cyy 46Zc (14 s2q 528) + €28 520 (0ZG-g- +0Zp-G-) +
s
2 (0Znn +0Zg-g- — $28 (€20 0ZnH — S20 (0Zpp +8Zg-g-)))
., cop Cy (408w S20 + Sw (2020 6Zng — 820 (402 + 20200 +0ZGg-g- +0Zy-1-))) —
ie
C(h°,h°, H™,G*) = ——- 2¢yy 6ZG-n- +
107 8 ¢y Sy Sw
S25 Sy (2 & 6 ZnH 20+ C20 (4 Sswsw + &y (46Ze +28Zpn+6Zg-G- + 02— - )))
. Coa C%V 0 Zy-c- S%V— N
23 _
) C%V (4 OSw S2a + Sw (2 Co0 0ZLH — S24 (5ZH*H* +40Z.+26Znn + 6ZG*G*)))
ie
C(h°,n°,G—,H') = -0 ck, (2 6 ZnH S2a S28 Sty — 0 25— - (cza cop Sty — iy (14 524 525))) +
108 8CW SW
sw § i 0Zg-c- (1 — s2q 525) +
Coa S28 5ty (40sw sw + Gy (02— +40Ze +26Zpn +6Zg-G-))
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Coa CYy S28 (48sw — sw (6Zg-p- +46Ze + 0Zpy + 0 Zpp + 0Zp-1-)) —
. 4
C(h°, H*, H= ,H") = et 2 cw 0Zns
109 8 ciy sty sSw C28 S20 Sty (463W sw + ¢y (5ZH7H7 +45Ze+6Zhh+6ZHH+6ZH7H7)) -
2Re(6Zq-1-) C%/V (cza c2p c%,v — S20 528 S%,V)

5 ciy sw (2 Sy 0Znm + 520 526 Sty (0 Zc—p- + 5ZH*G*)) -

ie
Ch° H,G~,GT) = TS | 85208y (40sw sw + &y (40Ze +0Zpn +0Znn +20Z6-6-)) +
110 w Sw
Con CAIL/V (4 osw So8 — Sw (CQﬁ (5ZG*H* + 5ZH*G*) + S2 (4 0Ze+ 02y +0Zg + 25ZG*G*)))
. 3 2
C(hO,HO7H7,G+) _ 2@23 S2q 528 Sy (4(58W swcyy (40Ze +0Zpn+6Zpm +0Zg-G- +6ZH*H*)) +
1m 8w S | concopcly (405w —sw (407 + 6Znn + 6 Zuw + 6 Z¢-G- + 6 Z1-1-))
, C%V 5ZE,H, SW (cza C%V 528 + €28 S2a S%V) —
i _
C(h°,H°,G~,H") = ﬁ S2a 83y (40sw sapsw + &y (c2p0Zy-G- + 52 (0Zp-p- +40Ze +0Zpn + 0Z1n +6Zc-6-))) —
112 w Sw _
Con C%V (5ZH*G* S28 Sw + C28 (4 Osw — Sw ((5ZH—H— +46Z. +0Zpp + 02y + 5ZG*G*)))
cop (dcon Osw sty — y sty (20Znm S20 — 20 (0Zp-p- +40Ze +26Zpun +0Zy-p-))) +
) 2Re(6Zg--) c%v Sw (025 c%v S2a + C2q S28 s%,v) +
ie
CH H° H HY)= —— 46sw (14 s2q S28) —
113 8y s A _
Cyy 0Zyg—pg- +40Z.+20Zyy +6Zy—pg- +
Sw _
S28 (2 Coa 02 + Soa (5ZH*H* +40Z.+20Zyy + 5ZH*H*))
4o cog 05w S%V —
- 012/V S%/V (2 C28 5ZhH S9a + C2q (Sgﬁ (5ZG*H* + 6ZH*G*) — 202ﬁ (2 5Z8 + 5ZHH + 5ZG*G*))) —
C(H, H,G~,G) = —— St (4— 53 525) —
114 8 cyy Sy A
Cww 467, +2 (6ZHH =+ (5ZG—G—) — C28 S2a ((SZGfo + (SZH—G—) —
SW
2 Sap8 (CQQ 5ZhH + Soq (2 5Z€ =+ 5ZHH =+ 5ZG*G*))
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- $25 8%y (263 0Znm S20 — Coa (468w sw + By (46Ze +20Zyp +6Zc-g- +6Zy-u-))) +
_ ie
O(H(),HO,H ,G+):—473 4 26207}[7 sw +
115 8y sy c
c2p (408w S20 — sw (220 0Zpp + S20 (40Ze +20Zuy +6Zg-g- +0Zg-5-)))
Con c%,v 0Ly S%V —
2 _ +
., c?,v (4 OSW S20 — SW (2 Coa 0Zni + Soa (6ZH7H— +40Z.+20Zyy + 5ZG7(;7)))
_ l1e _
gé(HO7 HO7 G ,H+) = 3ch 5. C2a 528 S%/V (4(58W Sw + 012/V (6ZH*H* +40Z.+20Zyy + 5ZG*G*)) —
w Sw
SW 2 20ZnH S2a S2p S%V —|—5Z5,H, (Cga 2 812/V +C%/V (1 — Soq 525)) +
C%/V 0 Z-- (1 + S2q 825)
) ca (4(58W Sa —Sw (Co (0ZaG —0Znp) + Sq (40Ze +0Z 44+ 0Zpn + 5ZH*H*))) —
_ e
g;ho, AO, H 7G+) = —g Sg (Ca (45SW — Sw (45Z8 + 5ZAA + 5Zhh + 5ZH*H*)) + Sa SW (5ZAG - 5ZhH)) +
w
0ZG-G- Sp—a SW
5 SW (5ZH*H* SB—a — Sa Sp (5ZAG — 5ZhH)) —
_ e
161'8(hO,AO,G JHT) = = Casp (40sw — sw (40Zc +6Zaa+ 0Zpn +6Zg-c-)) +
w
cg (40sw Sa — sw (¢a (0Zac — 0Znu) + Sa (40Ze +8Z 44 + 6Zpn + 0Zg-G-)))
) sg (4 OSW Sa + Co SW (5ZAG + 5ZhH)) +
_ e
161'9(h0, G’ H™,G") = e | Cacs (46sw — sw (46Z. + 0Zcc + 6 Zm + 6 Z-p5-)) —
SWw (C,@_a 0 Zc-g- + Sa (CB (5ZAG + 5ZhH) + 53 (4 0Ze +0Zca +0Zn, + (5ZH—H—)))
) sg (40sw sa + casw (0Zag +0Zny)) +
_ e
C(n°,G° G, H") = 533 cacp (40sw —sw (402 +0Zcc +0Znn +0Zg-G-)) —
120 w _
Sw (CB_Q 0Z - - + Sa (CB (5ZAG + 5ZhH) + sp (4 0Zo+ 6Zca + 6 Znn + 5Z07G7)))
) 49sw Sq S8+
_ e
gl(Hﬂ A’ H™,GY) = 3\ Ca (cs (405w — sw (40Zc +8Zaa +0Zpn +0Z-5-)) — s sw (024G +8Znm)) —
w

Sw (C,@_a 0Zc-g- — Sa (C,@ (5ZAG + 5ZhH) — 53 (4 0L +0Z44+ 02y + 5ZH*H*)))




495w 8058 —
o2

CHY A, G~ H") = —

o S 3 sw (cg—a0Zpy-m- — Sa (cg (6Zac + 0Zpn) — 58 (A0Ze + 6Zan+6Zpu +6Zg-G-))) +
w

co (g (40sw —sw (40Ze +6Zsa+0Zun +6Zg-Gg-)) — sgsw (0Zac + 0Znm))

Ca 8B (45SW — Sw (45Z8 +0Zce + 02y + 5ZH*H*)) —
S§HO,GO,H7,G+) = 353 cg (4(58W Sa T Sw (Ca (0Zac — 5ZhH) —Sq (40Ze+0Zcc+ 6Zuu + 6ZH*H*))) —
w
Sw (5ZG*G* Sg—a + Sa Sp (5ZAG — 6ZhH))

