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C(H*, 2, 1 ~sl T) \/EieCKMijz Mg, Uy (muﬂ usl 2 T Uy, (C/é’ B+ A]2 2 S/é’)) +
Y T R va— di2s il 11 [ My s}
228 My Sap sw Uy <c/3 my, Uy, (A].”L].1 cp+ 1 5/3) — Uy, ( W22 mﬁjl — mﬁjz sé))
m,. UM mg, U L2 LU (A o+ us +
C(H- @ & T) \/§1eCKM]1 2 i HYs1,2 22 T B U1 \ Aj1j1 €8 T HSp
M) = 1,j1% djp2 % djp [ M s3 2 .2 2 2
229 Mw $26 5w Uy, <md1~z sp Ug,, (C/é’ Ho+ Ajz,jz S/é’) —Ugy | =2 —cpmy, — M, 5p
. i,j1 ,]2*
C(G*,d2, i ~sl T) _ \/EleCKMjl,jZ Mg, g Ugy Ugy, <A]2 2€B — “5/3) +
232 27t My s2p sw e UM% (my, UMY (cqut — AY s s U (m2 —m2 — cop M2
B Us2,1 up U (Cp 1" i1,i1 58 BHs1,1 \Ma, up — C28 VIw
@jlx 4 4,2
c(G,a 51 72 T) _ \/§1eCKM]1 2 cp My, Ugp o Llsz’1~ (cﬁ [T A].”l*,‘j1 Sﬁ) + )
2 it Mw s2p sw sg UMY (g, UY% (AL cp — wsg) +cg U (m2 —m2. — cop M2
B Ys1,1 dp Ys22 A28 — H S8 B Hs2,1 \ M, up — 2B Viw
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[SSSS] 2 Higgs — 2 Sleptons

Alfﬂ i Cox 5]'1,]'2

C(h°, K, %p, ¥ Tl)

280 C%\/S%\/
Alfa 7riéb ; 5 5
0 0 82 551, j1,2 4l 18l 2 2 2 aq2 2 j1 j1 2 2 2 af2 2
chgh Jh ”152, ]S1 T) =~ aap g (2 Uﬁf,z uzzl,z* (SAchm,Sjl + Coa €3 MWSW> +ufl uzzjl* (25A2cw Mgy — €20 Cg Miy (1 —2cw>>)
B w Viw Sw

Alfa 7'(iC2 5'1/'2
C(H® H®, %, % Tl) i
284 Cw Sw

C(HO, O, 2, o5ty — _ Al i g (

2 U:lﬂz Ulelz* (CAZ 2y mgjl — Co c%; hves 5%\/) + Ue]1 u:2]11* <2 CA2c%, mgjl + Con C% M3, (1 -2 C%\,) )>

27
285 2 C Gy My sty
Alfarmicyg d;
0 A0 - B 91,2
C(A% A%, %, ¥ T) s
288 Cw Sw
o Alfa7r1c2 Si1j2

289 Cw Sw

Alfﬂ mid i1,j2 528
2 2

C(A% GO, ¥, ¥ Tl)

290 Cw Sw

§9ng Ale Tzz, Tll T) = % (2 U:flz Uzzﬂz* ( Ciy me1 sﬁ + C2p cﬂ Mz, SW) + Ufijlll Uszﬂl* (2 2y mgjl s% — B cf; M3, (1 — 2c%v))>
C(G°,CO,88,51) =~ O (2 Uy (o, — an M) + U U (268, + an My (1-263))

C(A°, 672,51 = Aﬁﬁ;;ﬂ;z:& (UL Uy (m?, — 23 Miy sy ) + U UTY (hom2, + M (1-264))

3c0(()ho, H, %, %)) = Alf ”;Wi 5‘52;,12 S2a



Alfﬂ i 5]'1’]'2 Son

0 0 ~52 ~SlT
C(h", HY, 12'11)_ 2 2 aq2 2
301 g Cwy Miy sy

. é,jl
C(ho H- 17.1 ~52 T) o \/§A1fa 7T1 5]'1,]'2 Uszlll
7 7 ] 7 ]2 -

202 2
316 - cg My s (C“Jrﬁ € Miy 15, Sa Sﬁ)
W Sw

- V2 Alfa 71 8y 1 U
C(h°,G ,f/jl,fzﬂ)z Llahe 23 (C mél —cﬁMWsoﬁ_ﬂ)

T2 2
317 cg Miy siy

2 Alfa 77 &y p U
0 gt g2 5 \/_ jLi2 Yso1 2 112 2
)

V2 Alfaris pUyy )
<cﬁ Mo, Sa cﬁ MW saﬂg)

C(h°,G*, &2, %)) =
319 G2 cg My siy

5il
C(A H- \71 ~52 T) o \/EAlfa 7'[5]'1,]'2 LISZJJ
J47 %52 -

2 12 2 2
320 c Miy sy (Czﬁ € Miw + g, 55)

\/§A1fa 7T 6 i1,j2 Ué’jl
CGOG _‘7,~SZT: J2 21 M2 — crn M2
325 i1,8") M2, 52, ( en — €28 W)
Alfa7n51 i2 S U
o 82, J2°2p 21
C(A% G ’Vil’ejSZT):_ o ( Eu_ZCﬁMZ)
322 \/_cﬁMWsW

Alfa 77 81 10 50 U
C(G%, H™, w,e5h) = ~ PR (2, — 2.6 M)
323 \/icﬁMWsW j

\/E Alfa 7T 5]'1,]'2 Uféj/ll*
7 ]2/

C(AO H+ ~s52 ~T
324 ) C% M%\,S%\,

(CZ/} C% M3, + mgjl S%)

&j1x*
C(GY,G*,e2,v) = ﬁAlfa”‘Sﬂﬂ Uy,

7 7 ]2/ ]1 M2 52
325 W° W

(m?jl — Czﬁ MIZN)

é,j1 &,j1x 2 2 2 2 2 i1 é,j1 2
(Uslllz U52],2 (CW mejl -2 Cﬂ MW Sw> + ue] uzzlll* (CW mgjl + C% M%\/ (1 -2 C%\/) )>

19
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C(A%GT,e
326

2~
TZ' JTl)

0 gt 52 i
ggG,H 8, V) =

C(H H™ lerhlszzT

332

C(H®, G, w1, e31) =

333

C(H°, H",¢
334

&3, vh) =

C(HO/ G+/
335

722’ NJTl)

