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1 Superfields

1.1 Vector Superfields

SF | Spin 5 | Spin 1 | SU(N) | Coupling Name
B Ap B U(1) g1 hypercharge
W Ay w SU(2) 92 left
g Ag g SU(3) g3 color
1.2 Chiral Superfields
SF Spin 0 | Spin % | Generations | (U(1) ® SU(2) ® SU(3))
q q q 3 (5,2:3)
I [ l 3 (-1,2,1)
Hy Hy Hy 1 (—1,2,1)
H, H, H, 1 (3,2,1)
d s, %, 3 (3,1,3)
i ak uh 3 (-2,1,3)
é €x ex 3 (1,1,1)
SF (six1 J FS1 1 (3,1,6)
SF (six2 v FS2 1 (-1,1,8)

2 Superpotential and Lagrangian

2.1 Superpotential

W:,uﬁu

H, + MgSF (sixl) SF (six2) —Y,dgH, —Y.elHy + Yy SF (six1) ad +Yg SF (six2) G4 +Y, 04

2.2 Softbreaking terms

—Lspw =

—Lsp.e =

B o Umexax L UG
~ HYHSB,, + Hy Hf By + BsOagWaWs + iy i j5 Va5 Ty i+ dp o Watip s K502V Ty 4
KSU[S],BXSXS

—dp s Vaiin i K, 5 Tr i+ HId iabasdr jpTai; — Hy di jo0apiis jsTuj

+ HYep 60 Teij — Hy €L Teij — H g o 00pdr jpTuij + Hylly o 00piis j5Tuij + hoc. (2)
+mig, [HY? 4+ mi, [Hy > +my |HP +miy | HE? + df, judasme iid s

+ dfy jadapm? R s + 5 a3 PLy + EhamZfrg + mEVESas Vs + mEUdas Vs

+ U, ia0apmy UL 5 + UR ia0asMa, jUR 5 + U7 ML VL (3)



1
—Lsp )= 5 (A%Mléij + M25ij/\W,i>\W’j + Mgtsij)\gyo)\gﬁ + h.C.) (4)

2.3 Gauge fixing terms

2.3.1 Gauge fixing terms for eigenstates ’GaugeES’

1 _ 1 _ 1 _
Lgr = — §|8HB|2§BI - §|aﬂg|2£g t— §|8HW|2£W1 (5)

2.3.2 Gauge fixing terms for eigenstates >EWSB’

1 _ 1 _ 1 _ " g
Lgr = — *|6ug|2§g t— 5‘8u'7|2€y t— | - 5.92 (Hd Vg — Uquj_’ )fW* + 8MW ‘2§Wl—
1.1 9.1
2|2 (28 Z + (advd - quu)fz (91 sin Oy + g2 cos G)W))\ & (6)

2.4 Fields integrated out

None

3 Renormalization Group Equations

3.1 Anomalous Dimensions

1 *
AV = 8V - 30 (45g2 + 8092 + gl) 1+ Y]V, +Y]Y, (7)
@ faa L 15, 1 223 4y 16
Ve = +(89293 + ?93 + 792 + 9091 (1693 +9g2) + 90091 )1 + 59 gl Y, — 159 aYEYn
1 \
- %0 93V Yy = 2V v vivy — oV IvEYaY, - 2viveyly, - 2viv, Yy,
— 64V Yy Y Y + 8Y Y Yy Vi + 8V VIV — 32V Vg T (Y Vi )
2
n Yij( —3Tr (YdeT) + 297 - Tr(YeYj)) - BYJYuTY<YuYJ) 8)
. 3
7Y = 10 (592 +91)1+YTY 9)
6
W = VY IY 4 o (12593 + 309393 + 7791 )1+ VI (- 3T (vav]) + 91— Tr (Vo)) (10)
3
2 =3 (vav] ) - = (563 +92) + Te(vov) (11)
5 231, 9 15, 2 6 .
V8 =+ gt + ool + ok - 5( —d0g3 + 3 ) Tr (Yav] ) + 5ngr(Y Vi) +oamr (Y vvayyy)
- 9Tr<YdY YdYT) - 6Tr<YdY vy YH) - 3Tr(YdYTY YT> - 3Tr( VAL AR ) (12)
. 3
Y = - ( 10ﬂ(y YT) 52+ g%) (13)



231 , 9 15, 4
’Ygi = ﬂLﬁgil + TO!hgz + Z!Jg Ty (209§ + g%)Tr (YuYJ) - GTT(YHYIEYuYJ)
+ 24Ty (YHYJ Yuyg,) - ?,Tr(YdYT Y, YT) — 9Tt (YuYJ Y,V ) (14)
W =2 (Vv + i) - = (2093 +g3)1 (15)
2 2
7P =t (11391 +1400g% + 80g° gg) L+ SgtYi Y]+ 6g3 Y] — avfYu Y Yu
—AY VYV 416V Y YV -2V YV Y] - oy vy Y]
: 5YT Vi (10093 - 15Tr(YHY*) + 891) —6Y} YdTTr(YdYT) —ovryy Tr(YeYj) (16)
0 oy vavt) - S (s e 01 )
8 2
(2) +ﬁ (11991 + 35093 + 809193) gQ%YJYuT +695Y,Y, — 4Y;1YdeTY§
—AY YR YRYE +16Y, Y YRV, —2veY Y v — vy Yy
4
+ Y§Y§< 2Tr (YHYT) Sogg - 1% 2) —6Y Y Tr (YuYJ) (18)
. 6
vV =2y - 911 (19)
(2) YTy yT 4 2584 T t 2 ty _ 6 o
W = 2 YIS + TR+ VY, (— 2Tr(YeYe> + 642 —6Tr(Yde) - 591) (20)
e = (5093 + gl) + Tr(YHY*) (21)
SF (sixl)
226 , 16 520 , 4
%2)( ) = oyt GO g 1 (2g§ - 5g§)Tr(YHY;,) - 4Tr(YHY;,YHY,j,) _ 2Tr(YHY,3YuYJ>
SF | six1
Ty (YdeT YT Y;;) (22)
2
W\ = == (30T (YaY ) + 5003 + 67) (23)
SF (sixQ)
226 , 16 520 , 4
4@ = 4350t G g o (2003 — 4563 + g3 ) Tr (Vi Vi ) + 8T (VY[ VaY)
SF (six2)
+8Tr (YHYJ YUYE,) - 64Tr<YHY,3YHY5) (24)
3.2 Gauge Couplings
B = 3l : (25)
(2) —_ 2 2 2 t vy 1 ¥
8L g1 (61391 + 405¢2 + 21202 — 360Tr (YHYH) + 360t (YHYH) _210Tr (Yde) —270Tx (YeYe )



— 390Tr (YUYJ )) (26)
B = 9 (27)
B — ( — 10Tr (YYT) +12002 + 120Tr(YHY§) +125¢2 — 30Tr(YdeT ) — 30Tx (YuYJ ) + 995) (28)
B = 293 (29)
s = 1 =9 (135g2 - 135Tr(YHYT) 166092 + 53¢2 + 540Tr (YH ) — 60Ty (YdYT) - 60Tr(YuYJ )) (30)
3.3 Gaugino Mass Parameters
50 = Z i (1)
B2 = 725 ¢ (12269%M1 + 405¢2 M, + 212092 M, + 212092 Ms + 405¢2 Mo — 360M1Tr(YHYT) + 360M1TY(YHYEI)
= 2100 Tr (Yav] ) = 2700, Te (VoY) = 3000, T (Y, v, ) + 360Tr (Vi Ty ) + 210Te (Y] T2
+270Tr (Y; Te) +390Tr (Yj Tu) — 360Tr (Y;;Tg)) (32)
BAL, = 203 M, (33)
B2 = %g% (9ng1 + 12092 M; + 992 My + 25092 Mo + 12092 M, + 120M2Tr(YHYI§) - SOMQT‘r(YdeT )
— 10M,Tr (Yeyj ) — 30M,Tr (YuYJ ) +30Tx (YdT Td> +10Tr (YJ Te) + 30Tx (YJ Tu> —120Tx (Y;;TH)) (34)
Bir, = 493 My (35)

2
8 = =9 (53ng1 + 5392 M; + 13592 M + 332092 M; + 13592 My — 135M3Tr(YHYT) n 54()M3Tr(YHY )

- 60M3Tr(YdeT ) — 60M;Tr (YuYJ ) +135Tr (Y,T,TH) + 60T1r(ydT Td) + 60Tr(YJ Tu) - 540Tr(Y;;TH)) (36)

3.4 Trilinear Superpotential Parameters

By = +3YaY [Yq + YaV Y, — 8YaY Y + 2V Y5 Yy

+Yd(—3g§+3Tr<YdYT) - 13—693 175 2+Tr(Y YT)) (37)

(2) _ é 9 " 16 160
ﬁ -‘rsledY Y, — 15 YdY Yg — = 5

40
gngg YiYa — AYaY VoY Yy — 2V Y YEY Yy — 2VaY Y Y] Y,

— Y VIV Y Yy — 2VaY IV VY, + 16V Y5 Ya Y Ve — 64Y Y5 YaY Yy

16
GYaYiYg + — . GYEYEY,



+8Y Y Y Y Yy +8Y YR Y Y Yy —AY LYY Y Yy — AV Y Y Y Y,
— oYY} Y, T (YHY,T,) - 32YdY,3YHTr<YHY,3)

4
YY) Yd( — 3Ty (YYT) 4692 — 9Tt (Yde ) n fg%) C3Y,YI Y, T (YUYJ)

5

1603 , 15 4, 8 224 2
+ Yd( 150 91+ 9195 + =095 + 9193 + 89593 + ——g3 — 5

2 9 9 (_4og§+9%>Tr<YdYJ>
+ g @ Tr (Y vi ) 4 24Ty (YgYTYdY1‘> — 9Ty (YdeT YY) ) — 6Tr (YdeT v Y,;';)
3T (Yavivy) ) - sTe(vvdveyd )
5 = avve + v - a3 +ame(vav)) - 2ot 4 (v