Sw (5ZH*H* SB—a + Sa Sp (5ZAG — 5ZhH)) —

CH,G°,G~,HT) = Casg (40sw —sw (40Ze +6Zcc +6Zun + 6Zg-Gg-)) +

3
. S cg (40sw Sa + sw (ca (0Zag —0Zpp) — Sa (40Ze +6Zcc + 0Zun + 0Zg-G-)))
osw S%V (953,@ —32 s}f + 16 555 s% (2 — 35%) — 25‘21ﬂ (8 —4dcop — 54[3)) —
32cy (6sw sty — &y (Osw — sw (6Ze +6Za4a))) —
2683 (b 0Zacsopsw (14-3s35) +4cap (4= s35) (Fsw sty — By (Fsw — sw (62 +0Za4))) ) +
4cg (c%v 0Z A Sw (4—|—5s§ﬁ) + 8 ¢ap S25 (55W st —cty (dsw — sw (62, —|—5ZAA)))) +
S28 o o S28 (6SW sty — cy (dsw — sw (6Ze + 6ZAA))) (16 —24 cgﬁ —11 sgﬁ) — —
8 cop Cly 6 Z ac Sw (1 + 35§ﬂ>
. (dsw — sw (0Ze +0Zaa)) (9 s55 — 4853555 — 32557 — 8555 (2— cap) + 55 (32 S35 + 25‘21,@)) +
1CZS(AO,AO,AO7AO) = (Sélc‘llﬁ 0Z AG S28 Sw (16 (cw cg + c},o) +2 (sgﬁ s% (3 5%5 -2 (7 — s%, — 6545)) + c28 (11 séﬁ —12 sgﬁ (1 — 25%) + 8 (s% + s%)))) +
128 c},l dcg — 32 cap cg 053 S23 +
2ep535 (202005 (12583, ) + 65525 (16— 15535) ) —
ity s (48 cop 055 535 — 20 cap 05 s34 +420c5 555 — 80cp 55 (4 — 025)> +
sw § 1446sg 855 sg + 96 dcg s2p s% - s% (32 dcg s28 — 112 copdsp 855 —320cp sgﬂ) - s% (48 dsg sgﬂ — 16 copdcp 835 +246sp s§ﬂ> +
128055 55" +
. 80% (18 cgﬁ dcg s2p — 60cg s2p (1 - 8%5) + cop 053 (4 - 353,@)) -
16 C% (7 cop 0cg S23 — 053 (4 — sgﬂ))
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C%/VSW <5ZAGs2ﬁ (1+c%) (40% —46% —s%B) —20cg (802 +20‘;’3 (2+95§ﬂ) — 528 53 (6— llsgﬂ — 125%))) —
c% (455W sty — by (40sw — sw (40Z.+ 30244 +5ZGG))) -
40sw sty (1—&—225%) -

chq, f dsw (a+88sh) - +
C
U sw (176050 5% + 670 (4+8858) + (1+2254) (36Zan +6Zc0))
C28 528 ek, 655 sw (240% —480%) +

528 (3 cg— 602) (455W 512/V - c%,v (40sw —sw (40Ze +30Z44 + 5Zgg))) —
455W555%,V (1—1—353[3—%5%) -
5B
) 408y (8,@ +35%[3 Sp —l—s?}) —
s
g ck 4053 (2+98§,@+48%)+
Sw
55 (1 +35%, + sg) (4020 +36Zaa+0Zcc)
c},l (4 Ssw sp S5y — Ciy (40sw sg —sw (2085 + 85 (40Ze +36Zan + 5Zgg)))) +

4dcs sap (56c%—20% (12+375§ﬂ) +CﬁS§B (38—135§ﬂ) +25255% (115%5—2 (9—5%—45%))) —

2 2
CA°, 40, 40 G0) = 21 chy s 325 — 32 — 395, + 3255 (1-53) + 3, (44— 9453) - +
126 16 ¢y sy 0Zac ) )
855 (163% (24‘38%) —|—2c% (16+24c2ﬂ+59825))
525 53 20%/1/ 555 Sw (3—78%) +

c% sg (1 + s%) (4 Ssw sty — ¢y (4sw —sw (402 +38Zaa + 5Zgg)))

40sw s sty (7— 55?,) -

) SgﬁTsﬁ 2 40sw sg (7—55%) - -
i (955 (38— 74s}) +s5 (7—55h) (4070 +36Zaa +0Zc0))

45swsﬁ5%‘/ (1—1—65%) -

7 _

c
1 & (405w (s5+655) —sw (955 (2+4458) + 55 (1+654) (402 +30Z4a+0Zac)))

c% (2058W sg sty + ¢l (60sgsw —bsg (40sw — sw (46Ze +36Z4a +5Zgg)))) —

4 8sw sp sty (7—1—63%) -

5% e 4sw sg (7—1—63%) -

g ck 24sp (9+265%) +

sw
4 e VA 07,
s 55 (7+65ﬁ) (40Zc + 36744 +0Z66)




205w 53y (12585 + 163,55 — 858 — 358y (5220~ 85%)) -
(8 c% - sgﬁ (8 c‘é (2 + 35§ﬁ) + cop (240% - 66% (4 - sgﬁ)))) (2 Ssw sty — Gy (20sw — sw (202 +6Zaa + 5Zgg))) +
20sw (85% - 85%55?5 (2—&-35%5) +3S%ﬁ (5 —2c2 —4s%ﬁ>> -

480% 053 823 + 6cs S%B (2(58,3 EDY (5—88%5) + cogdca (12—58%;)) +
C(AO 0o GO) - i e2 120% 523 (c25 053 (4—35%5) — dcg s <4+ 135%,@)) _

127 326%{/ S%V ) 8 (cg 523 (21 cop dcg s23 + dsp (4—|—95§ﬁ)) —|—cg (6625 dsg s28 — dcg (4—35%))) _

sw S sg (72 cap 0sg 535 — 30 cap 055 535 + 96 0cp 535 — 120c5 534 (5 — 025)) -

s% (32 dcg s28 — 168 co5 dsp sgﬂ +726cp sgﬂ) + s% (48 dsg 855 — 24 copécp sgﬂ + 156 ds5 S%B) +
A8 0cp s2p 5% + 085 5 (32 - 245%) -

(2020 +6Zan +6Zc0) (125 — 85 — 3545 (5— 2cap) + 54 (163, + 2451, ))
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C%V Sw <5ZAG 523 (1 + c%) (40% — 4cé — 555) +26cg (802 + 20‘2’a (2 + QSgﬂ) — 523 53 (6 — llsgﬂ — 125%))) +
c% (4 Ssw sty — &y (4sw —sw (40Ze +6Zaa + 35Zgg))) +
40sw sty (1—&—225%) -
Ay o, [ ow (1+8858) - -
U sw (176050 5% + 070 (4+8858) + (142254) (0Zaa +30Zc0))
C28 528 ek, 655 sw (240% —480%) +
S28 (3 cg — 602) (455W sty —cby (4dsw —sw (462 +6Zaa + 35ZGG))) -
455W555%,V (1—1—35%—1—5%) -
sp gl 485w (sﬂ + 353, 55: 8%) Z
iy 4053 (2+952ﬂ+455)+
R (143535 + %) (462, +6Zan +36200)
c},l (4 Ssw sp Sty — Coy (40sw sp —sw (205 + 85 (40Ze +06Zan + 35Zgg)))) +
Locy 5o (566} — 23 (1243783, ) +eusy (38— 1353) +2mp 5% (1153, -2 (953 —45}))) +

. 2
CA°,G°, G0, G0 = 21 cly sw 32¢f — 32l — 308, + 8255 (1—sh) +sd, (44-9458) - +
128 16 ¢y, sy 0Z ac
855 (163% (24‘38%) —|—2c% (16—1—240%,@—1-598%5))
525 53 20%/1/ 555 Sw (3—78%) +

c% sg (1 + s%) (4 Ssw sty — iy (4sw — sw (40Ze +6Zaa + 35Zgg)))
40sw s sty (7— 55?,) -
SgﬁTsﬁ ) 405w sg (7—55%) - -
2 Ciy
sw (5% (38 7 sg) +sg (7 _5 sg) (46Zc +6Zan + sazGG))

45swsﬁ5%‘/ (1—1—65%) -

7 _
7 e (405w ( 3) —sw (9 4 L4658 (402, +0Zaa +306Z
2 w (sp+653) —sw (dsp (2+44s5) +sp (1+655) (40Ze +0Zaa+30Zcc)
c% (2085w s sty + By (60sgsw —5sp (40sw — sw (40Ze + 0Zaa +30Z¢c)))) —
4sw sp 8%y <7+68%> -
5% e 4sw sg (7—1—63%) -
? ck 24sp (9+265%) +
sw
120 sp (T+655) (462, +6Zan +36200)




C’(GO esed GO) — LSQ
9 640%1/ S%V
ie? ey
C(A° A° H- Ht)=-—"20
130 80%1/ Sty
- 2
ie
CA° A H™,GT) = ————
131 80%4/ 3%4/

Ssw s (953,@ —32 s}f +16 555 s% (2 — 35%) — 25‘21,@ (8 —dcop — s%)) —
32¢k? (dsw sty — &y (Osw —sw (02 +0Zaa))) +

3 s34 (2 ey 6ZaG 525 Sw (14 - 3s§ﬂ) — 8¢ (4 - 535) (6sw s3yy — by (Osw — sw (6Ze + 5ZGG)))) -

S253

cop (405w sty — cy (40sw — sw (02— - +16c36cp +46Ze +20Zaa+0Zy-p- +1608sp5))) +

Osw (953[3 - 325}32 + 165%5% (2 - 35%) - 25% (8 —4cop — s%)) +

128 ¢} ey + 20553, (2ean005 (12583, ) +dsp 525 (16— 1553, ) ) —
6Z. (958 — 3252 + 163, 5% (2-354) — 254 (8—deas — ) -
16 6Z ac s2p <c25 c% +c}30) -

W ele! (9 sgﬁ - 32 5}52 + 16 Sgﬁ sg (2 - 35%) — 25% (8 — sg)) -

s (4¢3 535 (1-253) + 205555 (12— 553, — 2854 ) +

2625 5253
1076 s} +0Zaa (11 sty — 12535 (1-2s8) +8 (sh+53))