C(H™, H*, %, 7)) =
336

C(G~,G*, %, ¥y) =
337

C(H™,G*, %1, ) =
338

C(G™, HT, w1, %h) = —

339

1 2
C(H H+/ Tl’ ~]52 d
340

il
Alfa 7 & 828 U§2],1 (

2 2 Af2
m2, —2.c5 M)
V2% M, sty o e

Alfamsy sy U
f j1,j2 523 521 (mgjl —2C%3 MIZ/V)

V2% M3, st
. el
= V2 Alfa 7T15j1,jz usz,1 (cz M2 s —c.m? s >
GMy sy LT

V2Alfamis pUug)
2 2 2
cp My sy

(sz ] mgjl — Catp C/% M‘Z/v>

. jLs

\/EAlfaﬂl 1]2U§21 <c2M2 Sart g
5 5 B WPa+p —
CﬁMW w

2
C[X mEjl Sﬁ)

ﬁ Alfa 7w 81 12 U§2]11*
2 M2 g2

(sz Cp mz'jl ~ Catp C% MIZN)
_Alfamidp (26}

W
2.2 M2 g2 4t
¢ C Miy siy

sh—copch My (1-26y))
C

ARTR (2

2 2 2
C2 M2 52 CW mejl + CZﬁ MW (1 - 2 Cw>>
W W EW
. 2
Alfa Tl 5]'1,]'2 S28 5 Me, - i
52 CZ MZ CZ
W s Mw  Cw
. 2
Alfari 5]'1,]'2 S28 5 Me, - i
s2 2 Mz,
W s Mw  Cw
. i1 5 181
Alfa 7T1 5]'1,]'2 Zilx 5 241 2 Uellz u 50 5 2 9 2 s 9
)= 2 52 €2 us1],1 usZJ,l — 2 M2 = (Cw Mg, Sg + C2p € Miy 5w>
W Sy cpg My



Alfa 71
C S 3+ ~s1 82, 1,2
( ]11/ ]SZ T) ] -

2 e,jlx 5 18,1 &,jlx 5 76,1 2 2 2 2
2 M2, 52 (C2/5 Miy Ugyy Ug +2Ug o, Ug, (e g, — cap Miy siy
341 W w

. j1* 4 58,41
Alfamisgn e e SpUSU
2, , il il BYs12 Y22
C(H,G", &, & )= = [ spuf uf + —2 22 (c%vmgjl—Zc%M%vs%v>

2 2 s2,1 2
342 Cw Sw /3Mw
i Alfamisp e spUIS U
+ ~51 ~52 i1, &,jlx 4 1€ s1,2 “'s2,2 2
C(G™ H" &1, 8p") = — 55— | sy Ugn +— 55— (b, — 265 M3y i)
343 Cw Sw g Mw

[SSsSS] 2 Higgs — 2 Squarks

Alfami 5]1 ]2

c(h°, 10, a2, a2y = (2 uh uly (3 CA2}, m2 | — 2o M} 5} sw) Ui Uy (6 CA2cy m? + coq My 53 (1 - 4cw))>

282 M2 it 3CWM2 Sty
0,10, 82, dy = — AR ydit i (3605 2 Sl (6sA2cd m? 2 M2 (14262
PN GR) =—E (cuh (s5h2 o + ) UL (6502 + oy (126)
C(HO HO 752 gsut Alfa iy wiL il (5 Wil (g
COHC, HO, i, 151) = —5 om0 <2usmu (3 A2 c3, m> +2C2[xMWS/35W)+U511U <6 A2ch m2, — o0 My 3 (1—4cw)>>
W W
CHO, 1O, g2, EAy — — AT o) ydindive (3000 2 M u®t uhv (6CA2 2 m? 2 M2 (14262
zgg 52 )=— 3C%C%VM%VS%N( s1,2 Y22 ( Cwmd C206C/3 WSW)+ s1,1 Ys2,1 ( Cw Mg, — C2a Cg w( + Cw)))
Alfa 771 & o g
0 A0 ~2 ~1 j1,j2 1,1 5 4ii,j1% i,j1 5 4i1,j1%
2C9£A AV T, ]S1 N = W (2U51],2LI52],2 (3c/3cwm ZCZﬂMWSﬁSW>—|—u 1 UG (6c/3cwmu1+czﬁMWs[3 (1—4cw>))
Alfa 711 &1 ; 131 i .
0 0 ~2 ~sl, 11,2 il ;jlx 1 ilx 2 2 2 2
C(6, G i) = S (2USRUZS (36, + 20 Miy k) + UG UL (66kmd, —eas My (143 )))
2Alfamicg & ; T i
- _sl, B Y1,2 il ilx 1 ilx
C(A°, G, i, i Hy = - 3C%VM%VSﬁ;%v] (U udy (3chm2, —ampyshsh) + Ui ugy (3ckym?, + Mysh (1-4c)))
0 A0 71,1 Alfa 71i &y o djl 5 djlx 2 2 2 2 ag2 2 djl 5 djlx 2 2 2 2 aq2 2
C(A%, A% 83, &) = - S (2usudy (3chmd, sk +copch My shy ) + UG UG (6km3, sh+capch My (1+26%)))
297 Cp Cw My sSw

21
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C(G%,G°,d3, &y N =

298

C(A%, GO, d%, &) =

1
299 J
0 0 ~s2 ~sl
C(n°, H, 3, ﬂT)_
302

C(h’, H®,d3, &y =

303

Cn®, H™, i, dy") =

s 17 %52
304 ] J

C(hO G— ~sl d“SZT) _

j17 %52
305 ] ]

C(h°, Y, d, iy 1) =

306

C(h°,G*,d3, ") =

307

(A%, 1, uif, d;") =

308
0 o s
a’cogG G JslfdJZ )=

C(A%, G, d3") =

310

Alfa i 5]'1,]'2
3c3, M2, 5%

il 4 d,jl L) 2 2 djl 4 4d,il > 9 2 2
(2 usll,Z uszl,z* (3 Cw Mg, — C2p Miy 5w> + Uy 4 uszll* (6 Cw Mg, — C2 My (1 + 2CW))

djl 5 d1% 2 2 djl
Usip Ug o (3 Cw Mg,

djl
—2c3 My, sw> +ug ugy

Alfa 7Tid, i1,j2 52[3 (

3c%cl, M2, s2 (BC%Vm‘%ﬂ_C%M‘ZN (1+2C%">
BEw VIw Sw

Alfami 5]'1 j2 5204 <

u™ ui
2 2
3¢c2, M3, s2 5%

sl,2 ~"s2,2

d,jl g d,jlx a1 djlx

)