Bg) = —4YeYeTYeYTY +Y YeTYe< _ STT(YeYJ) +6g3 — 9Tr (YdYT)>

47 +9 9 2-1-15 4_2
5091 59192 292 5

—9Tr (Yde YY) ) — 6Tr (Yde Y7 Y;I) —3Tr (YdYJ Y, V] ) —3Tr (YEYJ v,y ))

1Y, ( ( —40¢2 + gf)Tr(YdY ) + 5ngT<Y YT) + 24TY<YHYTYdY*)

G =2(2Yu Y+ Ya g vy + YUYTYH) + Y (- é(15g§ +98) + 1o (var}))
B2 = +§g%YHYd*Yd + 662V Y YT — 7le YiYy + 6g3Y, Y, Yy
— 8Y Y Yu Y Y — AYu Y Y Y Yy + 16Ye Y YaY Y] — aYe Y YY) vy
— YR YIYY] = 2YuY Y IYrY] — 2V, Y, VaY Yy — 2Y, Y Y, Y vy
+16Y, YL YR YIYy + YHYIQYH( ATy (YHYT) + 2 (50g3 + gl)> YRV Y T (YdeT)
VY YITr (YEYJ ) —6Y,Y! YHTr(Yqu )
+ 725 Yar (234g1 +20092¢2 + 31002 + 10 (2gf - 5g§)Tr(YHY,§) —150Ty (YHY;YHYIQ)
— 75Tr (YHYT Y,V ) - 75Tr(Yde Yz YH))
) = +YHYTYd F YRV, —16YR Y Yy + YV Yy + YTV Yy
- 7YH (1563 + 20Tx (YY) + 6095 + 97 )

32

3 0
5<2> 42 leHYTY glygyg,yg G aYi Yy + g 2YTY Yy

- % gV Iy Yy QYHYJ VoY, Yy + 8ngj YaYiYg — 2YgYiVEYY,

— Y Y YR Y, — 2Ya VIV V1Y, + 8YR VIV, Y Y — 128YEY YR Y Yy
F8YRY YLV Yy + 8Yg YAV IY Yy — 2V Y YuY Y — 2V Y VY vy
IV YEY Yy — YTV VIV Yy — 64YR Y Vg Tr (YHYEI)

(42)

(43)



2
- 3YdTYd*YHTr(Yde ) +YRY] Yd( - 3Tr(Yde ) +igi-T (YYT))
. YdTYd*YHTr(YeYJ ) — 3Yg YV, Tr (YUYJ ) - 3YuTYngTr(YuYJ )
1
+ o5V (4591 + 69793 + 22593 + 649763 + 4809393 + 248095 + 82093 — 4503 + 97 ) Tr (Va5 )
+ 240Tx (YHYTYde) + 240Tr (YHYJ YuYIii}) - 1920Tr(YHY5YHY5)>
D) = LYY LY, + VLY Ya 4 3V, Y. - 8YL Y Yy

1
- 1f5yu (1393 + 4503 — 45Tr (v} + 8093)

16
) = +591YYYd+5g§YYTY + 663 Y Y, — 2TV YiYa

100 ey ey vy veYlY, - aveYrYTY LY, — v,y Yy lY,

393uHH HligtHlgly Htglg 'ty ulgtdlygltd

— 2V, YIYaY1Y, — 2V Y YEY Y, - 2V, Y YaY Y, — 4V, VY, Y Y,
+ 16V, Y Y Y, Y, — 64V Y5 Y YiYy + 8V, YAV Y Yy + 8V, YAV Y Yy
0, 8,
397157
=3V YT (Yav] ) - YoV vam (voyd) - ovu vy (Y vi)

611 15 , 136 224
+ Y, ( 90 g1+ 9195 + ?93 + Eglgi% + 89595 + 793 +5 5 (2093 +91)TT(Y YT)
— 6Tr(YHY,j,YuYJ ) 4 24Ty (YgYJ YUYEI) —3Tv (YdYJ YY) ) 9Tr( Y, Y}y, YT))

YV (= 21 (Yavh) + g?) — 32,V VT (Y Vi )

3.5 Bilinear Superpotential Parameters

B = st (vavf) - g,u(5g§ = 5Te(V,Y)) + g2) + uTr(vev)

B — —,u(23lg‘11 +90g2g2 + 375¢% — 20( — 4062 + g%)ﬁ(ydyj ) + GngTr(YeYj) + 4og§ﬂ(yuyj)

BT, =

50
+ 800g2Tr (Yuyj ) ~ 300Tr (YHYIj,YuYJ ) +1200Tr (YHYijY;;) +1200Tr (YHYJ Yuyg;)

- 450Tr(YdeT Yo ) ~ 300Tr (Yde YT Y;;,) - 300ﬂ(YdYJYuYJ ) ~150Tr (YeYteYj)
— 450Tx (YuYJ YHYJ) )
—Ms (15Tr (YHYT) _ 4(15Tr(YHY*) + 5092 + g%))
iMs (22691 + 400g2¢2 + 13000g% + 30 (29% - 5g§)Tr (YHY,S) + 30(2093, 4562 + g%)Tr (YHYI};)

225
— 50T (Y Y YY) = 225Te (Y YV, v) + 900Te (Y Vi YaYy, ) + 900Te (Vg Y[V Yy )

(47)



— 7200Tr (ng,gygyg;) — 295Tt (YdeT Yl Y;;)) (50)

3.6 Trilinear Soft-Breaking Parameters

(” = HAY Y] Ty + 2Y,Y T, — 16Y,Y 5 Ty + 5T,Y,) Yd + TV Y, — 8TuY Yy

7
o T
5917 = 3037 - 3

+Y, (2Tr(YJTe) 462 Mo + 6Tr(Yj Td) 5 @M, + 32 g§M3) (51)

8 8
B =42 ledYTTd +6g2Y,Y T, — 5glMlydyTY + 5ngdY T,

5

32 320 320
MY YEY, 2

T pititaty e+ —3m0s 15 3

6 4 16
2O TaY Yo+ 1203 T0Y ] Ya + LI TaY Y = 2ot TaY Y
160 32 80 16
— BT Y g — 15ng1Y§Y,3Yd - gggMngYf}Yd + AYEYET,

3 157
L 40 32 . 80 .
BYRYiTa+ oot ThY Yo+ 5 3 TRYYa — 6YaY [YaY [T,

39
— Y YT Y Yy =AY YV VEY LTy — AV Y TEY Yy — AY Y Yu YT,

— 2V YV YT, — aY,viv, YT, — 4v, Y Ty} Y,

—AY YT Y] Yy — AY Y T, YV, + 16V A Y YTy — 128Y,Y Y YTy

+ 32YyYETRY, Yy — 128YyY A TrY Y + 16YY Y Y Ty +16Y,YEY LY Ty
F6YYETT Y Vi + 16V YETIY, Yy — 6T0Y, YaV, Yy — 21,V YEY Yy

— 2TV YuY Y, — AT YV, Y] Yy — 2TV Y, YV, + 321, Y YR Y Y,

— 64T Y5 Y Y Y + 8TaY Y Y Yy + 8T Y EY, Y Yy —AYEYSYE YT,

— SYEYETEY LYy — AYEY Y YT, — SYL Y TI Y Y,

LYY Ty + ATEY Yy — 0 27, + 37, (Ydyj ) + Ty (YYT)

M3Y YiYy — =@ YaYiTy — ——g3YaY 5Ty

« " « N 1603 15
STRYVVYiVa — STRVIYIVAYa + g, + R T+ ATy

+ ggfggTd +8¢2g3Ty + %ggTd VYT Ty (YHYII,)
— ATV Y, Tr (YHY,T,) — 64, YTy Tr (YHYE,) 32T,V YyTr (YHY,?,)
—12v,Y] TdTr(Yde ) — 15T, Y] Yy Tr (Ydyj ) _ %ngdTr(YdYT)
+16¢2T,Tr (YdYT) — AV YT Ty (Y YT) — STV Ty (Y YT)

+ 5ngdTr(Y YT) —6YYIT, T}(Y YT) — 3Ty, Tr(Y YT)

CAYEYEY T (Y,TITH) . 5YdeT Yd(15Tr (YjTe) + 3092 My + 45Tr (YdTTd) + 4glM1)

10



— 6V Y T (VIT,) — 64YaYy Ve Te (Vi Ty ) + 2470Te (Y Y] YaYy

— 9T, Tr (Yde YdYT) — 6Ty Tr (YdYTYE Yg) — 3T, Tr (Ydyj Y, Y] ) — 3T, Tr (Yeyjyeyg )

3206 16 16 896
+ Yd( — Egi‘% 29395 My — 5 —gig5 My — ggfgiMs — 169393 M3 — Tgé‘,Ms

~ 20263 My — 30930, — 166303My + 3~ 40g3M; + g2M ) T (Vo)
- L (Vo)) - 2@ (viT) + gt (ViT) + it (VIT)

4 48Ty (YHYJ TJ;;) — 36Ty (Yde T,Y] ) —6Tr (YdYJ T,Y] ) + 48Ty (YdYEITHYj)

- 12”&(YEYJTEYJ) 6Tt (YquT TdYJ) - 12Tr(Y,T,THYd*YdT) 12Ty (Yj YT Y,;Td)) (52)
B = 1AV, YT, + 5T.Y] Y, — gng 32T, + 3T, Tr(YdYT> 4T Tr(Y Yf)