SW
bcpsas (21 shs + 1654 — 4855 — 1653, (1+s1)) +
250 [ 40sasg (3585 — 1655+ 53, (6-1854)) + -
"\ 6Zac sty (352, —2 (7— 5% — 6
AG 525 0528 58~ P53
32c25c[7355ﬁ—

523 80% (18 cgﬁ dcg s28 — 60cg s2p (1 - 8%5) + cop 053 (4 - 3s§ﬂ>> +
16 c‘g (7 cop 0cg S23 — 053 (4 — s§ﬂ>>

4cg (C%/V 5ZAG Sw (4 +5 S%ﬁ) - 802ﬁ 528 (5SW S%/V - 012/V (5SW — Sw (5Ze + 5ZGg)))) —

Ssw sz 5% (16— 2463, — 1153,) +
20?3 ) c280Z4G Sw (84—248%5) +
c
(dsw — sw (0Ze + 0Zca)) (11 555 — 8 525 (2 - 3c§ﬂ>)

2c% sop sw (Re(6Zg-p-) +0Zac)

2c%, sw (6ZAG sgﬁ —ck (6Zac — 5ZG*H*)) +

Cop S2 (4 Ssw sty — &y (40sw — sw (16c30cg +40Ze +28Zaa+6Zc-c- +0Zy- - + 163sg 55)))
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O, A0 G ) = — ie? el sw (cgﬂ 0Zp-G- — 025 4 (c%B — 20124,) —26Zac (ew — s2p) (cw + 525)) +
C(A%, A% G, B s | capsap (405w 53 — By (405w — sw (02— p- + 16505 +40Z0 +20Z4a + 0Zg-- + 16855.55)))

, 4 (cgﬁ Ssw sty + iy (55W (1 + S§B> —sw (6cgdcg+20Ze+0Zan+0Zg-g- +60sp sﬂ))) +

B ie
O(AO,AO,G ,GJF) - 8473 5 SQﬁ (25ZAg—5ZG—H— _5ZH*G*) +
133 Cw Sw C2B Ciy SW

2c08 (8¢gdcg+20Ze +0Zaa+0Zg-g- +86s553)

O(A°. GO, H, H+) = je? cop 525 (40sw s, — by (405w — sw (0Zpg-p- +16c36cs +40Ze +6Zan+ 6Zce +6Zp-p- +160s553))) +
T 8 cly siy sw (2¢ly 0Zac —2Re(6Zg-p-) cy (Gly — $35))
e (53W (16+ 55— 8 (sgﬁ + sgﬁ)) — Ay (16 cp0cs +40Ze + 0Zan+ 026G +0ZG-G- + 0Zy- - + 163505 55)) -
oo ie? osw sty (3 (ch+s5) — st (24— 8835 +54)) +
O(A aG 7H aG ):_473
135 B¢y sw | 2, 2 dsw (2 —4sy) (c% +s%) -
Cw
sw (16 cs0cs +46Ze +6Zan+ 0Zcc +0Zg-G- +6Zp-p- + 16855 55 s3y)
cly (Fsw (16+ 585 =8 (535 + 58 ) ) = dsw (02w +16¢50c5 + 402, +6Zan + 6200 + 626-G- + 163565055 )
- 2sw (2eanchy 028y + 222 (8 (4 55) — st (24-8 535+ 58,))) +
0 0 = g+ — 1e
gé(A,G7G ,H )——m . Ssw sap (2 —4sty)) (cg—ks%)—
p 2
dejy C280Z-G- +
Sw _
sop (0Zp-p- +16c0cg +40Ze + 06Zan+ 6Zca + 0ZG-c- + 16055 55 s3y)
i o2 2 sw (s2 § -+ 025 )+ Cy (20Za6 — 62— 7_5ZH707)) -
C(A0.GO. G- G = 163 % 58 (0Zg-m H-G-) * Ciy H

137 SC%V Sw 28 523 (4 Ssw sty — &y (48sw —sw (16¢cdcg +46Ze +6Zan+0Zcc +206Zg-g- + 168sp sﬁ)))

4055 Ssw sty +
N chy (465w (1+535) = 25w (6Zm-n- + 1203005 + 462, + 20706 + 6 Z-n- +1265355) ) +
wso 8y sty eop (0Zp-11- +16¢50cs + 4670 +202ac + 0 Zy-- + 1665555) +

C2p C%/V SwW
82,@ (2 Re((SZG—H—) -2 5ZAG)
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C(G°, GO H™,GY) = ————
139 8 cyy Sy Cop S2 (4 Ssw sty — ¢y (40sw —sw (16c50cg +406Ze +20Z66+ 0Zg-G- + 0Zy-p— + 16 8sp s,@)))
CG0.C0. G HY) = — ie? et sw (cgﬁ 0Z¢ - —06Zp-a- (cgﬁ — 20124/) —20Z ¢ (c%,v — sgﬁ)) —
) ) ) 3 _
140 8 ciy siy C28 S23 (4 osw s%,v -2 (4 Osw — Sw (5ZH7H— +16cgdcg +46Z, +20Zga + 0 Zg-g- + 16853 s,@)))
C(GO GO a- G+) _ ie2 c28 C%/V S28 SW (25ZAG +5ZG*H* +5ZH*G*) —
141 8 ciy sy 298 (2 Ssw sy — &y (20sw — sw (Begdeg +20Ze + 6Zaa + 6Zg-g- + 89sp 55)))
. 2 _
C(H ,H ,H" H") = —21;34 cjg (¢l sw (c286Zp- - +2Re(6ZG-p-) s28) + (¢ — 5%) (20sw sty — cyy (20sw — sw (26Ze +6Zy-p-))))
142 w Sw
. ciy s > * 4 2 4
- H G = DB (2505 (c2p 020 - + 028y 525) + 0% n- (23 —2ch+ 35y —253)) +
143 4oy sy cop sop (40sw sy, — ¢k (46sw — sw (46Ze +0Zg-g- +26Zp-1-)))
ie? sgﬂ 5 9
C(H_,H_7G+,G+) = ~ 54 3 (2 (SSW SW — CW (2 6SW — Sw (2 6Ze + (SZG*G* + 5ZH*H*)))
144 2cy sy
8 cag S92 (5SW sty — ¢ (dsw — 02, SW)) -
Q2 207t 4 —20Zy-G- (c‘é + sg) -

C(H™,G,HT,H") =

2

sw (2¢ly 0Zg-n- — 2k 6Zac (cw — s25) (ew + s28)) —

145 80%/1/ S%/V CIQ/V Sw S28 (4 C23 5ZH*H* + (2 C% — 25%) (5ZG*G* + 5ZH*H* )) —

s55 BRe(6Zg-1-) —20Zg-u- —0Zp-G-)

O(Hi o H+ G+) _ ie2 202ﬁ C%/V S2B8 SW (6ZE*H* — 5ZH*G*) — .
w 8ci siv | (46sw sty — & (48sw —sw (6Zn-py- +46Z.+202a-- +6Zu-nu-))) (3? - S@

. 4 sy 5% sty — c% (465w sty — cby (46sw — sw (40Ze +6Zg-c- +6Zy-u-))) —

_ ie*s
16417(H7’G 7G+5G+) = _404‘1/‘/ ;gv 2 Sw (2 C2p 5ZG*G* — 828 (6ZG*H* + 5ZH*G*)) +
| s2 (Adsw - sw (402 + 62— + 0 Zi--))

. 2 ~
C(G7;G7,H+,H+) — _21664 8525 (2 5SW 528 S%,V — 012/V (2 (5SW 528 + SwW (Cgﬂ ((5257}37 - (SZH—G—) — 828 ((SZHfo + 25Z€ + 6ZG*G*))))
148 wew
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2 s * 7 - 2 E -
— e ot o ie? S (263[352G*H*_262552H7H7 s2p + 20261~ 535~ 0Zu-c- (26% 3S2ﬂ+255))
C(G,G",H",G") =

A 4y sty | o sap (40sw 53y — By (40sw — sw (4020 +30Z¢-c-)))
CG,G-,GT,G) = e cop | 20swshsty —ch (205w sty — ¢y (205w —sw (202 +6Zg-¢-))) —
w0 2 ciy sty ciy (8% (20sw — sw (20Ze +306ZG-G-)) + sw (6Zg-G- — s28 (6Zg-n- + 6ZH707)))
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[SSSS] 4 Sleptons

2 2
cg ey M, sw

Oj1.j4 Oj2

& jlx
Ua

S k)

9 62 18,125 16,41
5 20%””%7nml@11U§2 QA2+
]1,]4 i2,j3 &l 52 & 50 i
2 52 7784 €2 1 7€,j2% 2 77€j2 rréj2%
578 7 Ju 575 JM CBALV[@&1(UQJ[@&1 _QSW/nglkaz)
1, aU + 2, al 92 Ué,jl Ué,j3* Ué,j3
5 Cy Mgy M Ugg o Ugz o Ugg 'y +
11 j2 0j3,j4 &il & i3% - &3 & i3% - &3
2 2 €] €,)9% rré;) 2 €,)9% rré;)
CBALV[@11(U§1 Ugl‘_QSW/UQQ UQQ)
o S JZ* e jl
2 2 2 2 5]17]4 6]27]3 U Us4,2 -
cg My sy P ﬂ, U,ﬁ*U@ﬁ QU.ﬂ*U@ﬁ T
9 (5281 1 Ju+5ZJ1 ﬂ* j1.j2 0pa.ja U $3,1 Ys41 T s4,2
L al 2s R e []édz* 2 []5J2 []édl 2 M2, s2 l]éJ2 []éjl +
j1,j4 92,3 Ugzr  \ Cw Mhep Mep Ugp o Va1 — € My St Usp 1 Vs 2
2 s e &l 7 ,6,3% 76,3
sz@U2@h4”%u"%ﬁL@21U£J U@g
é,j1 72 €,j2 72 €,j2
¢y sw UGy (2501 + 0255 UsT) +
6712* 1]4 1]1 7]4 7]1 —
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0j1,j4 Oja.j3

