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A.6 Gauge self interaction vertices
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+i§§ ((77mu477u2u3 - 77u1u377u2u4) farasby fazasby

+ (nmuﬂhzus = Nuipe 77;13;14) Jarasby fazasby
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—€uipopzon fa1¢12b1 fa3a4b1p(1xlp!2t4 € popzan falaabl fa2a4b1plll4pgl T €popzpacn fala4b1 fazasln
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—C€uzpaar fr fala3b1 fa2a4b1p?1p§1 N1 po +€M3M4O¢151 fala4b1 fa2a3b1p(1xlpfl N1 pe — €papaan f1 fa1
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+€M2M304151 fala2b1 fa3a4b1p?1p§1 NMuips — Cpopzar B falasln fa2a4b1p(1xlp§1 N1 pa — €papzan f1 fa1
T €popzan By fa1a2b1 fa3a4b1pg1p§1nﬂlﬂ4 —Cuipaar By fa1a2b1 fa3a4b1p(111pglnu2us —C€pipaar By fll1
—€urpaar fr fala2b1 fa3a4b1pglpfl Nuaps +€M1M304151 falazln fasa4b1p(1xlp§1 Nuapa — €pipzan fi fa1
—Cuipzal B fa1a2b1 f(lsa4b1pg1p§1nﬂ2ﬂ4 T € pac B fa1a3b1 fa2a4b1p(111p§1nu3u4 T € o B fll1

a1, B
_eulmoqﬁlfa1a2b1fa3a4b1p3 Py 77#3#4_€ﬂ1u2ﬂ3u4fa1a2b1fasa4b1p1'p2+6mﬂ2u3u4fa1a3b1fa2
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A.9 Higgs—gluon vertices

I
4006414, C*C (PPl — py - 4006410, C¥C PPl
@ +4100q; ay (PP p1 p277u1u2) + 41004, qy D17 P2 Cpipzaip
gH/l _____ h
Ut
al ————— . . al
I | h +4i0a; a, C¥C (p;lmpgl — D1 'p277u1u2) + 404, a C@Gp?1p§1 €y poar fr
v h
I
g% gzg +4v7Gs fay asas c¥C (nuwgp!f?’ - 77u1u2p53 - 77~M1u3plf2 + nuwang
E + 77#2#31751 - 77M2M3p§1) + 4v7s farazas (o (p1" +p5" +p5) € pzpszan
v h
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gﬂ4

— G
+4s faraza3C¥ (mmp‘fs - nulung?) - 77;11#31)!{2 + 77;11#32952

- G
+ Uuzuspgl - mwgpé“) + 409s farazas c? (p?l + pg“ + P?l) €y papzon

9 G

—4ivg;C? ((77mu477u2u3 - 77u1u377u2u4) Jarasty fazasby
+ (77u1u477u2u3 - 77u1u277u3u4) Jarasby fazasb
+ (77u1u377u2u4 - 77u1;iz77u3u4) Jarasby fa2a3b1)

.2 G
+ 4“)95 6#1“2#3“4090 (fa1a4b1 fa2a3b1 - fa1a3b1 fa2a4b1 + falagbl fa3a4b1)

9 ol
_4195 c? ((77#1#477;12#3 - 77#1#377/12#4) falagbl fa3a4b1
+ (77#1#477ﬂ2l13 - 77#1#2”#3#4) fa1a3b1 faza4b1
+ (77#1#377#2H4 - 77#1~ﬂ277ﬂ3,u4) fa1a4b1 fa2a3b1)

9 a
+ 4195 6#1M2M3M4C¢ (fa1a4b1 fa2a3b1 - falaabl fa2a4b1 + falazln fa3a4b1)

A.10 Four lepton vertices

efl [ E—
S1

—92 (C;1f4f3f2 (Y PR)s, 54 ('VuPR)sgsg
o Cje”1f2f3f4 (Y PR) s s ('YuPR)3334)

+1 <C}§f4f1f2 (V' PL) 5354 (YuPR)s150 — C}:eaf2f1f4 (Y PL) sy (YuPR)s1 54
- C}?f4f3f2 (Y PL)sysa(VuPR) 5350 + C}?f2f3f4 (Y PL)s1s5 (W“PR)‘QSM)
- (C%ﬁ;fm (V' PL)s1s1 (VL) 35