))
<3Cwmu1 4Mw5ﬁ5w)+uuﬂuféﬂ* (3CWm + Miy 5 (1_4C%V>))

)

Alf“”i‘sjlfiZSZa 2 9 2242 2 2 2 2 Af2 2
3C%3C%VM12NS%V (u512u522 (3 Wmdjl_zcﬂMWSW>+usllu521 (3CWmdjl_CﬁMW (1+2cw>>

42 Alfa miCKME o [y . sppsp o UM US2
j1j2 dip My 2B 9B—a Hs12 Hsp 2 i,jl* 4 1d,j2 3 9 2 L) 2
Mw 52/3 Sw > + LIsL1 usZ,l (c,x Cp My, — Sg (C“Jr/g g My —|—mdj2 Sq Sﬁ))
~ V2AlfaniCKMj; e e gn M7 5265a
j1,j2 ,jl* 4 1d,j2 ,jl* 4 1d,j2 djp 2 9 )
YR, CB Cp—a My My Ugy Ugp, —Ugy Ugh e 5 + CoCp 1My, — Cp Miy Sat858
Biw B oW
. 71 4 d,j2%
42 Alfa riCKMy i [ Mg, My, 525 5p—a Ulfy U o
iLj 2 1 s1,2 ~s2,2 il,j1 5 1d,j2* 3 2 2
MGy s34 5ty — 2 Ui Usa <C“ B My — % (C‘”f” Cp My + 1, Se 5/3) )
_ V2AlfamiCKM;p i N £ T
iL,j i,jl 4 1d,j2% i,j1 5 ;d,j2* j2 2 2 2 Ag2
2 M2 5,82 CBCR—a Mgy, My usl,Z Us2,2 - usl,l Us2,1 S — + Ccy o m”jl — g Mg, SatpSp
BViweBew
,jl% 5 ydj2 )
4 \/_Alfa 7TCKM]1 J2 Usl,l usz’l C2/3 MW 52[3 4 2 > 4
2 4 — Cp My, + mdjz 5p
My s3 Sty

s1,1

N i,jl% 5 7d,j2
V2 Alfa 1 CK j1 U Ug 4 (mz —m? —cra M2 )
Mw SW " v e

ﬁ Alfa 1 CKM;,
cp Miy s siy

wjlx o 7d,j2 ajlx g dji2 (2
(mdjz my, Ugy, Ugh + Uy Ugy (3 mm + Sﬁ

(i, 25 M3v) )



1% o ,d,j2 ijlx 142 [ 2 2 2
<mdj2 my, Uy Ugr — Ugy Ugy (Cp mu1 + 5/3 -2 Cﬁ My

/2 Alfa 1 CKM; .
C(GO, H™, &, d5") = 2

2 2
311 cg Miy sp siy

C(A®, H*, &3, a3} =

_ 4V2Alfamr CKMjp U US> [ cap M3y 53
312 Mg, 5%5 Sw

4.2 2 A4
4 € Muy + Mgy Sﬁ)

i,j1 ,]2*
C(GY, G+, %, i) =  V2Alfa 7rCKM]1]2 ug ugly (

2 2 2
72 Mg, — My, — C2p MW)
313 Miy siy

C(AO G+, dfzz, ~sl ]L) \/EAlfa 7TCKM]'1’]'2

i,j1 ,]2* i,j1 ,]2* 2 )
314 C/5M2 5/352 (mdiZm”il usl,z us22 +u511usz1 ( ﬂmu1+55 ( ZCﬁM >))
124 W

\/§ Alfam CKM]'L]'Z

0 pp+ g2 gLt il 2+ il § dj2x (2 2 2 2 2 A g2
C(G% H*, 2, ) = — (4 gy UGS UGS — U UG (2, + 5% (3, — 265 M,

315 cp Mz, sp s3,
1% 5 1d,j2 . s 9
C(H® H— 8! g1 4+/2 Alfa 7r1CKM]1 2 [ cp—aMMay My Sop LI51,2 Ugo e dj My, S2p Sa+ 3 o -
(H°,H™,uy,d,") = —-Uu u P amM5 Sy — CuM5. S
]1 i2 2 s1,1 s2,1 B Mruy dip °B
328 ] My s35 Sty 2 4 j j

V2 Alfa 7r1(:1<1v[].*1,j2

2
. . 7. CaMy S283
i,j1* ,jl* 4 1d,j2 @ iy 2.2 2 af2
(cﬁ Mg, My Sp—o usl,Z usZ,Z — l,IsL1 usZ,l — Cp My Sa — Catp C Miy sp

0 ~— sl 382, a2
C(H, G~ mi, ;") = )
329 c2 B M3y sp sy

. 1,1 d,j2x 2
42 AlfamiCKM o [ oMy, My, s Uty U o (M2 s2 s
C(HO H+/d522; 751, T) _ j1,j2 B—aMrdip Mruj 928 Hs12 s 2 u:{]i u:lz,lzl* W S2p Sa+p C% mi 5o — Co mé S%
330 J MW 52/5 SW 2 . ’ 4 jl 2
: 2

0,G*,d2, gkt V2 Alfa 71i CKMj jp ajl g dj2e il ds [ CaMdp 528 5

gEH ,GT, dlsz , )= C% M, 55 2, cp Mg, My, Sp—o Uy, Uy, — Ugpy Uggy Tj — Cp My, Sa — Cat s C/3 Miy 5p
REHLER 2 810 M2, (1+2¢2%) +6c2,53 (m2 CKM; ; CKV; CKM;; , CKM; CKM;; 5 CKM;
C(H,HT, %, ¥ = _ Alfami ) g 26652 M ( +26y) +6cy s (mg, 1,1 1+ mg, 1,2 P2+ mg, 1,3 23) ) +
Uit ) = 2 M2 2 2 800 LML 12

344 3 Cy MW S jli2 552;2 2,2 (3 Cﬁ CW _2 2B M2 S[j’ SW)