Oj1,j2 0j3.j4

d,jl*

Usl,l

ﬁcW]\/IWsW
djl

20,

36 92T% 5T o (U U
9s 02,03" 04,0 1,1

S.

d,jlx
sl,1
e
025 c%v ]\/I‘%V 5€V
9 U ]1*
2 j1
36 9s 02,01 047 (Ul Us
d,jlx
Usl,l

2
18 ¢y ma, m U1
J1
S

2
9 ey may ma, Uy

2 272 2 prdil
c MWSWU4,2

S

d,j2* d,j2 yrd,j2%
3,1 _Ul Us32

2
18 ey My My, U1

¢ M3, U (2 s

QCW My My, U1

d,j1
2, UL (
J,jl* ,]1 ,]1*
11 — Uiz Ugs

2 172
cMW

2
18 ¢y My My U2

o - o —dil /- o

(Ul UG +2U1; 3 Ugh

d,j3% 1 d,j3 d,j3*
USE U+ UST UG (1+863,))
U U + 2055 U

d,j2x
Us3 2 U, 4,2 +
42 - odiox

d,j2 yrdj2% 7d,jl
UsB 2 U, 4,2 +

S

& M2, US! (2 S UL USE + U USh (1+86)

S. S

,]2 ,]2* ,]1
Us3 1 U, 4.1 +

s
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S. S.

d,jl* rd,jl d,jl* 1 rd,jl
U11 U41_ s1,2 U42
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d,j3+

s4,
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s4,

Us372 U41+

S
d,j3
,]3* ,]3
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d,j3 d,j3
S
in

s3, s4,
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S
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—din o di2x /o o\ l +
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St 5o Uah Ui Ugz Ugp +
jLj4 052,53 TThdp djls 1 7d,j2 1 dj2% 7rdjl
Usl 2 UsZ 2 UsS 1 Us4 1
18 dcg ma, M3, sw = = 7 -
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C4 Usl,2 UsZ,l UsS,l Us4,2
w d,j2 rd,j2% 7 rd,jl
- SN ) ) )
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Sit2 6 ja ma, Uy Uy Uy
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[SSV] 2 Higgs — Gauge Boson

C(G=,GF ) = & <4aze 42024 +402G-G- + 022, <C—W - S—VV))
1 4 Sw Cw
. 4
GGt 2) = — 31@ i 28sw sty + ¢ty (20sw —sw (20Ze+ 8272 +26Zc-g-)) —
2 4CW Sw S%V (2 C%/V 5Z'yZ — C%/V (45SW + sw (2 0Ze+ 0277 + 2526‘*6‘*)))
30(G07G‘7W+) =1 (20sw — sw (02w +20Zc +6Zaa +6Zg-c-))

C(GO, G W) = _4% (28sw — sw (20Ze +0Zw + 6 Zge + 0 Zg-g-))

4 Sw

g(ho, A%, 7) = m (¢ 5o sw (6Zac — 6Znm) + Co—a (205w 5% — &y (205w — sw (20Zc +6Z22 + 6Zan +6Zmn))))

g(ho, G, 7) = m (205w sp—a sty — iy (205w 8g—a — sw (cs—a (6746 + 0Znu) + 85—a (202 + 6222 + 6Zcc + 6Zh1))))
6c;(HO,AO, Z) = —m (205w Sg—a sy — iy (205w Sg—a + sw (c—a (0ZaG +0Znn) — Sp—a (20Ze + 6227 + 0Zaa +6Zun))))
6Cg'(HO7 G0, 7) = —405 oy (c%,v Sp—a Sw (0Zac — 0ZhH) — Ch—a (2 Osw s%,v — & (208w — sw (202 + 6227 + 6 Zaa + 5ZHH))))

C(H=,H*,y) = % (4528 42062+ 0622, <Cﬂ - 5—”’) +2 (6Zy-p- + 6ZHH)>

69 Sw CwW
CUH- H* . 7) = - 31@2 25SWS%V—|—C?,V (255W—3W (5ZH7H7—|—25Z8—|—5Zzz+5ZH7H7)) —
70 dewsiv | 5%y (2¢ 02,2 — &y (40sw +sw (02— +20Ze +0Z272 +6Zy-1-)))

OO H- W) = €
COP W) = 15

(Cﬁ,a (2 Osw — Sw (5ZW +26Z, + 62y + 5ZH*H*)) + Sg—a SW (5ZhH — 5ZG*H*))

O(ho, G, WJr) = 41862 (2 osw SB—a — SW (05704 (5ZhH + 5ZH*G*) + Sg—a (5ZW +26Z. +6Zp, + 5ZG*G*)))
72 w




CH H-,WT) = _4‘:2 (205w sp—a + 5w (¢s—a (6Znn +6Zg-p-) — 5p—a (02w +20Ze + 6 Zun +6Zp-1-)))
73 w

O(HO, G, WJr) = 41862 (05,a (2 OsSw — Sw (5ZW +20Ze+ 62 + 5ZG*G*)) — S88—a SW (0Znm — 5ZH*G*))
74 w
O(ho, I{J’_7 W™ = —418—62 (Cﬁfa (2 OSw — Sw (5ZH*H* +20Z. + 62w + 5Zhh)) + Sg—a SW (0Zpy — 5ZZ‘*H*))
75 w
O(ho, G+, W_) = —418—62 (2 osw SB—a — SW (Cﬁfa (5ZhH + 5ZG*H*) + Sg—a (2 0Ze + 02w + 6Znp + 5207@7)))
76 w

ie

C(HO7 I:ﬁ_7 W)= T2 (2 0sw Sg—a + sSw (Cg_a (0Znm + 5Z2‘*H*) — S88-q (5ZH*H* +20Z, + 62w + 6ZHH)))

77 4W

C(HO7 G""7 W)= —41562 (CB_Q (20sw —sw (20Ze+0Zw +0Zpynu +0Zg-g-)) — SB—a SW (0Zpm — 6ZG*H*))
78 w

C(A®, H™ W) = = (20w — sw (82w +20Zc +0Zaa+0Zy-11-))

79 Sw

C(A> HT W™) = _é (265w — sw (6Zu- - +206% + 2w +6Zan))

80 w

O(Hi,G+,’}/) = ieéZG’H*
392

CH*,G™ ) = = (625 ;- + 0 Z5-c-)
393 2

C(H-,G",2) = _ledZg-u- (1-2¢%)

C(H',G,2) = — " (1-2e) (624 4 +0Zy-c-)
395 cw Sw

CA°,G—, WT) = % (0Zac+Zy-c-)

396 sw

C(A%, Gt W) = 4L (0Zac +0Zc-pu-)

397 sw
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CG H-,WT) = = (0Zac+6Zc-u-)
398 4 sw

_ € «
C(G°, HT, W) = yyw (6Zac+0Z¢— y-)

399

—a0Z
C(h, A" ) = 762[3 =
446 w Sw

07z —a

C(h°,GY, ) = 64#‘%
447 Cw Sw

0z —a
C(HO, A%, ~) = _64#‘%
448 w Sw

—a0Z
C(H', G, n) = =00
449 w Sw

[SSV] 2 Sleptons — Gauge Boson

1651 i
~ 115
C(l/j1,VjT27Z) = —— 5

26 Ay sty (288w sty — ey (208w —sw (927F +262. +6227 +627Y') ))

&2 &2 & jl & jl
Clest 521 ) iedjp 2ew sw <5s1,1 0Z1% + 0,20 250 + 6501 621y + 0220257 + da12 (202 + 5Zw)) -
(eﬂ 62 ) = dew sw 5 o rr&lE préjl Ejlx ,é,jl1 9
237 ZZ’Y 2SW Usl,2 UsZ,2 - Usl,l UsZ,l (1 - 2SW))
2 C%V 551752 5Z’yZ S%/V —
& sw (0275UTE + 0255 Us)) +

25w Usly” o -
UsZ,]2 (2 dsw SW + CW (20sw +sw (2072, + 5ZZZ)))
o] -2 i€5'17'2 Sw é,jl &l 7 ,6,lx% &1 7,€,j1x B
o et z) = , [ U —2eh) (azph Uil oz usl) +
238 wew ¢ e il é,jl yré,jlx €,jl ;é,jlx
2 s}y 52]2 (521Js1U ; +522;1U g )
ce | Gvsw (L=26k) (275Ut + oz B UgY) -
Usl7 1 é,jl1

Ugh (dsw (2sf —4sty) —cly (dsw (6 —4ch) +sw (1—2¢}) (262 +6Z22)))
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o _ iedjp
O(Vﬂ, ]SZZT’W ): e L) ol