1y, (2Tr (YJT6> 692 Mo + 6Tr(YTTd) —891M1) (53)

o= 48 SV YIT, + 662V, YT, — gngY Y, 4+ 12¢2T.YY,

747 9 15
- GYEYJYSYJTE —8Y.YIT.YIY, - 6T.Y] V.YV, + — =Y giT, + 5glg§T + —g5T.
2
— 12T (Yav] ) - 15T YT (Yav] ) - gngeTr(YdeT )

+ 16g§Teﬂ(Yde ) AV YIT,Tr (Yeyj ) —5TYY,Tr (Yng )

+ gng Tr (Y YT) —6Y.Y]Y, (292M2 + 3Tr(YTTd) +Tr (Y*T ))

+ 247 Te (Y VaYyy ) = 9T T (Yav ] vav] ) — 6T (Yav{ Vi v )

— 3T,Tr (dejyuyj ) — 3T.Tr (YEYJ YeYj)

2

- Y (747g‘fM1 4562 g2 M, + 45¢2g2 Mo + 375¢3 My — 10( — 40g2M; + g%Ml)ﬂ(Yde)

+ 3092 M, T (YYT) 1042 Tr (YdT Td) _ 40og§Tr<YdT Td> — 30¢2Tr (YjTe)

— 600Tx (Y Vi TV ) + 450Te (YaY Tuv] ) + 75T (YaY T, Y] ) = 6007 (YaY; Ty Y] )

+ 150Tr(YeYTTeY*) 4 75Ty (YuWTdYT ) + 150t (YT THYd*YdT) +150Tt (Y*YTY,’;Td)) (54)
) — 6V T + AYu Y TT + 2V, Y Ty + 6T Y} Yi + 2T YV + 4T, Vi

— fngH —12¢92Ty + Ty Tr (YHY ) + Yy (249 Ms + 27[‘1"(3/r TH) + 91M1) (55)

) 5

5(T +5g1YHY Tor + 4092V Y Ter — 5g§M1YHYd*Yf — 1292 MYy Y Y

4 4
+ 5g%YHYd*TdT + 1202V Y TT + 5glM1Y WYYy — 122 MoY, Y, Yy

11



B

2 2
- 5nguYJTH + 692V, Y, Ty + 4092 T Y Vir + ggﬁTHYd*YdT
4
+6g2TY; Y] — 5g%Tqu Yir + 12g3T,Y, Vi — 12V Y Yu Y Ty
— 8V Y Y Y Ty — 16V Y TuY Y — SYu YT Y, Yy + 32V Y Y Y5 TT
+ 3V Y TaY Y, — AYuY YY) Ty — AV Yy Y] ViTT
— AV Y Y IYITT -8y T Y Yy — 4V Y T Y VE
— AV Y TIY Y] = 2V, YIVYiTy — 4v, Y] Tav vy
=2V, Y VY Ty — 4V, Y T,Y, Yir + 16Y., Y Y Y T + 32V, Y5 T Vi Y
— 12T Y Yu Y Y — ATy Y Y Y Yy + 16Te Y Y Y5V — 8TaY YY) Vi
— TR Y YLV Y] — 2TV YIVyY] — AT Y]V Y Yy — AT, YV, Y Yy

. 156 16 248
42T, YEY Y Vi + 2—5 GiTh + 5 9393Tn + —5-93Tw — 6Yn Y THTr(YHY,TI)
— 6Ty Y YT (YY) + 15 T Te (YaYy)) - §g3THT&r(YHYT)

— 12V Y T Ty (YdeT ) — 6Ty Y Y Tr (YdeT ) — AV YT Ty (YEYJ )

- QTHYd*YdTTr(YeYJ ) — 6Y, Y, Ty Tr (YUYJ ) — 127,V YHTr(YuYJ )
_8

15
AV Y YT Ty (YJTE> 12V, Y Ve Tr (YJTU) ATHTY (YHY;,YHY,TI)

YuY} Y (1009§M3 +15Tr (YII,TH) + leMl) — 12V Y YT T (YTTd)

9Ty Ty (YHY,f,YuYJ) Ty Ty (YdeT YT Y;;)

_ %YH (468911M1 + 2009292 My + 2009262 Ms + 62009 Ms + 10(2g1 M, — 593M3>Tr (YHYT)

+ (= 209 + 5003 ) Te (Vi T ) + 300 (Vi Y T v ) + 75T (Y VT Y] ) + 75T (VYT Y )
75Ty (Y;,THYd*YdT) + 75Tr(ydT Yz Y;}Td))

= 12V Y Ty + 2V YIT, — 24V Y Ty + TaY Yy + TaYlY, — 24T7Y Yy

+ Y Y Ty + Y YTy + 2T Yy Yy + 2T Y, Yy — éngH 395Ty — 1293Ty

- 4THTr<YHY ) 1Yy (24g§M3 + 6g2M, — Sﬂ(yg;TH) + gg%Ml)

8 64

= +591YHY T, — 5ng1YHYJYu + gngHYTTu + 150 M YgY Vg
640 16 . . .

+ 793M3YHY Yg - 5 =9 YgYi Ty —160g3Y YT + 591THY Yq

16

4
+ - @ TgYY, — =

* * 4 *
5 — 0T Yy — 16065 Y ;Y — 39%M1YdTYd Y

12

(57)



(1)

8 . 4
+ 91YdTYd Ty — *Q%MlyuTY Yg + 91YTY Tqg+ SQ%TJYCI Yi

+ i BTIY Yy — AYgY YoV Ty + 8YaY YoV Ty — 4aveY Thv] Y,

1YY TaY Yy — AYR Y YEYS Ty — AV Y, TEY Yy

—AYrY Y YT, — AYaYIV YT, + 8YY V.Y T — 4YYITaY} Y,
—AYgY T Y Y, + 16Y YT, Y5V — 192Yg Y3 YR YTy — 256Y Y5 Ta Y5 Vy
+16Y YR Y] Y Ty + 16YgY LY, YTy + 16YgYET{ Y Yy + 16YYETT Y, Yy
— 2T Y YoV Yy + 16T Y YoV Yg — 2T Y YLV Yy — 2T Y YR Y} Y,

— 2T YV, Y Y, + 16T YV, Y5 Yy — 1927 Y5 YR Y Y +8Ta YAV Yi Yy
+8TY LY IV Yy — 2V Y YuY Ty — AV Y TuY; Yy — 2V Y Y EY; Ty
—AYIYITIY Y — Y YR YEY ' Ty — AY YA TEY Y — 2V Y Y Y Ty

— ATV Yy —ATT Y Yu Yy Y —ATT Y VEY Yy

— AT YRY R Y Y — AT Y Y, Y Y + ;ngH + ;gngTH + 1593TH

32 248
+ T 093 T + 169393 T + —5-93Ti — 96Yy Y T (Y Yy ) — 96T Vi Vi Tr (Y Y )

g%TgTr(YgYEI) - 129§THTr(YgY;fI) 16 2THTr(YHY*) - GYHYdeTr(Yde )

L4

15 3
= 3T VaTr (Yav ] ) = 8V Vi Ty e (Yav) ) = 677 Yi v e (Yavy)
— 9V VIT T (YYT) — TRY YTy (YCYJ) —yr Yd*THTr(Y@Yj)
—oTTY Yy Tr (YEYJ ) — 6YRYT,Tr (YuYJ ) — 3TRYY, Tr (YUYJ )
_3yT YJTgTr(YuYJ) — 617 YJYgTr(YuYJ) - 6YdTYd*YHn(Yj Td)
YTV YTy (Y;Te) . %YHYJ Yd(15Tr (YdT Td> 242 My + 5Tr(YTT ))
— 6Yg YV, Tr (YJ Tu) —6YTY Yy T (YJ Tu) - 128YHY5YHT1«(Y§T,;,)
+ 8T Tr (YgYTYde) + 8T Tr (YHYT Y, Yf) — 64T T (YHYf ngf)

15YH (4591 M + 3g3g5 My + 32g7 93 My + 3297 g3 My + 24093 g5 M3 + 248095 M
+ 36393 M + 22565 My + 2406303 Mo + 4(20g3 My — 4563 My + g2y ) Tr (Ve V)
- 4(20g§ — 4562 + g%)Tr (Y,;TH) - 120Tr(YHYj TdYIZ—‘I) — 120Tx (YHYJ Tuyg)
+1920Tr (ngf THY’f) —120Tr (Yde ThY] ) —120Tr (YuY;—;THYJ ))

= 42V Y T + 2V, Y Ty + 4V, YT, — 16Y, Y Ty + 4Tu Y, Yy + TY ) Yy

13



Tu

1 1
+5T,Y]Y, — 8T, Y Yy — éngu — 32T, — §6g§Tu + 37, Tr (YuYJ)

26 32
—giMy + = M3>

+Y, ((ngM2 + 6Tr(YTT ) =0t

o = —Eg%YHY,BTu + gogg?YHYJ,Tu _ip MlmfT Y+ égfyuyf T,
— %glMlY Y1V, — 1202 MoY, Y, Y, + 59 2y, YT, +6¢2Y,Y,T,
‘1’5 MY, Y7 Y + 33 MY, Y5Yy — ?5 Y YTy — 3§Og§yuy5TH
- %ngHYgYu + % 2Tu Y Y, + %g%Tqu Yy +12¢2T, Y. Y,
- %nguYng 1gog§T YiYg — AYu Y Yu YT, — SYuY i TaY}Y,

— AYRY YY) T, — 8Yu Y TIY Y, — A, Y Yy T,

— 2V, Y Y,YiT, —4v, YT V]V, — av, YT Y] Y,

—AY Y IYEYETy — AV, YITEY Y — 4, Y Ye YT,

— 6, YV, YIT, — 4V, Y Ty} Y, — 8V, YT, Y]V, +16Y, Y Y5V]IT,

—128Y, YA Y YiTy + 32V, Y TrY Y, — 128, YA TrY S YE + 16V, YAV Y Ty
F16Y,YSY IV Ty +16Y, YA TIY Yy + 16V, YT Y Y — 8TuY Yu Y} Y,