23
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ii,j1x 2 *
C(G G"r ~sl ~52'I’) Alfa Ti u:1],1 UsuZl <C2[3 51]2 M%V' (1 +2C%/V> - 6(,'%/\/ (mﬁl CK jllCKM]21 +md CKMlZCKM]ZZ +md CKM]lSCKMlz 3)) —
i1, Ui 22 Af2 2 *
345 Mt 3ejy Miysiy | 2 5 j2 LI;”; Usuz’lé (3 Cfy My, + 2 cop Miy 5%\/)
1% i2 *
Ut Gt a2 2 Alfa i suyyu (3 5]1]2MW (1+2¢%) — 3¢k (m3 CKMy,; CKMyp + m3, CKM;; , CKMi > + m3, CKM; 5 CKMyp3) )
1ot ) = .
346 et 3 Cp Cly Miy Sp Sy Cﬁ %12 U;ll]; Usuz]g <3 ciy My —4 M3 WSs sw)
1% i1,j2 * * *
(G 1 a2y 2 Alfa i UL UG (G610 M3, (1+263) — 3¢, (m3 CKM; ; CKMip,1 + m3, CKM;; , CKMi 2 + mi3, CKM;, 3 CKMyps ) )
]1’ ]2 - 2 2 2 i1,j1% 5 +il,j2
347 3 Cp Ciy MW 5B Sw Cﬁ 5]'1,]'2 U:l{z USMZJ,Z (3 Cyym u a 4 M? S[j SW)
- il s (26 812 M3y 53 (1—4c}) +6c3c3, (m2, CKMyjy CKM; jp + 2, CKM j3 CKM3 p + mi2, CKMa 1 CKM3 ) ) +
C(H-, H* B 32 T) Alfari 2 2B Oz Viw 5 W B My, Lj1 1,j2 1y 2j1 2,2 u3 31 3,2
7 ]1 7 ]2 — 3 C2 M2 52 2(5~1,~2 ud',jl* ud]2
e wiEwWeEwW — D ez 922 C%'2 22 (3 Ciy md Sﬁ +cop cﬂ Mz, 5W>
C(G G, gt _Alfari S U (cop dijp Mh, (1—4ch) — 68 (3, CKMyj CKMY j + 12, CKMo 1 CKM3 5 + 2, CKMaj1 CKM3 5 ) ) —
) .
349 ] J 3 C2 M2 SW 2 5]'1,]'2 u;illlrlz ng’lé (3 C%/V mﬁﬂ — 028 MIZ/V W)
djlx 5 1dj2
Ot G 2 2 Alfa i auliud (5]-1,]-2 M3 (1-4c)) +3c) ( , CKM, j; CKM; j, + m2, CKM, i CKM3 , + m2, CKM3]1CKM3]Z>) -
i dp ) = CN
350 ]  Bepcly Myspshy 81255 Uglllz ng’{zz (3 cly my, —2cg Miy 5%\/)
djlx 5 1d,j2
2 Alfa i AUy Ul (G My 53 (1-4c,) +3ck, (m2, CKMyj CKMY j + m2, CKMj CKM3 5 + m2, CKMjy CKM3 5 ) ) -

C(G—,H, &, d&5") = - S
77 2 A2 2 - -
31 . Sepciy Miysesiv | sppsi USy Ul (3ckm3 —2c3 M3 s} )

[SSSS] 2 Sleptons — 2 Squarks

2 a2 77dilx 5 dil 163
Alfarmisyns gz« | g My Ugpy Ugyy Ugy 1 (1—4cy) +
752, 1 &3 ~S4T 47010412 053 j4 s3,1 dj1x 2 A2 2 d,]l 23 dil 1,83
C(d]1 , d]z ! )= 302 2 M2 52 2Ugy (g Miy sy Uy, Uggy —3 Ciy Mgy Moy Ugy 1 Ugyn
375 B Cw M S

&,j3% 5 a2 0 qydilx dil 4183 d}l* ) dil 1,83 2 ag2 2 174l 1183
2Ug, (2 g Miy sy Ugyy Ug o Uy + Uy 3 ey Mg, My Ugy » Uy + cg My sy Ugg U



C(d]1 s d~2 17]3/ ~]J21)
376

751 ~SZ T s4 LT

2,7 ~ ~
C@, dy ! a3, vl,) = -

379

C(~sl 552,17 =s3 ~S4/T) - _

382€j1 G2 Mg M

~T i3 ~s4,t
C(Vll’ j2’ ]3’u]4 )_
384

Alfﬂ Ti 5]'1’]'2 5]'3’]'4

,]1* ,]1 ,]1* ,]1 2
( sty Usiy Uggp + Uy Uy (1 +2CW>)

2 2
3cyy Sy
. i,j4
2A1fa 71 6p,13 CKMjg jn us4 L (2 MU djlx | 202 n L R
2 M2 52 s s1,1 Us2,1 T My Mep Uy o Ugg o
B M Sw
s * 11,3
2AlfaridnuCKM Uy /) M2, U 2 n Lo u ,]2
2 M2 2 Cp My Ugy 1 Ugp 1 T Mgy, Mgy Ugq 5
B M Sw
. 2 778jLlx 57641 i1,j3% 4 111,j3 11,13* i,j3
Alfamidnpdp | 25w Ui Uspp <Us3,1 Ugy —4Ugs Uggp ) +
3¢ §2 jlx 5181 2 i3 i3 u,]S* 3 5
WoW Uiy Ugy (4siy Ugy Uyh — Ugl Uy (1+2cy)

Alfa 71161 j2 i 5 o . .
11,2 ©53,j4 2 i,j3% 5 11,j3 i,j3% 5 111,j3 2

32 <2 45y Ugp Ugyp — Ugy Ugyy (1—4cpy
W W

[SSSS]1 4 Higgs

CH0, 1O, 10, 10) = 3 Alfa mics,
91 I
C(l’lo ho ho HO) _ _3Alfa 7TiC2‘x Soa
Al i
C(H0, 10, O, o) — Afari (1-3s%)
93 3y sy
C(ho HO HO HO) _ 3 Alfa 7TiC2‘x Soa
94 2y 5%
C(HO HO HO HO) _ _3Alfa ﬂicg‘x
C(ho 10 A0 AO) _ _Alfa iy Cop
% I