245 2\/55%4/
C(e2 o, W) = JC2.
246 G4 2 \/—SW

C(y, 7, 7) = —
400(J 2 ) dew sw

ie (5]'1)]'2 5ZZ’y

(V3L (205w —sw (202 + 62w + 6201 )) = sw (620507 + 0255057

(U3 (205w —sw (62w + 0211 +202.)) —sw (627501 +92;50507))

[SSV] 2 Squarks -

Gauge Boson

iedip
O( 517~82T77):_ L
165‘1 i
C(a, i, 2) =~
240 R 12 ¢y, sy
ied
C(d]l ) dsZ Tu ) 12
241 12 Cw SwW

Sa.,2 Sa0.,2 @, 1
dew sw (001 02108 + 0020255 + 001 0218 + 00220230 + 8.2 (207, +62,,)) —
@,jlk a1 Qjlk 7ol
0Z 7~ (4 S%V Usl,]2 UsZ,]Q - Usl,]l UsZ,]l (3 -4 S%/V))

3 2
4 Cyw 551752 5Z’yZ Sw —

o (ZERUR +oZBUIE) +
I A S ;
s U;;’)E (2 dsw SW —|—CW (2 5SW + sw (2 0Z, +5ZZZ)))
w ~ . —
j1

u ;1 71* @,jl 74,1
2 U2 (1-4cfy) <5Z1 aUil +5Z2 a U2 ] )
.1 il 711* Wil rr ,11*
153, U, (s2ihU +6Z2 )
2 sw (1—4c2) (52;‘5 Ul + 522“;; vl +

Ua,jl* a
o US (20sw sy, (1—4ck) +cky (Osw (14— 8¢3y) +sw (1—4¢%) (202 +0222)))

=d.j2 =d.j2 dj d.j
2w sw (0010205 + 0020255 + 021 020% + 0220250 + b2 (207, +0Z:,)) —

2 djl* 1 rd,jl djl* 1 rd,jl 2
6ZZ’Y (2 Sw Usl,2 UsZ,2 - Usl,l USZ,l (3 - 2SVV)
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= iedin
C(d-31,d»52’T, Z) — L)
242 e 12 ¢y sy
ie
C( ’dSZT,W ): I
243 i G 2252,
C dsz’ ~s1,t W+ _ _ ie
244( 2 4t ) 225y,

3 2
2 Cw 551152 5Z’yZ Sww —

Sw

sw (325U + 625K Usl) +

dj1
UsZ,Q

(2 osw SW + CW (2 osw + sw (2 02+ 5ZZZ)))

2$W

ysw (1+2¢k) (521 5

d. jl
Ule

J,jl*
Usl 1

*
CKML]'Z ,j1% 7]2
Usl,l 32 1

* w,jl* d]2
2 5CK1\/Ij1;j2 SW USl,l USZ,I

il 2

SwU ) (5Z1’;2
CKM;1 2 d j2x
s2,1

w,j1 d,ji2
2 (5CKM]'17]'2 Sw U51 1 Uszll

[SSV] 2 Squarks — Gluon

C sl’ ~52T’
42( ]l ]2 g) 2

2,
C(djlﬂd]sz Tu ) - 9

. gl
19s 5j17j2 ToZ,ol

. gl
19s 5j1»j2 ToZ,ol

[SSVV] 2 Higgs — 2 Gauge Bosons

s 2
C(hO, 10, 7,7) = —¢

4
31 2ey sy

USh (1+2¢%) (6Zf£U
,1 ,1 ,1*
Ul (52 Ut 46z

swUgh (5275 0P + oz
(288w — sw (20Z. + 6Zw)) — sw (52

5z

d,jl*

ozl ugl) -

7]1 ,]1*
2, sl

’]1+5Z2’£ ,Jl) i

( ((SSW Sw +CW (258W + sw (252 +5Zzz))) — CIQ/V (2(58W (5 —28%/) — Sw (2626 +5ZZZ)))

,]1 ,]1*
2, sl -

7]2 ,]2*
2 52 -

(U“ N (28sw — sw (6Zw +202.)) — sw (52;‘;} ULl + 02,0 Uy ’1))

~,j2 —U,j2 a,jl U,j
(6.1 0205 + 0202505 + 621 02005 + 6022 62505 + ba12 (6204 + 207, )

(551 1625 Pt Sz 522 2 | by 620 T4 b 573 I 4 Sa12 (62 + 267, ))

(2 5SW S%/V — C%/V (2 5SW — Sw (2 5Ze + 5ZZZ + 5Zhh)))




22
ChO, KO, W=, W+) = — -

(40sw — sw (02w +40Ze + 62w +20Znn))

32 4 sy
ie?
C(GY,G°, 7, 72) = — (2 Ssw sty — iy (208w — sw (202 + 6277 + 5Zgg)))
33 2cy sy
.2
C(G° GO W™, W) = == (405w — sw (02w +46Z. + 62w +20Zcc))
34 w
ie? 9 9
C(G,GT,v,y) = (6Zzy (ciy — siy) +2cw sw (20Zc + 02 + 6ZG-G-))
35 cw Sw
(G Gh . 2) = — ie? A6sw sy — 02z~ (y +ew sty) +2cly 20sw — sw (40Ze + 02y + 0222 +20ZG-G-)) +
% deiy sty | s, (26, (A0sw + sw (40Ze + 024y + 0257 +2026-g-)) — 265 (20247 — 6725))
. 2
ie
3C;(GﬂGﬂZ, Z) = m (1 — 20124,) (2 osw S%V + C%V (20sw —sw (20Zc+6Zz7 4+ 6Zg-c-)) — s%,v (2 C%V 02z — c%,v (40sw +sw (20Z.+0Zz7 + 5ZG7G7))))
2
C(G™,GH W™, W) =~ (40sw —sw (02w +40Z. + 02w +26Z6--))
38 Sw
. 2 _
C(h°, H™,v,WT) = _A:clw% (ew Sp—asw (6Znyw — 0Zg--) + co—a (622, sty +cw (28sw — sw (02w +46Ze + 62y + 6 Zpn + 0 Zy-1-))))
151 w
. 2 B
O(ho, G, W+) = —401% (5ZZ'y SB—a S%V +cw (2 osw SB—a — SW (Cﬁ,a (5ZhH + 5ZH*G*) + Sg—a (5ZW +467, + 5Z’Y’Y +6Znn + 5ZG*G*))))
152 W Sy
. 2
Ch,H ,Z, W) = 402%141 (C%/V Sp—a Sw (0Zny —0Zg-g-) + Ca—a (c%v 027 —20sw st — c%,[, Sw (5ZW +46Z.+ 6227+ 0Znn + 5ZH7H7)))
153 w
. 2
O(ho, G, Z, W+) — 4026 p_” (Sﬁ—a (C%V 5Z’yZ —20sw S%,V) — CIQ/V Sw (Cﬁfa (5ZhH + 5ZH*G*) + Sg—a (5ZW +46Z, +6Z77 + 02, + 5ZG*G*)))
154 w
. 2 _
C(hO’ H+77’ W_) = —40;/% (CW S8—a SW (6ZhH — (5257]17) +cs-a (5ZZ'y SIQ/V +cw (2 dsw — Sw (6ZH*H* +467, + 5Z’Y’Y + 062w + 5Zhh))))
155 w
i 2
O(ho, G+,’y, W_) = —401% (5ZZ'y SB—a 5%/[/ +cw (2 osw S—a — SW (Cﬁfa (5ZhH + 5ZG*H*) + Sg—a (4 07, + 5277 + 02w + 62 + 5ZG*G*))))
156 W Sw