B C¥1f2f3f4 (VMPL)8182 (VMPL)8354)
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A
e{i > VJ; +Z(7“PR)5152Cg?g2f1f2 (U92f4Ug1f3 (WMPL)SSM - Ug2f3Uglf4 ('YMPR)S;J,&;)
+ 22(7“PL)5152Cf1f29192 (Ug2f4Ug1f3 (VMPL)83S4 - Ug2f3Uglf4 (VMPR)S384)
l/gf
1l *
,/g2 —2i <Cg1gagzg4 (UgsfsUglfl( MPL)swa
2
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; ; Uga f ng4 (V" PR)sys0) + Cor94930 (U 4f4 o fr (V' PL)sis,
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\ 92f3 gsf2<7ﬂpR)5352) 091929394( 2f2 91f1 PL)5152
fa Ugsfi g1f2 (VHPR)8182) ( gafa g3f3( PL)sss4
I/54 i
g4f3 ggf4(7 PR)8384))

A.11 Two quark—two lepton vertices

+Z’C§?f2f3f4 (’VMPR)Slsz ('VuPR)SSs4
; l 1%
= ((Persa (P K 5

¢ l 1
: 4 (Pr)oa (PR K pn O 1)
A
. " y leou3
! (Kf4gl (0" Pp)sys (UMVPL)5384CfZ(j:1Lng3
6{; R G ufgsss K Clequ3 m p P
T R fsg f1f291f4(0 R)5152 (qu R)5354
| ) lql
+ ZKf391Kf492 (Y PL)s1s5 (WﬂPL)8384Cf?f29192
f ‘ 3
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+ Z'C}?f2f3f4 (W#PL)SWQ ('YuPR)sgs4
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; ledg* led

e <(PL)5384(PR)5152Cfifgf2f1 +(Pr)sis, (PR)SmeifZﬁh)
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\ 4 +Z(PL)5152 (PR)5354 glfSKf2QQCg?fo1g2
; * lequl
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. 1q3
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; 1q3
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Vé} - U92f3U;1f4 (’YMPR)SB,&;)

34



A.12 Four quark vertices

. dl
+25m1m2 5m3m4nggg K}'Zgl (PYHPL)8384 (VMPR)SI&% ngglflfg

2 d8
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. * 1
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3
+ Omima Omama (V' PL) 512 (YuPL) s34 C?ffwggl)
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+ Z.(Smlmg Omgma C??f2f3f4 (Y PL) 5152 (VuPR)s3s4
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dfr%282 + 6 (35m1m46m2m3 - 6m1m25m3m4) C]({:L?th ('YHPL)slsQ ('Y;LPR)3334
Y . dl
+1 <5m1m4 6m2m3 (PL)8184 (PL)8382 K]Zgl C]({:}ggl*fl
* d
dfr%lsl ufgsss + 6m1m2 6m3m4 (PL)SISQ (PL)3334Kf491 Cgfﬁg}:fl
dl
L + Kf3g1 <5m1m45m2m3 (PR)8184 (PR)SSSQC‘?:L;4glf2
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1 d8
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d8x
+ (5m1m25m3m4 - 35m1m45m2m3) (PL)8182 (PL)83S4K;491 Cgf}ifm
d8
+ Kfsg, <(5m1m45m2m3 = 30mimaOmama) (PR)s1sa (PR)8382C?f]?491f2

d8
+ (6m1m25m3m4 - 35m1m45m2m3) (PR)8182 (PR)8384C3:L]?4f1f2))
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1
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d%lsl e . dﬁgsg + (5m1m45m2m3
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— OmymaOmamy C?f}gfgﬂl (V*PL)sy s (VMPL)sg,m)
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_iK;291K;492 (Cgfgllgsgz (OmymsOmams K 195 K 390 (Y PL) 5154 (VuPL) 352
- 5m1m25m3m4Kf393Kf194('YMPL)8182 ('YMPL)5354)
+ 0339119492 (OmymsOmams K 395K 194 (V' PL) 5154 (VuPL) 5352
- 5m1m25m3m4Kf193Kf394('YﬂPL)8182 ('YMPL)5354))
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f2 - 5m1m25m3m4Kf193Kf3g4('VﬂPL)swz ('V;LPL)SSSAL))

Umg sy
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1
uf1 e uf3 - 5m1m45m2m3Kflgz (Y PL)sys4 ('YuPR)SSSQCg;glfg,fQ)
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1
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i * 8
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8
+ (6m1m45m2m3 - 35m1m25m3m4) Kf1g2 (’VﬂPL)Slu (’VMPR)S3SQC;1:g1f3f2>

+
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8
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uu
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A.13 Baryon and lepton number violating four fermion vertices
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+i€mimams (PL)8182 (PL)83S4K;191 K;ggg <quq
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