25



Alfa Ticoy C2p

c(h’,n°,G° G% =
97 Cl Siy
C(ho,hO,AO, GO) _ _Alfa USYSIELY
" F
C(hO,HO,AO,AO) _ _Alfa Ticog 5o
% R
C(H0, HO, G0, 0y — ALA71C2p 520
100 C%v S%/V
C(hol HOI AO, GO) _ _Alfa TT1Soy 52/3
101 C%v S%v
C(H', HO, A%, A%) = A1 CoaCap
102 2 5%
C(HOI HO’ GO, GO) _ _Alfa T1Coyn C2/3
103 By Sty
C(HO, HO, A%, G) = A1 Coas2p
104 sty
_ Alfami
CH,h°,H  ,H") = ———— (c}y — ¢ 2
10§ ) C%N S%\/ <CW CW S2a 528 + C2a €28 Sw)

_ . [cC 1
C(h°,h°,G=,G") = Alfani < 225% _ (1 +52aszﬁ)>

2 2
106 Ciy Sty

C(h", W0, H™,G*) = —Alfa i <C2"‘ 2 28 SZ“)

2 2
107 Cyy S

C(h%,K,G~,H") = —Alfari <C2"‘ %26 C28 SZ“)

2 2
108 Cyw Sw

C(H,H°, H™ ,H") = —Alfari <C2ﬁ252"‘ + 2 Szﬁ)
109 oy s



C(h°,H°, G~,G") = Alfamni <C2/3252zx n C20c52[3>

2
110 3 52,

C(H’,H° H~,G") = —Alfami <52a52/5 _ o C2/5>

2 2
111 c2, 2

2 2
112 c2, 2,

1
C(H, H°,H™,H") = Alfani <C2"‘2C25 — = (1+5 SZﬁ)>
113 CW SW
Alfarri
C(HO, HO, Gf, G+) =~ 3 (C%,v — C%\/ Soa 52/5 + Con C2/5 S%,v)
114 Cy Sw

C(H®, H°,H™,G") = Alfani (CZ“ 726 | 226 SZ“)

2 2
115 3, 2,

C(H°, H°,G,H") = Alfari <C2a52ﬁ n C2[352(x>

116 c2, 2,
C(0, A% H-,G*) = — Ao
117 52,

Alfarss
C(, A°, G-, H+) = A1 T 56-a
118 Sy

Alfarcg
C(r, G0, H~,G*) = A7 Cha
119 STy

Alfamreg_

C(h,G%, G, HY) = - ba
120 52,
C(H®, A%, H~,G*) = — M e
121 2,
C(H, A%, G, H*) = A2 6o
122 Sty
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C(H°,G°, H",G") =

Alfarrsg_q
——

123 Sw
C(H’,G°, G, H") = Alfamsp o
124 S
c(a?, a7, A%, %) = 2O (14 2
125 Cw Sw
3Alfamicogs
0 40 A0 ~0\ _ 2 523
C(A ,A /A /G)__ C2 52
126 wSw
c(a®, %6, 6% = 20T (1 _34))
127 Cw Sw
3Alfamicyg sy
C(A%G% G0 GY) = 2 2 —
128 Cw Sw
Alfa i
C(G, G, GO, G = _% <1 +c3
2. s
129 wSw
. 2
C(A%, A0 H—, H™) = _M
7 7 4 2 2
130 Cw Sw
C(A%, A%, H~,G*) = _Alfamicapsap
’ s s C2 52
131 wSw
C(A° A°,G~, H*) = _ Alfamicog sy
7 s ’ CZ 52
132 wSw
_ Alfa i
C(AO,AO,G ,G+) = —— 5 3 <C%\/+S%5—S%\/>
133 Cw Sw
C(AY, GO, H, H") = _Alfaricygsap
134 Cly Sty

C(A°%G%H ,G") =
135

Cw — 52
2,53 g

Alfami <2 2)

(cansts (1+53) —25% (7-3cpch— b (24— 55 (45-2% (21-853))))))

(cansty (14+55) —255 (7-3chpch—s (24— (45255 (21-843))))))



C(A%G% G ,H") =
136

Alzfazni (C%v B S%ﬁ)

Cw Sw

Al i
C(A%, G0, G, G+) = AaTiCs 5
137 Cw Sw
Alfami
C(GY,G,H ,H") = ——="— (% +s3, — >
o =G, (o)
Al i
0(60,, 1,6 — AfaTicss
139 Cw Sw
Al i
C(C°, G0, G, HY) = AaTicapap
140 Cw Sw
Alfa i c2
C(GO, GO, G7,G+) — _WZB
141 Cw Sw
2 Alf i
C(H ,H ,H" H") = ~ =57 (c5— sp)* (cp +5p)°
142 Cw Sw
2 Alfa i
C(H ,H ,H",G") = —% (cg —sp) (cp+sp)
143 Cw Sw
2 Alfa 7ris?
C(H ,H ,G",G")=-——2£
144 Cw Sw
2Alfamis
C(H™,G~,H", H") = - 222 (cp—sp) (g +5p)
145 Cw Sw
Al i
C(H,G,H',Gt) = Zfazm (1-253)
146 Cw Sw
2 Alfa 7TiSZ/5

C(H ,G~,G",G") =
147

C(G~,G,Ht,H") =
148

—— 5 (cgp—sp) (cg+5p)
Cw Sw
_2Alfa ﬂisgﬁ

2 2
Cw Sw
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o _ 2A1fa7'[i52
C(G™,G—,H*,G") = """ (cs—sp) (cp+5p)
149 Cw Sw

o 2 Alfami
C(G7,G7,G",G") = ——F——(cp _5/3)2 (cs +5/3)2
150 Cw Sw

[SSSS] 4 Sleptons

2 g2 2 1iEil BBk 4 153
51,12 4 : ifaMW z " Lzlszf Usséﬁjzl US;{? ] )
U7 ,]1* Ug <C My siy Ugy o Ugpy — Coy ey gy Uy
o 2.c3 614 Sjp My sy U, Uy UL, +
3(,;8 Tll’ EJSZZT 61533’ Elsf h= % o144 O3 usé] 1* (Cw Meyy Mgy Uy ']2 uséllﬂl %Mz usé]21
c§ Sy ja o My Uy UG UG, —
UTT 3 20 i Uy (3 M3 3 U UL, — &y ey me, U
k 1 0 (3 M3, UGy UTY UL +2Uy (fymeyme,
C(hsll,ENSZT 17_3 T/)L ) _ Alfa 7Ti 511]5;]3]4 (2 7 usi]12* uféllz - fi],ll* US/ZJ}l (1“_ ZC?\I.)> -
] 2 7 70 V4 2 261154 03 2 2 ,]1* ,]2 é,jlx 5 1€,j2
381 Sy TN, ( My Ugpy Ugyq + Mgy e, Ugy s usz’z)
gggﬁﬁfﬂjsz ) = —% (814 823 + 81,2 8j3,4)