— 8THY Y IY Y, — 2T, Y YaY vy — a1, Y] Y,Y Y,

— 2T Y YEYS Yy — 2 YUYV, — 6T, Y, VY]V, + 321, Y YRV, Y,

611

— 64T Y Y YEYy + 8T, YEY ] Y Yy + 8T, YAY, VoY + — 50 91T, + g7 93T,
15 136 224

+ 9T+ S0t g3 T + 80363 T, 424 94T — QYHY,}TuTy(YHY,})

— ATRY Y, Tr (YHYIZ) 64Y, Y Ty Tr (YH ) 327, Y*YHTr(YHY )
6V, YTy (Yor]) = 3Ty vame (Yav] ) - vy Tame (V)
~T,Y]Y,Tr (YeYj ) — 12V, Y T, T (YUYJ ) — 15T, Y Y, Tr (YuYJ )

+ %g%TuTr (YuYJ ) + 16¢2T, Tr (Yuyj)

+ 145YHY Y, ( 10092 M5 — 15Tr(YTTH) +4g2M ) 6Y,Y YdTr<YTTd)
—o2v,Y] YdTr(YeTTe) — 18Y, Y]V, Tr (Yj Tu) — 64Y, Y} Yy Tr (YgTH>

_ 6Tuﬂ(YHY,§YuYJ ) + 24TuTr(YHYJ Yuyg,) — 3T, Tr (YdYJ Y, Y] )

— 9T, Tr (YUYJYUYJ)

14



- %Yu (611g;1M1 + 4592 g5 M + 1369793 M, + 1369792 M3 + 36092 g2 M3z + 224093 M3

+ 45622 My + 675¢3 My + 36092¢2 M, + 36 (20g§M3 n ngl)Tr(YuYJ)

—36(2003 + g ) Te (VI ) + 270 (Vi VATV ) = 1080Te (Ve ViTLYG)

+135Tr (YdY,j T, ) +135Tr (Yuyj T,v} ) +270Tx (YuYJ THY;I) +810Tr (YUYJ Tuyj)

1080 (Y, Y TV, )) (60)

3.7 Bilinear Soft-Breaking Parameters

6 3
b = =+ g1 M+ 6g3Map + B ( 362+ 3Tr(YdeT) n 3Tr<YuYJ> ~ ot Tr(YeYeT>)
+ 6 (Y{Ta) + 20T (YIT, ) + 60T (VIT,) (61)
231 , 9 15, 2 6 4
8 =B (oot + 2otad + gt — £ (— 4063 + g} ) Te (Yav]) + 2T (Vo) + ZgiTe (VL)
5 175 29275 5 5
+ 1662 Tr (YuYJ ) - 6Tr(YHY,§YuYJ ) + 24Ty (ngj YdYEI) n 24Tr(YHYJYuY5)
- 9ﬁ(Yde YY) ) - 6TY<YdeT vz Y;}) - 6Tr(YdYJYqu ) 3Ty (YJJYJJ)
— 9Tt (YUYJ YuYJ))
2
- %M(Z?)lglMl 4 45¢292 M, + 45¢2g2 My + 375g3 M, — 10( 4092 M5 + ¢ M1>Tr (Ydyj)
+ 3002 Tr (VoY ) + 20020 T (Yo Y] ) + 40063 My Tr (Y, V] ) + 10637 (V[T )
- 4009§Tr(ydT Td) - 30951&«(1/5 Te) - 2ngTr<YJ Tu) - 400g§Tﬁr<YJ Tu)
+150Te (Yi YT,V ) = 600Tr (Y Y TuYjy ) = 600Te (Y YT Y5 ) + 4507 (Yay [ Tav] )
+150Te (YY) T, YT) _ 600Tr(YdY*THY*) n 150Tr<Y YiT, YT) ¥ 150Tr(Y YTTdYT)
+150Tx (Y v THY;I) + 450Tx (Yuyj T,Y} ) — 600Tx (YuygTHYJ ) +150Tx (YQITHYd*YdT)
+150Tr (Y*Y,ﬁ{ YHTd)) (62)
4
84y = +BS( - (15Tr(YHY ) + 5092 + g1> + Tr(YHYT))

2
+ = Ms (15T1~(YT TH> + 20093 M; + 42 My — 60Tr(Y*TH>> (63)

2
82 = o (BS (22691 + 400g2¢2 + 13000g2 + 30 (2g% _ 5g§)Tr (YHYIQ) 430 (20g§ 4562 + g%)Tr (YngI)

— 450Tx (YHYJIYHY,T,) — 225Tr (YHY;YUYJ ) +900Tr (YHYJ YdY;;) + 900Tr(YHYJ YUYI’{,)
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— 7200t (YHYI;YHYI;) — 295Tr (Ydyj Yz YH))

—9My (452911M1 + 400g2¢2 M, + 400g2g2 M + 2600092 M + 30 (2g§M1 - 5g§M3)Tr (YHY,T,)
+30 (2Og§M3 — 45g2 My + g%Ml)T&(YF—,YIg) - GngTr(Y,T,TH) + 15og§Tr(YQITH)

~ 3093 (Vi Ty ) + 135003Tx (V;3 Ty ) — 60093 (Vi Ty ) + 900Te (Vi Y\ T Y )

+225Tr (YHYI}TuYJ ) — 900Tr (YHY; Tdyg,) — 900Tr (YHYJ TuY;;) + 14400 Tx (ngngyg;)
— 900Tx (YdYéTHYj ) +225Tr (YUYJ THY;) — 900Tx (YuygTHYJ ) +225Tr (YI_TITHYd*YdT)

+225Tr (Yj Yl Y;}Td) ))

3.8 Soft-Breaking Scalar Masses

3
o011 = \/;gl ( — 2m25 —2Tr (mi) + 2m%~ —Tr (m?) — qud + m%{u + Tr(m,zi) +Tr (mf) + Tr(mi))

1
02,11 = Eg% <2Tr (mfi) + 3Tr(m52> + 3m§{d + Bm?{u + 4m2§ + 4m% + 6Tr (mg) + 8Tr (mi) + Tr (mi))

11
031 = %\/—175‘(]1 ( — ngm%{d — 45g§m§1d + ngm%u + 45g§m§1“ + ngmQS + 4009?,771% — 8gfm?§ — 4OOg§m2§
+ 4(209§ + g%)Tr (mfl) + 3697 Tr (mg) — 9Ty (mlz) - 45g§Tr(ml2) + g%Tr(mg) + 45¢2Tr (mg)

+ 8093 T (m2) — 3293 Tx (m2 ) = 160g3Tx (m2 ) — 60mE T (Vir v}, ) — 240m2Tr (Vi Yy )
+90m% Tr (Yde ) + 30mi,dTr(YeYJ ) — 90m% Tr (YUYJ ) — 60Tx (YHmZY;I)
+ 120 (Vi Yfym?2 ) + 240Tx (YirVm?) — 60T (YaVm3") = 30Te (Yam2' Y]
— 60T (V.Y m2*) + 30T (Yem Y, ) +120T (Y, ¥ m3) = 30T (Yum2 Y] ) )
1
O22 =3 <3Tr<m3) + m%{d + m%{u + Tr(m?))
1
023 =5 <2Tr<m§> + 5m2§ + 5m% + Tr(m?l) + Tr(mi))
2 32 .
Bt = 1z TLM = TgUMs| — 6931 Mo + 2m3;, YVa + 2miy VY., + 2T]T,
+2TIT, — 16m%Y; Yy — 1675 Ty + m2Y Yy + m2Y,]Y, — 8m2Y; Yy
+ 2V m3Yy + Y, Yym?2 + 2V, Im2Y, + Y V,m2 — 8V Yym?
1
—16Y;m>*Yg + ——aqi1lo
gMmg I \/Egl 1,1

16



2 1 . .
ﬂffﬁ = + 201031 [Mo|” + 3395 1| Mo [* + 3205031 | Mo |* + = 9793 Mi 1M + 16953 M1 M;
4 8
+ 591deYTYd + 5g1mH Yy, - *Q%MlTTYd + Q%TTTd
8 8 32 320
- fglMlTTY + i TIT, — 129 59

410 45 L ((15(2zg§M3 +3¢2 (2M3 + MQ)) +g? <2M3 + M1>) 1+ 300( — MY Yy + Yng))

GmEYEYy — miY5Yy

+— 225 @M (( (1Gg§ (2M1 + M3) +9g2 (2M1 + M2)) + 6699%M1>1

+ 60(12M1YT Y, — 16M,Y; Yy — 3Y Ty + 6M, Y] Y, — 6Y,T, + SY;;,TH))

+ 350 @M TEY g + 3§Og§M3T;,YH 3§ 935 Ty — 320 275 Ty + %g%ngij
+ %glm2YTYu - Tg Pm2Y;Yg — %gg 2Y5Yg + gngdTmﬁYd
+ 5leTYdm + 5g 2y tm2Y, + ;Lg%YTY m ﬁngngmz
— g RYAYRm = SV amE Yy — S GRY Yy — Sy, Y] Yav Yo

— AV Y TIT, — AV T T Yy — dm?, Y YEY Y,

—AmEYYEY Yy — AV YETHT, — 4] TETS Y,

—dm} Y YR YY, — Aam3Y Ve Y)Y, — avive i T,

—8m% YV Y]Y, - aV]Y, TiT, — 4V} Ty )Y, — 4V T, TlY,

— AT Y Ty — ATIT, Y Yy — AT YEY ST, — ATITEY Yy

— AT Yy YT, — ATV, YIT, — 4TI TyY ] Y, — 4TI T, Y] Y,

= 256mEY Y Y Yy — 128Y Yy Ty Ty — 128Y 5 T Ty Y + 16my; Y Y] Y Yy
+16mEY LY, Y Yy + 16YLY, T Ty + 16m3, YAV, VY + 16m3YEY, YiYy
+16YAY TiTy +16YE T TyYy + 16Y ST TiYy — 12875 Y YTy
—128T 5 T Y Yy + 16T Y Y Ty + 16T5Y, Y Ty + 16757 Y, Yy

F 16T T Y, Yy — 2m2Y, VY, Yy — 2m2Y Y Y Yy — 2m2Y Y Y} Y,
—2m2Y IV, YY, — 64m2Y Y YA Y g 4+ 8mlY Y Y Yy + 8m2Y Y, Y Yy

— AV m3Y,Y] Yy — AV mAYE Y} Y — AY Yam2Y] Yy — 4V VeV m3Y,

— 2V Y Y Yam?2 — 4V, YYiim3Yy — 2V Y Vi Yym?