135



136

22
Ch,HT,Z, W) = 1 (v Sp—asw (6Znn — 0Z%— - ) + ca—a (Cy 622 — 285w sy — Gy sw (6Zy-p- +40Ze + 62w + 6222 + 6Zn)))

157 B 4C?v’v Sw
. 2
O(hO’G+7Z, Wi) = 402’%14/ (Sﬁ,a (C?/V 5Z’yZ —20sw 5%/[/) — C%/V Sw (Cﬁfa (5ZhH —|—5ZG—H—) + Sg—a (45Z8 +0Zw + 06277 + 62 +5ZG*G*)))
158 w
0 770 ie? 2 2
C(H 7I‘I 7Z,Z) =54 3 (2(58WsW—CW (25SW — SwW (25Ze+6ZZZ+5ZHH)))
159 2cy sy
2
C(H, H, W™, W) = == (405w — sw (67w +40Z +0Zw +20Zu1))
160 w
C’(HO H™ 4y, W) = ie* (5Z s s%, +c (255 s + s (c (0Zpy + 027, )—s (52 +46Z.+ 62+ 072y + 07 ))))
i , s Vs = 4CWS%V Z~r SB—a Sw %% W Sg—a W \(CB8—a hH G-H- B—a %% e ~y HH H-H-
CH’,G™,v,Wt) = ic” (cw Sg—asw (6Znmy —0Z ) = oo (6Zzy sty +cw (28sw — sw (02w +46Ze + 62y + 6 Zpy + 62, 1))
i , 5 = Lo S%V W Sp—a SW hH H-G- B—a Zy Sw w w w w e vy HH G-G—
. 2 B
O(H07H7,Z7W+) = _LLCE%W (85706 (CLI),/V(SZ'yZ — 208w 812/1/) +C%/V SW (65704 (5ZhH+5ZG7H7) — SB—a (5ZW+45Z8+5ZZZ +0Zun +5ZH—H—)))
163 w
-2
1CZ4(HO7G7,Z7 W+) = —402%14/ (C%V S8—a SW (6ZhH —(5ZH—G—) —CB—a (C%/V 5Z'yZ —20sw SIQ/V _C%V Sw (5ZW +46Z.+ 0277 +0Zyn -‘r(SZG—G—)))
w
C(H HT W‘):L (622 3p—a sty +cw (205w sp—a + sw (cs—a (0Znmg + 02— y-) — sp—a (62 +40Zc + 062y +6Zw +6Zun))))
s » » Vs 4CW5%/V Z~ SB—a Sw w W Sg—a W \(CB8—a hH G-H- B—a H-H- e ~y w HH
. 2
ie
§£H07G+7ry, Wi) = W (CW SB—a SW (5ZhH — 5ZG*H*) — CB—a (5ZZ'y SIQ/V +cw (25SW — Sw (4526 +5Z’Y’Y +0Zw +6Zuy +5ZG*G*))))
w
. 2 _
57(H07H+7Z, W)= —461?;8W (sp—a (Cly 6Zy2 — 285w siy) + ey sw (cp—a (0Znm + 02— y-) — 5p—a (0Zg-p- +46Ze + 62w + 0Zz2 + 6Zun)))
C(H" G*ZW*)f—L (¢ $8—a sw (6Znm — 62, ) = Cp—a (Cly 6242 — 285w siy — Gy sw (46Ze + 62w + 6222 + 6 Zun + 62, )
il » 4, = 40%/ sy W B—a SW hH G-H- B—a (CW 04~z W Sw w SW e w zZz HH G-G-
;2
C(A°, A%, 2,7) = ——— (208w 53 — c& (205w — sw (20Zc + 0227 + 6Za4)))
169 2cy sy



. 2
C(A°, A W W) = ——<
170 4 sy

(40sw — sw (62w +40Ze + 6Zw +206Z44))

62

C(A° H™ v, W) = Tom T (6Zzy sty +cw (20sw — sw (0Zw +40Zc + 6Zyy + 0Zan+6Zy-py-)))
171 w

2

CA° H,Z,WT) = (¢l 62,2 —268sw sy — Gy sw (602w +40Ze + 6257 + 6Zaa+0Zy-u-))

172 _40%4/ Sw
2 —
C(AO,H+,’Y7W_) = —4672 (6ZZ’y S%/V +cw (2 Osw — Sw (5ZH*H* +40Z, + 5Z’Y’Y + 62w + 5ZAA)))
173 Cw Sy
2
C(AO,HJF,Z,W*) = 4367 (C%V 5Z'yZ —20sw S%V — 012/V Sw (5ZH*H* +46Z. + 672w + 0277 + 5ZAA))
174 Cyy Sw
62 _
C(G07G_7’}/, W+) = 472 (6ZZ7 S%/V +cw (2 6SW — Sw ((SZW + 46Z€ + 6Z’Y’Y + (SZGG + (SZG—G—)))
175 Cw Sy
2 —
167*6(6‘07 G, Z,Wt) = - 036 — (3 6Zy2 —268sw sty — Gy sw (62w +40Ze +6Z77 + 6Zce +6Z6-c-))
w
2
C(G°, Gt y,W™) = —4672 (6Zz sty + cw (20sw — sw (46Ze + 624y + 62w + 6Zce + 6 ZG-G-)))
177 Cw Sy
2
C(G°, G, Z,W™) = T (3 62,2 —268sw sy — Gy sw (46Ze + 62w + 0222 + 6Zce + 6 Zg-G-))
178 w oW
S ie? 9 9 _
167*9(H JHY y,y) = p—— (6Zzy (ciy — siy) +ew sw (0Zy-p- +46Ze +26Zyy +6Zy-1-))

C(H™,H",v,Z)= ie? { 40sw sty — 62z~ (3 +cw sty) +2¢hy (20sw —sw (6Zy-p- +40Ze + 0620y + 0222 +06Zy-p-)) + }

180 40%/115%/[/ S%/V (20%4/ (455W+3W (5ZH*H* +46Ze+6Z'y’y+5ZZZ+6ZH*H*)) —20%‘/ (25Z’yZ _5ZZ'y))
C(H_ o+ z Z) B ie? (1 902 ) 4581/1/8%1/%-0%4/ (45SW—SW (5ZH*H* +45Ze+25ZZZ+5ZH7H7)) —
9 )y &y — 1 4 3 - w _
151 4y siy st (465 02,7 — Gy (80sw +sw (0Zy-y- +40Ze +20Z27+0Z5-p-)))
2 2
CH~, H* W=, W+) = —4153 (465w — sw (02w + 02— +406Ze + 6Zw + 0 Z-p-))
182 w
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[SSVV] 2 Sleptons — 2 Gauge Bosons

ie?§;
Cliy, 5. 2, 7) = (45 sw sy — &y (455W — sw (52 Pyozil 2 (262, +6ZZZ))))
352 deyy siy
Sé,2 S&,j & &
C(ésl ~s2,F 5, 'y) ie? 5]'1,1'2 cw Sw (58111 521,152 + 0s1,2 522,1522 + 0s2,1 5Z1,]s11 + 0s2,2 5Z2,]s11 + 201,52 (20Ze + 5Zw)) -
il 62 Ejlx 716 Ejl* 71&j
353 ew Sw 6ZZ’Y (2 812/V Usl?é Usi,]; - Uslﬁ UsZﬁ (1 - 2812/V))
40%4/ 551)32 5Z’yZ S%/V —
ez, s (5Z 2y ’]1 +6Z ’]2 ’]1) +
TR B 2 +
25 94 Usi)]2 (S%/V (20sw — cw 6ZZ7) + CW (20sw +sw (40Z. + 6Z’Y’Y + 5ZZZ)))
5] ~s2, 1e” 051,52 w &l Ejl 1 ,6,lx Ejl 4 ,8,j1x -
c(&l, ey 9,2) = ﬁ 2 Ugh (1—2¢fy) <5Z1 LU +0Z5% Uy % ) +
354 wew w 2 e]l 628]1 Ua]l* +6Za]1 Ua]l*
sty U, 2,2 1,51 2,51
2jls 2, sw (1—2¢3)) ((SZEi 1522 Ue iy 5Ze 2 Ue Jl)
1,1 &
: UG (ow (1= 26k)" 02z, +bsw (4% —8sty) =26k (9w (6—4ck) +sw (1-26h) (462 + 024, +0222)))
e 17 ,1 ej2 78l
453 Uil cy sw <5Z1 LU +6Z,5U ]) -
Sw s1,2 éjl +
. 205y (63 62,2 — 288w 83 — &y (205w + sw (20Ze +8222))) N
w é,jl é,jl i1 71 E,jlx
CE, et 7, 7) = ie® G 2 (1_20%) Ush (5Z1 a0 ] +02,0, U. ] ) +
156 A4 3 é é, €,j1% €, €,j1x
35 ) deyy siy 1y U (6275078 +522 Busd)
€j2 ;r€,j1 €j2 ;r€,j1
e (1—202) cly sw (1_20W) (521Js2U ] +6Z2J32U J>+
s1,1 w
2US)) (4dsw sty — 2% (Jsw + ¢y 0Z,2) + Sy (Ssw (6 —4c%y) +sw (1 —26) (20Z. +0Z22)))
. 2
ie 0y, €, 1 é é €, €,
gfﬁl,éff’T,v7W—) = ﬁ (UG (0225t + ew (205w — sw (40Zc + 02, + 2w + 0201 ) ) ) = ew sw (025051 +92505))
w
ie? o

C(&3, v, 7, WH) =

365 2v2ew S%V

(UG (622, s +ew (205w —sw (62w + 021 +46Z.+02,,) ) —ew sw (6275071 + 0255 U51"))




s 2
ie” di; i
Cli, e, 2, W) = =22 (s (025Ut + 0255050 ) = UG (el 62,2 — 265w 5hy — by sw (4020 + 02w + 0222+ 62,1 ))

368 22}, sw

. 2
i1 ; é é,jl* €, é,jl* €,jlx* v
C@2. i, ZWH) = =2 (cW (521 PUt v ezSRush ) -ush (ci;,, 027 — 205w s — &y sw <6ZW+6Z 14462, +5ZZZ)))

369 2V2c}y sw

S ol W wt ie? g jo j2 7l
C i, 7 W W) = =2 (455W—5W (5ZW+5Z P4 462, + 67w + 627 ))
370 w

€,jl €,j1 rr€,jlx ,1 €,jlx
ie2qp | swUGh (627hUrl +azgh ugl) -

c@El eyt wm,wh) =
a4 dsiy | Ugl” (Usz’ﬁ (465w — sw (02w + 4620 + 6Zw)) — sw (52 Puit v szihu. ”1))

[SSVV] 2 Squarks — 2 Gauge Bosons

Sa2 a2 ajl ajl
o, @t 4, 4) 2ie?qp | 2ewsw <5s1,1 021 +00202y5 + 021027 + 02202y} + 012 (40Zc +2 5Zw)> -
Uit U 7Y = Al il Al il
35 ew sw 022~ (4 sty Ugs Ugls = Uy " Uy (34 S%V))