€

u

.
s4,2

1

i1

2j3
1 Us4,2>

2l
Us4,2> +

u

S

&l

2,2

3
us4,1

_|_

cg M siy

u

S

21
2,1

2,3
us4 2

))




[SSSS] 4 Squarks

1,4 Op2,i3

i
C(dy, a3, a3, &y = —— >
74 ) BT 36
01,2 0j3j4

Algaﬁzi
C(d!, &3t a3, i) = G g W
377

4 Alfas

8 Alfami CKM]3 ]2 CKMjyj1

4 Alfan
c% c%\, M%\, 5%\/

144 Alfas

4 Alfa
cé & M3, s2,

(

i M22 B U UG usﬁz(l 86) + o
/ 2 u /] * (Cz Mz uséJZ uséfl +9 CW mdl mdz 52/]1 séi]2
Us?;],l* (9 CW mdjl mdjz us2,],2 uséi],l + C/% MIZ/V 5 s2,]1 séi]Z
ST (U U - ughugy) (udly udlh - uy ug))
o MZ B U U U, (1-+86) +
T 2ud (96 ma, ma, UL U + ¢ M3, 53 UG L)
U ,]1* 2 Cﬁ MW w u52’]12 usé]z* uséfi +

s1,2 d,]3>~< 2 ,]1 ,]3 ,]1 ,]3
Ug, (C My uszzu41+9cwmd Mg Uy s42

s s
d~,j1* d,]3* d,]3 d,]3*

x dj1 djlx o d,j1 ,]3
144 Alfas T3, 1 Toy o5 <usl,1 Ugr — Ug, Ug,) (Ugy Uy — Ug us42

452, U Uy (ud'”* ul 4 2u

L,j3% 1 7iL,j3
us3,1 us4,1

X

S S

djlx 4 1djl
s1,2 USZZ) -

djlx 4 djl djl* 5 1djl
(2 W Ul Ugh + Uyl Ugy (1 _1OCW)) -

s4,2 sl,1 s2,1

S S

d,j1x d,]l d,jl* d,]l i1,j3% 4 +11,j3 i,j3% 5 111,j3
mi 02 ol 04,03 (usl,l usZ,l - usl,Z u52,2 U3,1 us4,1 - U3,2 us4,2

d;2

5 djlx L,j3% 7 pil,j4
C[}mujs My, Ugpy Uy Uggy Uggr +

2
My 52/3

S S S

,]3* W4 (0 a0 qdilx 54,2 djlx 5 d,j2
LI Ugq ( My Ugy Ugy +ma, ma, Ug'y Ug

S S

A
}
A
N
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i1,j2 3 711,j2% 5 7il,jl 2
Lt My sp Uy Uy Uy (1+8¢qy) —
s1,1 11,12* 2 2 2 q7ij2 4 i1 2 ,]2 u,]l
4 Alfa 2Ug <2 Miy s siy Ugz o Uggp — 9y 1y gy Ugy 'y Uy 2
PR o .
U Cw Miy s siy 2 o2 o2 772 g g2 g il
Oj1,j4 Op2,j3 U ,]1* 8 My sg sy Uz Ugy Uy +

1,2 i,j2 7 111,j1 2 2 ,]2 ,]1
Uy (9 Cy My My Uy Uggy —2M 5/3 sy Ug 1 Ugg, 2

. x x 1,j2 5 7i1,j2% i1,j2 4 71,2 jlx 5 7j1 il u,]l

c(a! 7524 3 sk T) i > 144 Alfas T3, 5 To, o1 (us2 1Ugy —UgyUg) Ugy Uy —Ug, s42

s 2 TR ST 36 ( Mg, s3 U ’]1U T3 (1 + 83
L 3,1 “s4,1 (1+8cfy) +
s1,1 11,13* i1 1 41,3 2 ;242 ,]1 u,]3
4 Alfa 2Ug <9 Chy My Mgy Ugy o Uy — 2 My s sy Ugy 3 Uy 2
2 2 o2 Q2 - ~ . J
e S cpy My s sy 2 62 52 ij1 4 7i1,j3% 5 110,j3
Oj1,j2 Oy j4 5 Uu,]l* 8 M wSp Sw Ug, Uy Us4,2 -

11,3 2 i,j1 4 411,j3 B 2 ,]1 ,]3
L Ugy (2 M 5/3 Sy Ugp Uy — 9 ey myy iy Ugy Uy 2

x i1,j1% 4 41,j1 11,j1% 4 41,j1 j3% 5 71L,j3 4 7ilj3% 5 11Lj3

{ 144 Alfas w T, 1T, o3 (usl,l Ugr —Ugp Ugy) (Ugy Ugr —Ugy Ugn

[SSV] 2 Higgs — Gauge Boson

C(G™,G*,y) =ie

1

(GG 7Z)=—— ¢ (1_22
2( ) ZCWSW ( CW>
C(G°, G, W) = =&

3 Sw

C(G Gt W) =

4( ) Yo




C(H®, A%, Z) = _ 58—
67 2CWSW
C(H®, G Z) = CCpa

68 2CW SW
C(H™,H*,y) =ie

69

C(H ,H',Z) = ——°
C(HO, H-, W) = — L%«
C(H°,G~,WT) = _iesga
72 2sw
C(HY, H, W) = 1450«
C(H®, G, W+) = — 1%
74 25W
C(H, HY, W) = e
75 2sw
C0, G+, W) = L%
C(H®, Ht,W~) = _iesga
C(H®,G*,W™) = lecga
78 2SW
C(A°, H=,W+) = =&