— AV Y mP Y, Yy — Y]V Y m2Y, — 2 YV Y,m?

— AV YpmZ Y Y, — 4V m2 YY) Y, — 4V m2Y, Y]V, — 4V Y,m2Y]Y,

— YV, YImlY, = 2]V, Y Yum2 — 128Y YmlY Yy — 64Y Y Y Ym!?

—128Y ;YR Yrm2 Yy — 128Y m2 Y Y Yy 4+ 16Y 5 m2 Y, Y Yy + 16Y m2 Y, Y Yy
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+16Y Y, m3 Y Y + 8Y LYY Ygml + 16Y Y Y im2 Yy

+16Y ;Y mZ Y Yy 4+ 8Y Y, Vi Ygm? + 16Y5 Y, Y m2 Yy + 6931020 + %ggﬁam
+ %gfmg,u + 4\/%9110371 —128m3Y;; Vg Tr (YY) — 64T T Tr (Y Vi )
— 32m2Y; Yy T (Ya Y5 ) - 325 Yam2Tr(Ya Vi ) — 64Yjm2 Yy Te (Ya Yy )
— 64V} Ty Tr (YHT;;) —12m%, Y] YTy (YdY; ) — 6T, T (YdeT )

— 3m2Y, Y, T (YdeT ) — 6Ym2YyTr (Ydyj ) — 3V Yym2Tr (YdeT )

— 4m3, Y] YdTr(YeYJ) — 9T Ty Tr (YEYJ) —m2Y] YdTr(Yng)

— ¥ m2Y, Ty (Yeyj) — Y Yym2Tr (Yeyj) —12m2 YV, Tr (YuYJ )

— 6TIT, Tr (YUYJ ) — 3m2Y,] Y, Tr (YuYuT ) — 6V m2Y, Tr (YUYJ )

=3V IYum2Te (VY] ) - 6T vaTe (Y] Ta) — 27} vaTe (YT,

— 6T}, Tr (YT, ) = 647 Yy T (Y T ) — 6475V T (75T )

— 6Y]T,Tr (T;YdT) — Y] Y Ty (T;TdT ) — oV Ty Tr (T:YQT)

— vy, Tr (T:TeT ) — 6T, Tr (T;Yf ) — YV, Tr (T;TE )

— 128V Y Tr (nggyg;) — 6V Y, Tr <m§YdeT ) — oy ]y, Tr (mzyeyj)

— Y]V, Tr (m?Y; Y) — Y] Y Ty (mgyj Yd) — 6Y,Y,Tr (mgyj Yu)

— YV, Tr (miyuyj)

6
/gfil) = = G UM = 6g31|Mof* + 2miy, YIYe + 2] T, + miY Ve + 2V meY.

3
+ Y Y.om? — \/;91 1o

5 .12
B = 598 (391 (202 + M) + 5563002 )15 + gty Y.V,

3 12

+ gt} ( —20YIT, + 3(593 (2M1 T Mg) n 77ng1) 1+ 4OM1YJY6) - S gMIT]Y,
12 12

R GRTIT, + S tmRYIY, + LRI, + St Yom?

— 8my YIV.YY, —AYIY.TIT, — 4V T.T]Y, — ATIY.Y]T.
—ATIT,Y]Y, — 2m2Y] Y, Y]V, — 4V M2V, Y]Y, — 4V Y.m?Y]Y,

6 3
— AV Y. Y m2Y, — 2V Y.V Y.m? + 6951005 + 393102,11 - 4\/;91103,1

18



—12m%, Vi YeTr(Yde ) — 6T T, T (YdeT ) — 3m2Yly, Tr(YdYT)
— 6V m2Y, Tr (YdeT ) YTV m2 Ty (YdeT ) — dm% YV, Tr (Yeyj)
— oI (VoY) — VYT (Vo)) — 2y (YY)

— Y Y,m2Tr (Ye}/'j ) — 6T1Y,Tr (YdT Td) — Ty, T (Yg Te>

— 6T, Tx (T;YdT) — YV, Tr (T;TdT ) oI Ty (T;YeT)

—ovi YETY(Te*TeT ) —6v! YeTr(mledeT ) —ovi Yeﬂ(mﬁyeyg )

— VY, Tr (m%Yj Ye) — YV, Tr (mgyj Yd)

By = gl\M1|2 692 |Ms > — \/gglal,l o+ 6m, Te (Yav] ) + 2mi, T (vovd ) + 6o (1577
+2Te(TITT ) + 6Te (mBYaY] ) + 2Te (m2Y.Y] ) + 2T (mfYJ Y. ) + 6Te (m2Y] V2
57{2[ - (15 2 (397 (202 + My) + 556305 ) M3
+ 2M; (693g My + 90g2 M, + 4562 My — 40M1Tr(YdY ) n 120M1Tr(YeYJ ) +20Tr (Yj Td)
— 60Tt (Yj T))
+ 10(15g§02,2 + 3620011 — 2V/15g1031 + (160g§|M3|2 —2g2m% + 8og§m§,d)Tr(Yde)
+6g2m?, Tr (YSYJ) — 80¢2M;Tr (Yj Td) +2g2 M, Tr (Td Y, ) - SOg§M3Tr<T;YdT)
- 2ngr(Td*TdT ) + 80g2Tr (T;TdT ) 6¢2M, Tt (T YT) + Gg%Tr(T*TT)
22Ty (mgdej ) + 80g2Tr (mgydyj ) + 647 Tr( ‘g‘YeYJ) + 6¢2Tr (ml Y] Y)
- 2g§Tr( QYTYd) + 80g2 T&«( 3Yij) - 30ﬂ(YHT;TJY£I)
+120m, Te (Ve VaYy ) + 120m3Te (Vi VYavy; ) + 120 (Y Vi 7T )
+120Te (YT TaYy, ) = 90m, Te (Yay Yoy ] ) — 00T (Yav  Tur))
— 30m3, Tr (Ydyj vz Y;;) — 30m2Tr (Ydyj vz Y;;) 30Ty (Yde TgT,’;)
— 15m%, Tr(YdYJ Y, Y] ) - 15m§{“Tr(YdYJ Y, Y] ) - 15Tr(Yde TuTj)
— 90Ty (YdTTTdYT) — 15Ty (YdTTT YT) n 120Tr(YdT* TaY, ) 30m3, Tr (YY v.Y; )
30Ty (YeY;TeTj) ~30Tr (YeTgTeYJ) - 15%(1/“1/; TdTg) 15Ty (YuTgTdYJ)

— 30Tr (Y,T,THT;YdT) - ?,()Tr(ydT Yl T;;,Td) +120Tx (YngTT;TH)

19
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+120Te (Yem2Y[VaY ) + 120 (Vg Y m3YaYy, ) +120T (Y [Yam2Yy; )
+ 120 (Vg VaYjm2* ) = 90T (m3YaYfvav]) — 30T (m3vay v vi)
— 15Tt (mgydyj Y, V] ) — 30Ty (miYg Y} YY) ) — 30Tx (mﬁyeyj v.v; )
= 30T (Y, VoYY, ) = 00T (m2Vvay va) — 15T (m2v]vav,va,)
— 30Tr (mgyj e Y;;Yd) — 15Tt (mgyj v, Y] Yd) — 15Tt (mgyuyj Y,y )
— 30Ty (YdeT Y mi*Y};)))
6 3 .
= 2 gE M — 693 M + \/;gm,l +6my, T (VY] ) + 6Te (Ti 7T ) +6Te (m2Y[v, )
+6Tr (miyuyj)
3 ) 6 3 8
= +59§ (393 (2M2 + M1) + 559§M2>Mz + 695022 + 59502,11 + 4\/79103,1 + ggfm%uTr<YuYJ)

5
+32¢3m% Tr (YuYJ ) + 6492 | M;|* T (YUYJ>

1

+ gt ( — 40Tr (YJ Tu) + 4592 M, + 69392 M, + 80M1Tr(YuYJ ) + 9Og§M1)
8 8

— 320305 T (YT, ) - SgiMI T (T2vT) = 3203y e (T3 ) + 5ngr(T;TE)

+ 8203 e (1,70 ) + gngr (m2viv.) + 3203 (m2v Y., ) + gg%Tr(m;iYqu)

+ 322 Tr (mZYuYJ ) —12m3 Tr (YHY,;YUYJ ) —12m3Tr (YHYI_TIYHYD

12Ty (YHYITITuTD — 12Ty (YHT;ITuYJ ) +48m3; Tr (YHYJ Yuyg,)

+43m2 T (Ve VYo Yy ) + 48T (Ve VITL TG, ) + 48T (Ve TIT, Y, )

— 6m%, Tr (YdYJ Y, Y] ) —6m% Tr (YdYJ Y,Y] ) — 6Tt (YdYJ T,T] )