16 C%V 551152 5Z—yZ 512/V —
ctysw (027501 + oz usl) +

45w UL, X
. "y Uy (53 (208w — ew 0Z24) + ¢y (285w + sw (40Zc + 02y +0Z27)))
_s2, 1e” 05152 w @l Tl il ,j1% Al i ,j1%
O(U]Slla ]Sz Ta%Z):ﬁ 2 Us2J1 (1-4cfy) (521;1(] 1 +522;1U 1 )+
357 w oW w ajl ojl 7 rdiyjlx il i ,1*
453y, 52]2 (521 LU +02,0 Uy )
it dcjy sw (1—4ciy) <5Z1 sli 7]1 + 5Z2 7]2 )]1) -
sl,1

+

US{;’E (CW (1 — 40%1,) 0Z 7 — 8dsw sW (1 — 40%,[,) — 40%[, (55W (14 — 80%1,) + sw (1 — 40%1,) (40Zc + 062y + 6ZZZ)))
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O, iyt 2,7) =

C(dludSZZ)Ta’%’Y) =

]
359

Cldy dy", v, Z) =

360

c(dy,d3t, 2, 2) =

361

140

s 2
1e 511712
3

36 cW Sy

. 2
1e 5]'1,]'2

QCWSW

s 2

1€ 5]'1,]'2
3 2

36 cyy sy

s 2
1e 5]'1,]'2

1 .3
36 ¢y s

3 ,j1x
16 sy UsL2

Sw

UL (1-4cjy)

il

(1 —4c ) 52]1
,11 iy

165t Ug) (62110

e sw <5Z1 ’Sli ’]1 + 5Z2 52y %l) -
2UL) (3 07472 — 285w s}y — Gy (205w + sw (20Ze +0Z72))) .
(521 s]} Uia T 07y, s]} U, ’]1*)
7]1>k +5Z2 7]1 ,%1*)
W,j2 7 7,jl U2 ULl
& sw (1—4cw) (szrB vt +ozs B uslt) +
2 Us{;]ll (86sw sy — sty (60sw +4ch,62,2) + By (dsw (14—8cky) +sw (1—4cy) (20Z.+0Z22)))

+

>d.j2 =d,j2 dj d.j

cw sw (00,1 0205 + 00,2 025%5 + 001 021% + 0020250 + 20,0 (2070 +02,,)) —
djlx 1.d,jl djlx 7.d,jl

5ZZ’Y (2 S%/V Usl,JQ USZ,]Q - Usl,Jl USZ,]I (3 -2 S%/V))

3 2
4 Cyw (551)32 6Z’yZ Sw —

d,jl
2 SW U J *
2sw UJ,j1
2 SZ 1
‘w
2 SW
J,jl*
Usl,l
3 prdojlx
4 Sw Usl,2
SW
, ) (+2c
Cw
4 sW

UL (14263

22, sw (1+2¢2) (521’5

& sw (5Zf RUtl 4 oziR Ud’l) +
USE (3, (205w — cw 6Z24) + ¢y (288w + sw (40Ze + 62y +0222)))
(1+2¢%) (5zf LUttt ezl uglt) -
d i1 d,jl 7d,jlx djl 5,d,jlx
Iy (o2l Ut + ez U )

s2,2
d,jl ,2 d,jl
] —|—5Z2;2 ])—|—

S (ew (1+264) 627, + 405w sty (1+264) =26 (9sw (10— 4}) —sw (1+26) (407, + 067, +0272)) )

G sw (025U + 6235 Ufl) -

2Uj;; ( 827 — 208w 5% — & (205w + sw (20Z. + 6222)))
) 0B (57Ul oZB i) +

i sz Ui oz i)

s (1+26) (021 501] +oziBuf]l) -

208}

+

(405w sy — 253 (355W+cw 6Zyz) + Gy (dsw (10 —4cy) —sw (1+2¢}y) (20Z.+0Z22)))




o, &5ty wo) = ie”
262 ]17 s 6\/§CW S%V
C(dsz ~s1,} W+) o ie?
263 2 ]1 » Vs GﬁCWS%V
o, &, z,wo) = o e
366 i G 6v2ch, sw
C(d2, @M, Zz, W) = e
7 2 it 62y sw
2
_ ie” g
C( 1’~52T W 7W+): jL,j
372 it 45?4/
2
2, _ 1e 5'112
C(djlﬂd]sz TuW 7W+) = 4 :31 J
373 Sw

1 Cw Sw (521 5 )]2 +02, 5 )]2) - +
CKM;; o sﬁ’f (6Z2+ 8% +cw (20sw — sw (46Zc + 62y + 62w))) +
cw Sw Us2,1 <5Z1 s]} 7]1* + 5Z2 s]} U, ’]1*)
2 ey SCKM; jp sw Uy Usz’ff
e [ ewsw (525 vl +oz3 R uglt) - N
CKMjip ¢ | US (622, 53, + ew (205w — sw (02w +40Z. +07,,))) +
cw sw UL (5Zf Ryl 4 sz3R ud )

,j1 j2:%
2 ey 6CKMj1 jo sw Usl 1 Uszll

R (6205 UL + 0235 U5F) - N
* s1,1
CKM;| U2 (3 627 — 205w 3y — By sw (402, + 62w +6217)) -
2y s USR (52;‘;} vrlt +6zyhvgl”)
U, 1* d, 2
2ciy 0CKMy, jp sw Usl,]l UsZ,Jl
T ck sw (5Z U ’]1 +6Z5 U ’]1) -
Usdz,Ji* w 1,51 2,51 72,1 +

CKMj1 o C | UL (B 02,z — 205w sty — Sy sw (02w +40Ze +6227)) +

a,j1 72 d,j2 72 d,j2
&y sw UL (521;2 ez ult)

d. j2%

2 ¢%, 0CKM o sw Uy UG

sw USH (521 Sutlt vezghugi) -
Ui ( S (osw —sw (62w +40Z.+02w)) —sw (621U + 0255 03]

sw UL (5Zf n oyt 5700 Ud’l*)

d]l* d]l

Usa ( on (40sw —sw (6Zw +46Zc +62Zw)) — sw <5zf;§Udll+5Z;lgUdll)>
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[SSVV] 2 Squarks — 2 Gluons

ig2 610 — 002 =02 @l @
Ol iyt 9.9) = =37 (T THar + (2T 1) (6610285 + 00,2025 + 621 02101 + 0220250 + 200,02 (0749 +267,,))
435
- ig2 610 —d.i2 =di2 djt djt
O(dﬂ s dszzﬁTa 9, g) 2] ] ((Tnggz)OZ,ol + (ngTgl)OZ,ol) (5s1,1 5Z11;2 + 551,2 5227;2 + 552,1 5217;1 + 552,2 5227;1 +2 551,s2 (5Zgg +2 5ng))
436

[SSVV] 2 Squarks — Gauge Boson — Gluon

. —0,j2 —U,j2 w,jl a,jl

Cat a2, g,y — 00O T8 [ dewsw (6010205 + 0020250 + 001 0210 + 0020258 + 012 (207 + 020, + 0249 +207,)) —
i Y Qjlk 7ol

437 6 cw sw §Z 7~ (4 5152 S5y — 3 Uslfl Usz,]1)

. =d,j2 =d.j2 d,jl d,jl

O, @ ) iegs Toz ol | 2ewsw (551,1 5Z1,;2 + 01,2 5Z2,;2 + 02,1 521,;1 + 0s2,2 522,;1 + 051,52 (202 + 02y + 0244 + 2 5293)) -
i1 %2 9Y) = djlx ;.d,jl

5 6 cw sw 672, (2002 5% — 83U US))

551)32 S%/V (4 C%/V 6Z’yZ — 8dsw 812/1/ - 40%,‘/ (2 Osw + sw (2 07, + (5Zgg + 0277 + 2(5295))) -

~1,j2 1,2
. B 1% (0010215 +0020255) +
legsdpThom | “w

~s]l ~s2, s u,j1 ik -a,jl u,jl w,jlx 1 ru,jl
O, 3 t9,2) = Ty sw (9210 (480053 = 3ULUSY) + 0230 (402053 — 3051 USY))

+

u,jl
s 6 dsw SW U52]1
T G (VS 60w —Bsw 207+ 024+ 0222 +262,,)) — 3sw (621501 + 25 R UL )

Ss1.52 Sty (2 Coy 020z —4d0sw sty — 2y (28sw + sw (20Ze + 0249+ 0272 + 262, )))
' B , | 25t (607 sz+5812522’;§)
iegsonpTym | w

, , djlx 7.d,jl d il djl% ;+d.jl
e sw (521751 (2(55218W —3ui Usz}l) +0230 (2002 5% — 30317 UG)))
w Sw