79 25W
C(AY, Ht W) = -~

80 ZSW

(1-24)
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[SSV] 2 Sleptons — Gauge Boson

ie 5'1 i2
C(W, ¥y, Z) = — 22
1 582, :
C(&1, 2 y)=ie 12 0s1,52
237

o1 2t ey 2 5 8il% 512l &L%o 18l ’
géejllejz Z) = T 25 Ugp Ugy +Ugy Ugy (11— 2cy

. 2l
1e 5'1,'2 u

Clop, o1, W) = —— 22

245 V2 s

. - 1%
C(é§22 i WH) = _165}1112 Ugp 1
27 Y] -

17
246 J V2 Sw

[SSV] 2 Squarks — Gauge Boson

2iedi1i0d
_s1 ~s2,T . j1,j2 €s1,s2
C(u]‘1/u]'2 /7/) -
239 3
ol 52t _dedup 2 il il 0,1k ;411 2
C(ujl , u-2 P Z) = - 4SW Usl,z us2’2 —+ Usl,l us2’1 1-4 CW
w1 w24y 1e81p 01,5
C(d]1 7 d]2 7 )/) -
241 3

w1 w2t o dedup 2 o djl ; djl djlx 1 djl ’
2C4§dj1 Ay, Z) = — I 28y Ugpp Ugp = Ugy Ugy (1+2ci
. 1i1% 5 di2
ie CKM; ., U U
_s1 752, — j1j2 ~s1,1 82,1
cat, 3, W) = -
243 V2 SW




. gl o j2x
C(d‘s22 ﬁsl,T W+) o _leCKMllﬂ u51,1 usZ,l
7 1 7 -
oag ) V2 Sw

[SSV] 2 Squarks — Gluon

~sl ~s2,T — 81
ggujl ) /8) = 18 02 Ss1,52 T o1

71 352,1 s gl
AE(:)édjl ’ djz ,g) = —1gs 5j1,j2 5sl,s2 ToZ,ol

[SSVV] 2 Higgs — 2 Gauge Bosons

C(ho, holzl Z) _ 2%&&;‘[1

31 Cw Sw
C(HO, W0, W, W) = 2A1£a i
32 Sw
C(GO, GO, Z,Z) _ 2P;1fa27r1

33 Cw Sw
C(G0, GO, W, W+) = 2Al£a mi
34 Sw

C(G~,G",y,y) =8Alfari
35

C(G-,G*,y,7) = — tAlfani (1 - 2c§v)
36 Cw sSw

35



36

C(G~,GT,W~,W*) = Llﬁam
38 SWw

C(hO,H_,y, W) = 2Alfamicg_o
151 Sw

2 Alf isg_
C(hO,G’,)/, W) = cAATLISE—o
152 SW

C(ho, H .7 W+) _ _2Alfa 7TiC[;_‘x
153 Cw

C(hO,G’,Z, W) = _2Alfa Misg_q
154 Cw

C(hO,H+,)/, W_) _ 2 Alfa 7TiC[;_‘x
155 Sw

C(ho, Gy, W) = 2Alfamisg_q
156 Sw

C(h,HT,Z,W™) = _%
157 Cw

C(hO,G+,Z,W_) _ _2Alfa Misg_q

158 Cw
2 Alfa rri
C(H, H,7,7) = =5
159 Cw Sw
2Alfami

C(H®, H', W, W") = ==
160 Sw

C(HO, Hf,)/, W+) _ _2Alfa 7TiS/5_DC
161 Sw

C(HO,G_,V, W) = 2Alfamicg_o
162 Sw



C(HH ,Z,W") =
163

C(H°,G,Z,W") =
164

C(HY H,y,W™) =
165

C(H°,G",y, W) =
166

C(H°,H',Z,W") =
167

C(H°,G",Z,W") =

2 Alfa 7TiS/5_DC
w

2 Alfamicg_y

Cw

_2A1fa Misg_q

Sw
2 Alfa 7TiC[;_‘x
SW

2Alfamisg_q
cw

2 Alfa 7TiC[;_‘x

168 cw

2Alfamri
C(A°% A% Z,7)="F——
169 Cw Sw
(A, A%, W, wt) = 2Al
170 Sw
C(AY H-,y, W*) = _2Alfam
171 Sw
C(AO,H*,Z,W+) _ 2Alfan
172 Cw
C(AY, HY,y, W) = 2 Alfam
173 Sw
C(AY, H*, Z, W—) = _2Alfam
174 Cw
C(GO,G’,)/,WJF) _ _2Alfa7r
175 Sw

2 Alf

C(G%, G-, z,W+) = 2227
176 Cw
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38

2 Alf
C(G%,G*,y, W) =217
177 Sw

C(G%,G*, 2, W) = _2Alfanm
178 Cw

C(H ,HT,y,v) =8Alfari

179

4 Alfa rri
C(H-,H*,y,2) = — -7 (1 - 2c§v>
180 Cw sw

i 2
C(H ,H*,z,7) = 2AlRT (1-24)

181 C%v 5%\/

2 Alf
C(H™, HY,Ww-,wt) = =227
182 Sw

[SSVV] 2 Sleptons — 2 Gauge Bosons

2 Alfa midi;

Clw, ¥, 2,2) = 22202
) j2 2 2
352 Cw Sw

353
4 Alfa 71161 ; o . . .
51 82,1 _ 1,2 2 7 78jlx 51841 &jlx 5181 2
giejllejz Y, Z) = B 25y Ugy, Uy, + Uy Ugpy (1 —2ciy
2 Alfa 7ri by ; 2 . . . .
51 5521 _ jLi2 2 &jlx ;181 4 4 8jlx 1181
g;gejl’ejz /Z, Z) = W 1-— 2CW Usl,l Usz,l —|—4SW Usl,Z USZ,Z
W Sw

B 2 \/EAlfa i 5]'1’]'2 Ug/ll

C(vn, &3y, W) =

364 Sw

2/2 Alfa i 8 p U
C(&, 7 v W) = = —
365 SWw



2 V2 Alfari sy p Uy,

Cw &y, Z,W™) =

368 Cw
. &,j1x
C@ vz W) = 22 Alfamisyp U,
]2/ ]1/ c
369 w
2 Alfa 71i by ;
C(f/jll 1N/]'TZI Wi/WJr) = 2 12
370 S

. gil*x 5 46,1
2 Alfa iy U2 U
~s1 ~s2T + i1j2 Ys1,1 Ys2,1
c(e&,e o W, W ) = -
371 S