—6Tr (YdTJTqu ) —6Tr (Yuyj TdTJ) — 36m%, Tr(YuYJ Y, Y} ) —12Tv (YUYJ THT;,)
36Ty (YUYJTUTJ) - 6Tr(YuT;TdYJ) - 12H(YUT5THY§I) - 36Tr(YuTgTuYJ)
+ 48Ty (YuT;gTHYJ ) + 48Ty (Yng T;Tg) — 12Ty (YHY;}meYuYJ)
(YHYITIYungJ ) —12Tr (YHYIj,YuYJ mi) — 12Tt (Yng*Y,EYuYJ )
48Ty (ngﬁyj YuY,;;) + 48Ty (YHYJm,%YuY;;) + 48Ty (YHYJYumﬁyg)

4 48Ty (YHYJYuY§m3*> — 6Tt (mfIYdYJ Y, Y] ) — 6Tt (mgyj Y,y Yu>

— 6Tr (mgyj Y, Y] Yd) — 36Tr (mgyj Y,V Yu) — 6Tr (miyuyj Yy )
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— 36Tr (m?YuYT Y,V ) (77)

32
52; = 15 gAML — 31| My + Am3y YoV, + AT T] + Am3Y LY} + ATHTS,
+2mAYY] + 2mAY Y + AYam?2Y, + 2Y Y m3 + 2V Yiim3

* 7k 1
+AYEm2Y ) + 27?591 loi1

4
Bt = +50tmiy, Ya¥{ +12g5miy, YaY ] + 2465 M Yav{] - *glMleTT

4
— 1263 My Y, TS —12g2 MET,Y ) + =i 2TyTS +12¢3T4T)
32 .80 . 32 80
+ EQ%W%YEYH + ?gngSYFY;YH 15 3
4
+ 39t M; (15(16M1Y,§YH — 3T,V + 6MY,Y] — 8T,§YI§) n 2(339ng1 + 4042 (2M1 + Mg))1)

16 32
EOM; ( (3309305 + 493 (205 + M1 ) )1+ 75 (2M3ngg; - ThY;)) + =

80 2 16
3 GBTETS + 5gldedYJr + ngdedYT 9

40
+ jggmleH Yi + ledeYT +12g3Yym2Y] + glmf m2

6 O 32
+ 6gQYdYde + BYRYimE + —g3Y i Yim3 + '

830 g2Yy 2*YH - SdeYdYTYdYT AY Y] TyT) — am3; YoV iV, Y]
—dm¥y VoYV, Y] — 4y T, T} — Ay i1,y - av i, Y]
+32m% YoV i YY) 4+ 32miY Y YY) + 32V, Y TrTh + 32Y, T Ty Y

— ATV T — 4Ty YY1 — 4T TV, Y — ATy TY, Y

+ 32T,Y YT + 3214 5 YY) — 16miYEY Y LY — 8YLYAETETS,
—8my Y Y Y, 'Yy — 8m§Y§ Y YIvy - 8YEYITITY,

— 8YATHTEY — SYETITI Y — 8STEY S YE TS — 8TEY Y. T,

— 8TETHYEY Y — 8THTI Y'Y — 2m2Y,Y YY) — 2m2y,yiy,v)
F16m3Y Y YY) — Am3YEYSYAY — Am3YE Y VY — 4Yam?2Y vy,
— AYym2Y Y, Y] + 32Yym2Y Y RY, — AY Y m3Y, Y, — AV Y] Yym?2Y)

— VY YaY m3 — 4Y,Y, m2Y, Y, — 4Y,Y, Y, m2Y,]

— 2V,Y, [V, Y m3 + 32Y Y Ym2Y, + 16Y VY5 Y, m3

+32Y,YEm2 YY) — 8YA Y miYA Yy — AYEYRYEYmE — 8YA Y YEmE Yy
—8YmIYaY Yy — 8Yymr Y Y, Y — 8V YamZt Y, Yy

GIMIY [ T} — — g3 MsY i Tj

+ g%TgTE

2 Ty *
dYHYH

91YHm2*YH
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2
—AYEYIYIYEm2 - SYEYI VI m2 Yy + %93102 3+ 185

— 8m2Y} Y;ITr(YHY,T,) — ATE T Ty (YHY,T,) —om2YTYETr (YHY,TI)

$loa 1y + 8\/%—591103,1
oY EYim2 T (YHY,;) AV m YT (YHY,j,) — 24m?, VYT (YdeT )

- 12TdeTr(Yde ) — 6mAY,Y] T (Ydyj ) —12Y,m2Y, Tr (YdeT )

= 6Vay{m3 T (Yav]) - sm¥, vav T (vovl) - arumime(voY)

—om2Y, Y] Tr (Yeyj) — AYym2Y Tr (YCYJ ) — Y,V m2 Ty (YCYJ )

—AYITETY (Y,}TH) — 12Y,T} TY(YdT Td) — Ay, T} ’H(YETTS)

ATTYET (THYH) AYTYE T (THTH> 12T,V Ty (T;YdT)

—12Y,Y Ty (T;TdT ) — AT, YTy (T;Yf) — AV, Y Tr (T;TeT )

—4vF Y;;T&(YHY,TImg) — AYEY; T (YHmi*Yg,) —12V,Y T (mgydyj )

AV, Y] Tr (mQ}erT) — AV, YTy (m2YTYe) —12Y,Y Tr (m2YTYd)
32 32
@(y =—T:9 G1|M,|? — §g31\M3|2 +AmEYRY ) + A3 VY] + ATy T] + 47,7

2V Y m?E 4+ AYm2 Y + 2m2 YY) + 2m2Y, Y + 4V, m?2Y]

1
+ 2YuYJmi — 4\/717591 loi1
16 80 16 80
B = — MY+ S mEYuY + ot MiYuT] — g MsYuT}y
4
= zoimi YaYl + 12g%m%1 VoY + 2465 M YY) + 59%M1YUTJ
—12¢2M,Y, T + 45 M ( (165g§M3 +8¢2 (2M3 + M1)> 1475 (2M3YHY;I - THY,T,))

16
~ T T + S AT,

1
+ %glMl*( _ 15( — 3T,V — ATyY}, + 6MY, Y] + 8M1YHY,T,) n 8(357g§M1 + 4042 (2M1 + Mg)) 1)

4 8
~ R2GMT,Y] — S TuT] + 1263 T] — (=i YuYim;
40 16 i} 80 . 8
+ ?g?%YHYIBmz - EQfYHmﬁ vh+ §g§YHm§ v - BgfminYé

40 2 4
+ S GmYnYh = sgtmiY. Y] + 6g5miy.Y] - cgfVumiY]

2
+12¢3Y,m2Y, — 3911/ WYim2 4662V, Yim2 —16miYu Y, VY]
— 8Yu Y TuT) — 8YuThTuY}, — 8m%, YuYy YdTYITI
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— 8mEYuY YY) - 8YuY T T — 8YuTiTY Y]

—dm} VY YY) —am? VLYYV - av, v 1T

—8m¥ Y, YV, Y -4V, YT, 1) — 4Y, T) T, Y} — 4V, TIT, Y]

+32m3;, Y, YAYRY] +32mEY, YAYRY, + 32V, YA T Tl + 32Y, T5TgY,
— 8T Y YTl — 8Ty T YY) — 8Ty Y YI T, — 8Ty TiYIY}

— AT YY) — a1, Y}V, T — 4T, TiV, Y] — 4T, 1) v, V]

+ 32T, Y5 YT + 32T, T YY) — AV Y Y Yim? — 8V Y, Yam2 Y
— 8Yu Y m2YuY] — 8YumX Y YuY] — 8Yum¥ Y Y'Y}

— 8YuY mZ Y]V — AYp Y Y Ym2 — 8YuY Y m3 Y}

— A2 Y Y YY) — am2Ye Y YEY) - om?y, Y Vvl - om?y,viv, v
+16m2Y, YR Ya Y] — 4V, m2Y Vv — av,m2Y]y, Y]

+32Y,m2Y YY) — AV, Y m2Y, Y] — 4y, V] Yum2y ]

— 2V, Y Y Yim? — 4V, Yim2Y, V] - 4V, v v,m2Y] - 2v, VY,V im?

32 32
+ 32V, YA YgmlY,) + 16Y, Y5 Y Yim2 + 32Y, YEmZ YV, + §g§102,3 + thaw

- 16\/%9110371 — 8mAYy YT (YHY;I) - 4THTLTr(YHY;I)
— 2V mE T (YY) = Vaum3 VT (YY) = 2m2 iyt (Vi)
— 24m2, Y,V Tr (Yuyj ) — 127, T T (YuYJ ) — 6m2Y, Y, Tr (YuYJ )

— 12V, m2Y, Ty (YuYJ ) — 6Y, Y m2Tr (YuYJ ) - 4YHTITITr(Y;ITH)
12, T T (YJTu) —ATRY Ty (T,’;Yg ) AV YT (T;,T,§>

- 12TuYJTr(T;Yf ) — 12V, YTy (T;Tg’ ) - 4YHY§,Tr<YHY§Im§)

- 4YHY;,Tr(YHm§*Y;,) - 12Yuyjﬂ(mgyjyu) 12V, VI Tr (mZYuYJ)

24
B = — M| +2 <2m‘j‘,dYeYj FOLLT 4 2Y.m2Y 4 m2Y.Y 4 Yeij§>

5 =
me

3
+ 2\/;911014

ﬁfjg = % (GQ%MT (2589%M11 + 5( —2M\ YY) + TeYj)> + 20911(39102,11 + \/503,1)
~ 5(303 Mz TLY, + 6g3T. TS — 30g3T.T] + 3g3m2Y.Y ]
— 15g3m2Y. Y[ + 667 Yemi Y] — 30g3YomiY [ + 3g7VeYIm?
— 1563V, Y, m? + 20m3, V.Y V.Y + 10V VI T.T] + 10Y. TIT. Y,
+ 10T Y, Y. TS + 10T, Y. Y + 5m2Y. VIV, Y. + 10Y.miY Y. V!