72,1 +
O(d]lad agaZ):_

_ 9 prdjl
djlx 6 dsw sy Ule -

G (US (605w —3sw (2070 + 67,y +6727 +207,.) = 3sw (827501 + 6275 0511




* ,1 ;1*
1 sw Ug 7]2 (521%]}[]1)]1 +5Z2311 ] )_ 2 - d2 j2 7 rdj2 +
ieg, T8 | CKM, . —sw (325 Uif + oz 5UsF))
C B2t gy = 20 T | M ( U (s o 07+ 674, 4670 +207,) ~ow (735 wel
441 R V25 Ajls 7 rd,j2
26CKM jp sw Uy Uy
dj2x 72 712* _
1 sw Ug 7]1 (5Z1’£ ) +5Z2;2 ) i1 il 11 ,jl -
. STg CKM'l,'z . ( A ,j 7] +5Z ’ , ))
C(d2, )t g, wt) = 1€9s To1.00 ™ Usz’]f (U I (25sw—sw (5Zw+25Z +0Z4g+26Zy,)) - 02, U 2,51 72,1
442 2> ]1 \/QS%/V a,j1 d12*
26CKMj jo sw Us1 1 Uy

[SV] Higgs - Gauge Boson

[ —6Zuc My
C(A° 2) =
401 0
- (5]]\4\42 + 0277+ 5ZGg>

C(G°, Z) = 2
402 0

677 My
C(G% ) = 2
403 0

[ i6Zc- - Mw
CH-, W) =
404 i 0

[ 67y Mw
CHY W)=
405 I 0
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[ iM M3
W <5—W+5Zw+5ZGG>

oG why=| 2 \ My
406 0
[ iM M3,
_w (5 - +6ZW+6ZGG>
cGtH,wo) = 2\ My

407

0

[SVV] Higgs —2 Gauge Bosons

C(G 7 W) = —5—— (822, Miy sw —cw (0Mfy + My (02w +20Z. + 020, +0Z6-c-)))
5 w w
CGT 7, W) == (62 M2, sw — cw (OMEy + MEy (2020 + 02y + 62w + 6 Zg-c-)))
6 20W MW
gJ(G: Z,WT) = 203;76Mw (M, (e 6Zy7 — 205w syy) — ey (OM7y sw + My, (265w + sw (02w +26Ze + 0222 +6Zg-c-))))
SC(G+7 ZW") = 203;76Mw (Miy (6l 6Zyz — 288w siy) — ¢y (IMiy sw + Miy (20sw + sw (202 + 02w + 6222 + 6Z¢-c-))))
0 ie 48sw ME; sp_o Sty —
C(h',2,2) = 5a— 2
81 2 ¢y Mw sy, c%,V (2 Osw MI%V SB—a — SW <5M3V SB—a —|—M3V <05,a (2 c% otg + 5ZhH> +58—a (0Zpn +2 (02, —|—5ZZZ))))>
i &, M2, sg_q s 2¢26tg — 62 —
O(HO,Z,Z):—% w W eB W( BB hH)
82 2CVV My Sw CB—a (458W MI%V S%/V - 012/V (2 osw MI%V — Sw (5M3V + MI%V (5ZHH + 2 (5Ze + 5222)))))
g(ho’ w-, W+) = _QJ\ZTes%V (2 dsw MI%V S—a — SW (5M1%V Sg—a t MEV (Cﬁfa (2 C% 515(3 + 5ZhH) + Sg—a (5ZW +26Z, + 62w + 5Zhh))))
g(HO7W_,W+) = —2]\41# (MI%V SB—a SW (20% (St,@ - 5ZhH) + Cg—a (25SW MI%V — Sw (6M1%V + M{%V ((SZW +20Z.+ 62w +6ZHH))))
w



- ieéZZW MW SB—a

C(h°, Z,
386( v QC%V Sw
iecg_o 0z, M
O(H(),Z,’}/):lecﬁ - Z~ w
387 2cyy sw
ie M
CH 7, W) =5 5 W (25855 + 62— p- — 28¢5 55)
388
ie M
CH* 7, W) = 52 (24655 + 625 - — 26ch 55)
389
_ + ieMW SW
CH™,ZW*t)= ———"L (2¢30s5 +0Zc-p- — 20¢s55)
390 2ew
ie M
CH*, Z W) =~ W (9 o 555+ 622, - — 28¢5 55)
391 2ew

[UU] 2 Ghosts

. (67

. ( > 5Uw>
Clty, uy) =
412 0

i <5Z22Z —5UZZ>
C(UZ7EZ) = .
3 2 (M 4 M (20022 — 670))
B ; (5Z2'yz _5U'yZ> i

C(UZ7/LT’Y) =
414 0
Cluy,uz) =
415 16Uz, M2 &4
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i (—5Z2W - 5UW>
C(U_’E_) = .
416 8 (50 + My (26U - 670))
i <—522W - 5UW>
Cug,uy) =
417( * +) lgW 9 9
- (MZ, + M2, (26Uw — 67Zc))

[UUV] 2 Ghosts — Gauge Boson

I ie [(ew 62
_ ) (¥+26UW+25ZE+6ZW—5ZW>
Cu—,u_,vy) = w
19 i 0
_ 5 <%+25Uw+2526+5Zw—5ZW>
O(U+7U+7’y) = Sw
20 i 0
r ie
- g (205w —cw sw 02,z sw —ew (02w — 3222 =2 (8w +62.)))
Clu—,u_,2) = w Sy
21 _ .
i ie
- C 2cp 82 (28sw —ew sw (0Zyz sw —ew (02w — 0Zzz — 2 (0Uw + 0Z.))))
O(U+7U+7Z) = W Sw
2 .

cw 5UZ'y

1
C(E_,U,Y7W_) = ( Sw
23

+ 60Uy + 6Ze>

0

146



—ie (M + 06U, + 6Ze>
C(U+7U7, W+) = Sw
24
I 0
. P
e <M — 20U — 2070 + 07, — 5ZW>
0(1777U+,W_) = Sw
25
I 0
e <5UW L (M 207, + 024 — 5ZW>>
O(UV7U,7W+) = 2 SW
26 I 0
r ie
— 5 ((5SW — Cw SW (5U’yZ sw+cw (0Uzz +02.)))
C(’LT_,’LLZ,Wi): w Sy
27 I 0
r ie
—— (Osw — cw sw (5U’yZ sw+cw (0Uzz + (526)))
C(’LT+7’U,Z7W+): CWSW
28
I 0
21762 (205w + cw sw (622 sw —ew (02w — 0222 +2 (6Uw + 6Z.))))
O(UZ7U+7W7): CWSW
29
I 0
_21762 (205w + cw sw (622 sw — ew (02w — 0227 +2 (Uw + 6Z0))))
Clig,u_,W+) = cw siy
30 0
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[VV] 2 Gauge Bosons

i0Zw
CW*HW™) = | i (M3 +Zw M)
408

—i6Zw

102727
C(Z,Z)= | i (0M} +6Zz7 M)
409
~i0Z22
102,
Cly,7) = 0
410
—i0Z,,
i
5 (0247 +027,)

: 2
Clrz)=| 12nl
411 2

i
5 (02,2 +022,)

[VV] 2 Gluons

1 0g1,92 0 Zgq
Clg,9) = 0
474
—i 041020244
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[VVV] 3 Gauge Bosons

i VA
Cl,WH W)= -5 <M + 02y +2 (6Ze + 5ZW)>
9 2 SW
C(ZWH W) = — (205w — ew sw (6Zyz sw + cw (0222 +2 (6Z. + 6Zw))))
10 20W SW

[VVV] 3 Gluons

C(9,9,9) = 5
424

gs fgl,g27g3

(30Z49+262,,)

[VVVV] 4 Gauge Bosons

Cly, v, W ,WH) =
39

Clv,Z,W— ,WT) =
40

2ie?
Sw

ie?

S_ (CW 5ZZ'y + sw (2 02 + 5277 + 5ZW))
w

(CW 5ZZ'y + sw (2 02 + 5277 + 5ZW))

2
;iw (cw 022+ + sw (20Ze + 6Z, + 6Zw))

2

o 52 (25SW —Ccw (C%/V 5ZZ'V+5Z'yZ SIQ/V—‘rCW Sw (45Z8+5Z'y7+25ZW+5ZZZ)))
w

2

ie

—20;/% (25SW —Ccw (C%/V 5ZZW+5Z'yZ S%/V-i-CW SW (45Ze+5ZW+25Zw+5Zzz)))
w

.2
l1e
_m (268W —Ccw (C%/V 6ZZ7+6Z'yZ S%/V"-CW Sw (4éze+5Z77+2ézw+5Zzz)))
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c(Z,Z2,W=,Wt) =
41

O(W73W77W+7w+) = 3

42

2ie?

Sty

ie?

5 (2(58W — Cw SW (5Z’yZ sw +cw (25Ze+(5ZW +(5ZZ2)))
w
2

—? (25SW — Cw Sw (5Z'yZ Sw + cw (25Ze—|—5ZW +5ZZZ)))
w

(20sw — cw sw (6Z'yZ sw +cw (2 0Z.+ 62w + 5ZZZ)))

2.2
4136 ((5SW — Sw ((5Ze =+ (5ZW))
Sw
2ie?

S ((SSW — Sw ((5Ze + (5ZW))
w
2ie?
S%V (5SW — Sw ((5Ze + (5ZW))

[VVVV] 4 Gluons

—2ig§ (5Zgg 4 5295) (fgl,gB,xf:c,gZ,gél _ fgl,g4,xfx,g3,g2)

C(g9,9,9,9) =
423

—2ig§ (5Zgg 4 5295) (fgl,gz,xf:c,g?;,gél 4 fgl,g4,xfx,g3,g2)

212 (6749 +62,,) (5155 pradsh 4. pilsda pasp)