[SSVV] 2 Squarks —2 Gauge Bosons

(v - 32 Alfa ; 51,2 851,
C(a, 17,7, 2) = % (4% Uy ul + Uiy ul) (1-44))
Clil, i3,2,7) - “;fT”; ((1—ach)” ully ullh + 165ty Uy uifh)
Ay - 8A1fa7r195j1,1-2 551,60

Clit v 2) = AR (o ol (14 26h)
C(dH,d3".2,2) = % <(1 vadh) ul ud v ash uby uj~2'{12>

2v/2 Alfa 7ri CKM? ., U™ u?
C(il, dy v, W) = iz aia Ut

362 3 sy

39



40

2 /2 Alfa i CKM;; p U1 U

c(dg, st y,wt) =
363(> o v W) 3sw

2 V2 Alfa ri CKM, ., U™ UdN,jZ
C(~]s11/ dTZZ T,Z W~ ) i1,j2 Hs1,1 2,1

366 3cw

2 /2 Alfa 7t CKM; p U} U2

C(d2, w2, z, W) = -
36§ 27 4t ) 3ew

2 Alfa iy 2 U ug

cat, wyt, W, W) =

372 SW
) djlx 4 ,djl
3 2 Alfa 7ri & p Ug) " U
(], &1, W=, W) = L0 s3]
373 Sy

[SSVV] 2 Squarks —2 Gluons

C(ﬁ;sll, 522 T, g, g) = 4 Alfas 7ri 5]'1,]'2 551,52 ((Tgl Tg2)02,01 + (ngTgl)ozlol)
413

C(djl ’ d’;sZZ T,g, g) =4 Alfas i 5]'1,]'2 551,52 ((Tgl ng)oZ,ol + (ngTgl)Olol)

[SSVV] 2 Squarks — Gauge Boson — Gluon

. gl
die s 5]'1,]'2 5sl,s2 ToZ,ol

C(ﬁ51, T T/ 7 ) -
s jl ]2 &Y 3

. 2iegs &2 051,52 szl ol
C(dllldlz /817/) - 3 ,



. gl
leg S10 T .
~s1 ~52 T 5 %JL)4 202,01 i,j1x 4 7il,j1
C(“]lr i2 /8 2) = (4 8s1,52 Sty — 3Ugy Uy,

417 3 CW Sw
752, iegs oy Toz ol 2 djlx o djl
c(d]l,d]2 8,2) = —g IRl (260058 —3ufy udy)
* g1 i,jl% 4 1d,j2
Clisl d~52T V2ieg;s CK 12 Tonon usll,l us2],1
( ]1/ /gl ) S
419 w
V2ieg. CKMy T8 U™t u%2
C(d]szz, ~]sll T,g, Wt) = 8s JLJS2 01,02 Ys1,1 Ys2 1
420 W
[SUU] Higgs — 2 Ghosts
C(G%u_, i) = _eMwéw
1 25y
— M
C(G0,u+,u+) — m
12 2sw
C(Gi, Uy, 177) = —ieMW E,W
13
C(G" uy,uy) = —ie My &w
14
— — 1€MW EW 2
C(G,uz,u_) = ————— (1-2
15( i ) 2Ccw Sw < CW)

— ie My éw
(Gt ugity) = EMwéw (1
16( Hz u+) 2CWSW < CW>

_ — ieMWEZ
C(G ,u,uy) = ——=
17( +1z) 2cw sw
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42

C(G* u_,iiz) = LMwéz

18 ZCWSW

— ieM _
C(H, uy, ity) = _ieMwsp-alz

2 2

85 CWSW

_ iecg_o M
C(H®,uz, i) = - Lo e
86 ZCW SW

_ ie M _
C®,u_ i ) = —eMwSpabw
CHO it ) = — e Mwlw
88 2sw

_ ie M _
COR®, uy i) = _WM
89 Sw

_ iecg_q M
C(H®, uy, i) = _lecpaMwiw

[SVV] Higgs — 2 Gauge Bosons

C(G™,y, W) =ieMy
5

C(GT,y,W™) =ieMy
6

C(G,z,W*) = —LeMwsw
7 tw
c(G*,z, W) = —LeMwsw
8 tw

ie M _
ch,z,2) = %
81 Cw SwW



°,7,7
SCZ(H, ,Z) 2w
ieMwsg «
0 w— W+t
scs(h JWT,WT) S
iecg_q My
0 Ww— Wt
ES}(H,W ,IWT) S

[UUV] 2 Ghosts - Gauge Boson

—ie
Clu_,u_,y) =
19 0
ie
Clut, uy,y) =
20 0
o oiecw
— S
Clu_,u_,z)= w
21 0
M iecw
— s
C(H+, 1/[+,Z) = w
22 0
ie
Clu_,uy, W7) =
23 0
—ie
C(T/7+,u)/, W+) =
24 0
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44

Clug,uq,8) =
403

_ —ie
Cluy,up, W7) =
25 0
_ ie
C(uy,u_,W+) =
26 0
riecw
C(LT,,uz,Wf) = Sw
27 0
r _iecw }
C(I/T+,MZ,W+) = SwW
28 0
r _iecw 7
Cluz,uy, W) = Sw
29 0
riecw
C(ljz,u,,WJr) = Sw
30 0

[UUV] 2 Ghosts — Gluon

gs fgl,gZ,gS

0



[VVV] 3 Gauge Bosons

Cly, WFH,W™) = —ie
9

C(Z,WH, W) =

iecw

10 Sw

[VVV] 3 Gluons

C(g,88) = gs f818%8
402

[VVVV] 4 Gauge Bosons

Cly,y, W ,WH) =
39

Clv,Z, W ,W") =
40

—8Alfari

4 Alfa i

4 Alfa i

[ BAlfamicy |

Sw
4 Alfa 7TiCW

Sw
4 Alfamicy

Sw
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46

C(Z,Z, W, W) =
41

CW™,W" ,WH,W") = )

42

S
S
L s ]
S
_4Alfami

Sw
_4Alfami

2
L Sw ]

[VVVV] 4 Gluons

C(g888 =
401

—4 Alfas i ( f 8l.g3x f %8284 _ fg1/g4,x fx,gS,g2> i
—4 Alfas i ( f gl.g2x fxfg3fg4 + fgl,g4,x fx,gS,g2>

4 Alfas i ( f glg2x f 83,84 | fgl,g&x fx,gZ,g4>