23

(82)



g =
S

)
/BS

s

3

N — N —

@

—~
=

39

F10Y, Y m2Y, Y + 10V, Y Vem2Y] + 5Y. Y Y. vim? + 307,11 Tr(Yde )

+15mEY YT (Yav] ) + 30Yem?Y [ Te (Yav] ) + 15Y, v m2 T (vav])

0TI (VoY) + 5m2V YT (Yoyd ) + 10Vemy i T (voy))

+ 5Y8ij§Tr(YeYJ) v, 1 (10Tr (YJT8> + 3092 M + 30Tr (Y*Td) — 6g? M1>

+ 30T Y T (T v ) + 10T T (T2

+ov.y) (3g%m§{d — 15g3m%, — 30g3| My ? + 30m§,dTr(Yde ) +10m3;, Tr (YEYJ) 15Ty (T;TdT )
45T (T;TZ ) 15Ty (mZYdYT) 45T (mgyeyg) 45T (mfyg Ye) +15Tr (mgyj Yd)))>

~ et = T+ 2
+ 2T (Vi Yfm? ) + 2Tx (Yim3 v, )

g1 +2m3Tr (Yo} ) + 21 (T5TF)

2:5 ( 20 (1009 M + 200g2M, — 30Tr(yT TH) + 33092 M, + 60M1TT(YHYT))
+ 5(10g§M§ (3Tr (Y,}TH) + 42 My + 690g2 M; — 6M3ﬂ(YHYQ,) + SglMg)
+ 3(100930273 + 220911 + 2v/15g1031 + 2(2g$ - 5g§)m2sTr (YHYQI)
+ (10g§M3 - 4g§M1)Tr(T;}Y§ ) + 4g1Tr(THTH> — 10g2Tr (T;,T§> + 4g1Tr<YHY;,m )
— 10g3Tr (YHY;Imi) + 4g%ﬂ(YHm§*YQI) - 1Og§Tr(YHm§*Y;I) - 60m§ﬂ(YHY;,YHY;I)
— 15m, T (Y vay) ) = 15m3 e (Y Vi vy ) - 60T (VY T T, )
— 15T (Y YT, T] ) = 60Te (Yi T Ty, ) = 15T (Yu T 1Y) ) = 15T (Y Ty T )
- 15m§{dTr(Yde Y Y;;) - 15mgTr(YdeT Yl Y;;) — 15Tt (Yde TET;I)

- 15Tr(YuYJ THTIT{) - 15Tr(YuTJTHY,TI) - 15Tr(Y,§THT;YdT) — 15Tr (Yj YgT;,Td)

= 30T (Y Y Vi Yfm? ) = 80Te (Yir Y Yim3' Vi) = 30T (YaViim2 Vv ) = 15T (Y Vim2v,y) )

_ 15Tr(YHYQIYum§YJ ) 15Ty (YHYQIYUYJ mi) _ 30Tr(YHm§*Y§,YHY;)
- 15ﬁ(yHm3*Y£IYuYJ ) — 15Tt (mZYdYJ Y Y;}) - 15ﬂ(mgyg YiYaY) )

B 15Tr( 2Y;Yg[’YI§Yd> - 15Tr(Yde ngiyfz))))
5

(85)

120Tr (YHmQY ) + 20093 | Ms|? + 42| My |? + 60m2§Tr(YHY5) + 60Tr(T;ITH) + \/15g101,1) (36)

8
- 225( 2\ (wa Ms — 15Tr (Y*TH) +20092M; + 3OM1Tr(YHY*) i 3399§M1)
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+5(10g3M; (12M5Tx (Y5 Y7, ) + 202 My + 34563 Ms + 43 My — 6Tr (V5 T ) )

+ 3(509§U2,3 + gio211 — V1bgios 1 + ((20932, — 4503 + 9%)7”25' - 909§\M2|2)TT(YHYE[)

— (20930Ms — 456305 + g My ) Tr (Y Ty ) + 4563M;3 e (Y5 T ) + 63T (75T )

— 45g3Tr (TI’;TH) + 2002 Ty (TI’;TH) + 22T (nggyg,) - 90g§Tr(YHm§Y,3>

+ 4063 T (Vm2Yy; ) + 30mdy, Tr (Vg Vi YaYy, ) + 30m3 e (Y Y] YaYy, ) + 30T (Ya Y[ TuTy, )
+ 30m%, Tr (Y Y YaYy ) +30m3 e (Vg Y[ VaYyy ) + 30T (Ve YT, Ty, ) + 30T (Yo T TaY;)
+ 30T (Y5 TI T Y, ) — 480m3 T (Vi Y5 Ve Yy ) — 480Te (Vg Y T Ty ) — 4807 (Vg T T Vi )
+ 30T (YaTj TV ) + 30T (Va5 T ) + 80T (Vi Y T T ) + 30T (Y Y T2 T )

+ 30T (Yerm2Y{ Ya, ) + 30T (Vgm2Y, VY ) — 480Tr (Ygm?2V;: Ve Vs )

+ 30T (Y Y maYayy ) + 30T (Vi Vi Yam2Y5; ) + 30T (Y Y[ YaYjym2*)

+ 30T (Vg m2Y, Yy, ) + 30Tx (Ve[ Vum2Yy; ) + 30Te (Vg Y[V, Ym?")

— 480 (Vg Y Vem2Ys ) ) ))

3.9 Vacuum expectation values

By

(L = %vd< = 20Te (YY) +3(563 + g7 ) (1 +Xi) = 60Tx (vav))

1
B2 = —vd( — 462g7 — 18092932 — 120095 — 9971 Xi — 9097 gaXi + 87595 Xi + 9g1 Xi* + 90g7 g2 Xi?

B
B

400

— 9254Xi? — 40(5 (32g§ + 9g§Xi) +g? (9Xi - 4))%(1@3/; ) - 120(5g§Xi +g? (4 + Xi))Tr(YeYj)

— 9600 (Y[ Ya¥y ) + 3600Te (Ya¥{ Yav] ) + 2400Tx (Yav{ Vi ) +1200Te (YavfvoYy)
+1200Tr (YeYeT Y.y} ))
(0 = 2%%( - 20Tr(YuYJ) + (595 + g%) (1 + Xi))

@ _

1
v = 400"
225¢4Xi2 — 40 (5 (32g§ + 9g§Xi) +g? (9Xi + 8))%(}/“}/1] ) + 2400Tr (YHYQIYUYJ)

( — 462g7 — 180g7 g2 — 1200g5 — 991 Xi — 9092 g2Xi + 87595 Xi + 9g1Xi* 4 90g7 g2 Xi*

- 9600Tr(YHYJYuY§> + 1200Tr(YdYJ Y,Y] ) + 3600Tk (YJJYJJ))
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4 Field Rotations

4.1 Rotations in gauge sector for eigenstates >EWSB’

B, — g7 Yo
Ws, Z,
154

)\W,l w-
Ava | = zZV | Wt
AW 3 wo

The mixing matrices are parametrized by

4.2 Rotations in Mass sector for eigenstates ’EWSB’
4.2.1 Mass Matrices for Scalars

e Mass matrix for Down-Squarks, Basis: (dL,m,dR,az) , ( z,ﬂl’d*R,Bz)

M, dy 7 (UdTJ - ”"“YJ) oz
%(504251 (Ude — Uquﬂ*> mJRJ}}

Qo

1 1
Mdyd;, = ~ oy (395 + 9%)1( —v2+ U?i)(salﬂl + 5(5&151 (ng + vﬁYdTYd>

1 1
mJRJE - Eg%1< - Ui + Ufb)éfmﬂrz} + 56(!2,32 (ng + ’U(%YdeT)
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This matrix is diagonalized by ZP:

with

D, 2Dt _  dia
VA de =My

CZL,ia = Z Zﬁ’*gja s JR’m = Z ZjDi’*cija

e Mass matrix for Sneutrinos, Basis: (1), (7},

m;

This matrix is diagonalized by ZV:

with

J

~ %

)

=(Y(g+ad)r(-vz+03)+mp)

vang’Jr =m

dia
2,0

e Mass matrix for Up-Squarks, Basis: (41,a,,UR,as) (ﬂzﬂl,ﬁ}}ﬁz)

1 1 ,
Maga; = _ﬂ( —3¢2 + 95)1( — 2+ Ug)aalﬁl + 5005 (zmg + Ugy,gyu)

1

Mg, a*
uLuL

% ( - Ud.UYuT + UuTJ) OasBs
%5042,81 ( - deu/«L* + UuTu)

1
Maray, = 75(12/32 (Qmi + UZYUYJ> + 79%‘-(

2

This matrix is diagonalized by ZYV:

with

6

— 02+ 03 )dassy

1
éx 7 (UdTT — vu,uYT)
UuYeM*) Me ey,
8<—g§+gf)1<—vi+v§) +m?

(103)

(104)

(105)

(106)

(107)

(108)

(109)

(110)

(111)

(112)

(113)

(114)



1 1
Meper, = ivgYeYJ + ngl( — vﬁ + vi) + mg (115)
This matrix is diagonalized by ZF: ‘
ZEmZZPT = my'e (116)
with
ri=> Z;'¢, Eri=Y Z."¢ (117)
J J

e Mass matrix for Higgs, Basis: (¢a, du), (dd; Pu)

(8ot ran) (3ud k) iy, P 1 (g% + 68 vavu — R(By) "
=
—i (gf + g%)”dvu - %(Bu> —3 (gf + 95) ( —3vp + %21) +miy, + |l
This matrix is diagonalized by Z: ‘
ZMmi 2 = mgi (119)
with
ba=»_ Zfih;, W= Zfh; (120)
J J
e Mass matrix for Pseudo-Scalar Higgs, Basis: (04,04), (04,04)
1( 2, .2 2,2 2 2
m?qo _ g(gl +92)<7'Uu+’l)d> +de+|H’| %(B:u) +§Zm2(Z)
R (B, =5 (o 4 8) (= vl 0d) o, 1P
(121)
Gauge fixing contributions:
) %vg (91 sin Oy + g2 cos @W)2 —ivdvu (91 sin Oy + g2 cos 9w)2
m*(€z) = 2 5 (122)
—ivdvu <g1 sin Oy + g2 cos @W) ivﬁ (91 sin Oy + g2 cos @W)
This matrix is diagonalized by Z4: _
Z4m%0 20T = m3'%, (123)
with
oa=»_ ZHAY, ou=Y ZHAY (124)
J J

e Mass matrix for Charged Higgs, Basis: (H; ,H,*),(H;", HJ)
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My e l21)1)L—|-B*
3 ( o AR g mP () (125)

ig%vdvu + B, Mt gt
1
My g (gf( — v+ vﬁ) +95 (v?z + vi)) +my, + |l (126)
1
My = g (gf( — v+ vi) +95 (v?l + vi)) +mly + |l (127)

Gauge fixing contributions:

1.2 2 1.2
192V —2192VdV
m*(w-)=| 5 T (128)
_ZQZDdUu ZQQUu
This matrix is diagonalized by Z7: _
Ztmy, ZTT =mg'y (129)
with
H; = Z Z{H; H} = Z ZhHH} (130)
J J

4.2.2 Mass Matrices for Fermions

e Mass matrix for Neutralinos, Basis: (AB,WO,ﬁS,ﬁS) , (AE,WO,ﬁg,ﬁg)

M, 0 —3010d 59104
0 M. i —Lgov,
mgo = 1 1 i 22t 2920 (131)
—591Vd 59204 0 —p
30100 —3020u  —h 0
This matrix is diagonalized by NV: '
N*mgpoNT =mé (132)
with
* 10 170 * 10 r70 * 10
Ap = NjAT, WO=2 NpAT, Hy =) Nj3AS (133)
J J J
HY =Y N9 (134)
J

e Mass matrix for Charginos, Basis: (W‘,ﬁd_) , (W+, ﬁj)

M. L gov,
M- =< e ) (135)
292V H
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This matrix is diagonalized by U and V' 4
Urmg-VT =mde

with
W= = Z 1A Hy = Z 27
tz t2
WE=D VAT D= VAT
to ta
Mass matrix for Leptons, Basis: (er), (€};)
Me = ( %deeT )
This matrix is diagonalized by Uy and Uj
U m UG = mdie
with

e,*
€L, = E :UL,jiEL,j
ta

_ e *
eri =) UkiiEh,

to

Mass matrix for Down-Quarks, Basis: (dp 4, ), (d*R,/31>

myg = ( %vdémledT )
This matrix is diagonalized by U¢ and U}%
U‘Li’*mdUI%’T = mdie
with

d,*
dr ia = E UriDrL ja

to

d *
dRia = E Urij DR ja

to
Mass matrix for Up-Quarks, Basis: (ur.q,), (ukﬂl)

my, = ( %UUCYQIBIYHT )
This matrix is diagonalized by U} and Up

U,k w,t dia
Uy m U’ =my,
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(138)

(139)

(140)

(141)

(142)

(143)

(144)

(145)

(146)

(147)
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with
w,*
UL,iae = § ULJiUL,ja
ta

u *
UR i = E UR,ijUR,joz

ta

Vacuum Expectation Values

1 1 1
HY = —¢q+ —=v4+i—0
« =l t gt g

1 1 1
H) = —¢, + —=v, +i—=0,

\/i(b V2 V2

Tadpole Equations

% - _%Uu (Bu + BZ) + é(gf +9§)Ud< — Uy + Ud) (vd + Uu) + Ud(m?{d 4 |M|2>
o= (ot o) () i, + 1)

Particle content for eigenstates >EWSB’

Name Type complex/real  Generations Indices

v Scalar complex 1 color, 6

¥ Scalar complex 1 color, 6

d Scalar complex 6 generation, 6, color, 3
v Scalar complex 3 generation, 3

U Scalar complex 6 generation, 6, color, 3
é Scalar complex 6 generation, 6

h Scalar real 2 generation, 2

A0 Scalar real 2 generation, 2
H~- Scalar complex 2 generation, 2

g Fermion Majorana 1 color, 8

v Fermion Dirac 3 generation, 3

v Fermion Dirac 1 color, 6

X Fermion Majorana 4 generation, 4
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(151)

(152)
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X~ Fermion Dirac 2 generation, 2
e Fermion Dirac 3 generation, 3
d Fermion Dirac 3 generation, 3, color, 3
U Fermion Dirac 3 generation, 3, color, 3
g Vector real 1 color, 8, lorentz, 4
vy Vector real 1 lorentz, 4
Z Vector real 1 lorentz, 4
W= Vector complex 1 lorentz, 4
n¢ Ghost real 1 color, 8
nv Ghost real 1
n? Ghost real 1
n- Ghost complex 1
nt Ghost complex 1
8 Interactions for eigenstates ’EWSB’
8.1 Three Scalar-Interaction
D,
’
’
’
’
)/
0
A} —=———- .
\
\
\
\
\
0
Aj
i
2 (e +63) (2423 - 2423 (vazih — 0. 215) (155)
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(156)

1 * ® v
5657<ZZ]D17 ZZ£3+aTd abZzl ZZZJDS—&-aTd,abZIg)Zﬁ

b=1a=1

( HZZYd ab273+azkb +p" Z ZYd,abZlgHa) Zz’é)
a=1

b=1a=1

(157)

3 3 3
(28 BT NN 7T 2

b=1 a=1 b=1a=1

Sl -
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3 3 3

3
(S S S Vo) ) (59
b=1

=1 a=1 b=1 a=1

3 3
12 (M*ZZJ 7*2 uabZkSJra 71 IU’ZZ u,a Zjl{ij—aZl[chZﬁ
b=

1 a=1 b=1a=1
3 3 3
U,*
(S AT Y )2 159)
b=1a=1 a=1
Iy
’
/
’
’
//
h; ——=---- .
\
\
\
\
\
h;

i
1 (g% + gg) (Zg (Zﬁ <vdZ,g + vuZ,ﬁ) + Zg( - 3vuZ,g + vdZ,ﬁ))

+ 28 (2 - 30azll +vuzfh) + 28 (vazlh + 021 ) ) (160)
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)
Z( —zH (Z;rl((gf + g%)vdZ,jl + g%vuZ,jQ) + Zfz(( — g2+ g%)vdZ,jQ + g%vuZ,jl))

+25(25 (- B+ 92)vuZit — g3vazisy) — 25 ((9F + 93 ) vuZis + 3vaZfy ) ) ) (161)
dz7
/
//
hi =====- \\
\
\
djs
3
o (303 +92) D2 20 28, (vaZll = vu2)
a=1
3
+ 2(9% Z Z_]Di‘}—;-kaZk:i-‘ra (vdel 71ng>
a=1
3 3 3
D,x D ,x *
_ 3(\/5 Sz 2B TawZH + V2 Z Z0t TraZh 28
b=1 a=1 b=1a=1
3 3 3 3 3 3
+ 200> Z35 > > Vi YasaZigwZ 4200 Y 20> Vi YaawZi 2l
c=1 b=1a=1 c=1b=1 a=1
3 3 3
D, x * D,x
- \[ ZZ Z dabZk3+aZ7g - \/ﬁﬂzzyd,asz3+azlg72if21))) (162)
a=1 b=1a=1
€
//
//
hi =====-= \\
\
\
€j
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3 3 3 3
+2( VY 2 S 2 T2l VY S 2 T 2
b=1 b=1a=1
3

a=1
3 3 3 3 3
E,* * E H Ex % E H

- QUd Z Zj3+c Z Z Ye,ca}/eabazlﬁ—i—bzil - 2Ud Z Z Zjb Z Ye,ac}/&abzkczil

c=1 b=1a=1 c=1 b=1 a=1

* E, E,
VY ZES Yo 2 W28 VY D Y W2t 220

b=1 a=1 b=1a=1
3
E,x
+ 3 2 2 (vazll - 0u28))) (163)
a=1
W
/
/
hi —===== /

Vg
i
69%5/37 (vng — vng) (164)
w
/
7
By == === .
\\
\
2
i
coi0s, ( g ZH 4 vuzg) (165)
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. 3
? U,x*
5657(( - 39% + g%) Z Zia Zlgja (UdZi}lI - vng)
a=1
3 3 3 3
* U,* * U,*
_ 2( =3V Y Z0 N Yawn 2 o ZH - 3V2u Y N Ve W25 2,2
b=1 a=1 b=1a=1

3 3 3 3
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8.8 Two Scalar-Two Vector Boson-Interaction
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8.9 Four Vector Boson-Interaction
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8.10

Two Ghosts-One Vector Boson-Interaction
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8.11

Two Ghosts-One Scalar-Interaction
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9 C(Clebsch-Gordan Coefficients

e : Gauge group:SUJ[3], Dynkin labels: (0 2),(1 0),(1 0)

SU[3],6x3x3
Kl,a,b

SU[3],6x3x3 __
K2,a,b -

SU[3],6x3x3
K3,a,b

SU[3],6x3%x3 _
K47a,b -

SU[3],6x3%x3
K5,a,b

SU[3],6x3x3 __
K¢ o =

e : Gauge group:SUJ[3], Dynkin labels: (2 0),(0 1),(0 1)

SU[3],6x3%x3 _
KLa,b -

SU[3],6x3%x3
KQ,(L,I)

SU[3],6x3x3 __
K3,a,b -
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o 0 0
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