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o K TWNHE: & B G C8 KB IIRL T
& h, W'E 7' K F X} N ] = Goldstone 3 & 1

o XIRRPEMISEI AR : SU2)1 ®@SU2):®@U(1) = U(1)em

y

LR : Left — right symmetric
LP : Leptophobic

HP : Hadrophobic

FP : Fermionphobic

UN : Ununified

NU : Non — universal

o WHE ZWEZWqg—q- Bl —1: «

\

e Aifitleptoquark: W= fi & 3% 1
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Wiw=UlgW: U X'=UlD'U;) DU =0,U, +ng W“ U, —igUi%Bu

1 1 1
Lo =—V(h) + §(auh)2 — fotl"(Xl,qu) — 1f22t1”(X2,uX5L) + §/ff1f2t1“(XfX5L)

B (X)) + o Bl (X ) + 31 fltr(r X )] (78X

+Lr + L1+ LHl + Lo+ Lo+ Lo +O(p°)

1
EK - _Wl Wiul/ 4 W2 Wl“/’a - _BMVBMV

SV v T2 4
L; :%ai’lgBWtr(T?’Wéw)—|—iai,2gBWtr(7'3Xf’X,§/)—|—2iai,3tr(Wi7WXfo)—|—oz7;,4[tr(X7;,uX7;,y)]2
+as[tr(X7 )17 + et (X, Xa )t (TP Xt (7P X)) + a pte(X7 ) [tr(7° X ,0,)]
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1
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tapatr(TIX ) [tr(7? X)) + z’o‘zHi,5tr(7‘3Xz-,,/)tr(7'3ny) +igag; e B* tr(1° X5 )
Fia; Ar(rWy - X)) + iagstr(W X))} + (8,h)(0,h)[@m otr (3 XM )tr (73 XY)
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+ami13(0,h)?(0,h)tr (TP XY) + ami4(0,h)?

( f(U27U].7D,LLU27D,u,U1)q04 LR,LP
e R, 01,0, DU e HP,FP
JUn, Ut Pulii Pullt)ie =4 51, 05,0, D, Ur)a UN
\ f(17 U17 O D Ul)Qa(Saal —|_ f(17 U27 07 D“U2>C]a5aa2 NU
( f(U27U17D,LLU27DuU1)la LR
R R . R f(17U170 D Ul)la LP
f(Ur,Ur,D,Ug,D,Ur)ly = < f(U2,U1,DuU2,D#U1)la HP
£(1,U4,0, DUl FP,UN
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af | 0B 3\t 1o ap7re s 3\i 7171
'CY,lepton = l ULy +ys ) ULlIG R + 2[hL 119U (14+7°)U s + (L — R)] + hee.

Ly quark = Top[UL(T"y2? + 74957 Uy + hec.

Ly 4= iZ{QQLlDQéL T 5L,1,a§éLUL(lDUL)TQéL + 5L,2,a§éRURU£(lDUL)UJEQéR

+01.8.00r [(PUL) T U] — Ur®(BUL) gk + 004,00l ULT* UL (DUL) T U dlr
+01,5,0@0rUR[TUL(DUL) — (DU ULT UL al n+01,6,000rUrT* UL (BUL) T Ulgl g

+5L,7,0¢[§£¢LULTBU£lDQ£L (@, "L TSU}ECJQL]} +q¢ =16 -6 +L<R

((9”—1— 1915 z W WPrtige 2 Wa PR —|—6gBM)qa LR, LP
Do — 4 (Ou+ 1915 z Wa JPrtigh 7 °B . Pr —|—6gBu)qa HP, FP

(Ou+ 1925 W JPrtigh °B . Pr —I—GQBM)qa UN

| (Ou+t 0009175 W WPrt 100,925 W Prtigh °B W Pr —|—6gBu)qa NU

(8M+ 1915 ) W“ WPrtige’s 2 W“ Pr— 2gBM)la LR, HP
Duloa = { (8u+ ig1 oW, Pr+ig% B, Pr — 59 Bl LP, FP, UN

| (Ot 1000, 915 W, Pt i80ayg2% W PL+i9% B,Pr —igB,)l. NU
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tan 2 = /ﬁ:x2 ( VV1i >:< C.OSC sin ¢ ) < W/i ) ac:flgl
1—x W3 sin¢  cos( W f292

Mz, B 1+ 2% — /(1 — 22)2 + 4k222
My, 1+ 22+ /(1 — 22)2 4 4k222

k~1072, z~107Y = (~107°, My~ 10My

1 1 1 1
Londn =—V(h) + 5((%]1)2 — fotf(Xl,qu) — ngtf(Xz,uXﬁb) + §%f1f2tr(X/fX5L)

| 1 1.
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£Y,lepton‘Unitary gauge — LM@ + £M1/ £Me — F()zL(y *h ygﬁ)egé + FozR(yTaB o ygaﬁ)eﬁl{
€L R = ‘N/,—f,ReZ,IR Lire = 6__LM€T6§ + e__RMeeZ MF€ = ‘N/Le(y — yg,)f/RT
_ I ap aB Tc aB Tc
Lory = vian(y®” + y3 )VBR—l—h vl V5L+h VaRVBR—I—h.C.
1/ — 2hr, Y+ Y3 vic
— 1 Ic L h.c.
2< L VR ) ( (y+ys)'  2hg ) ( vh +h.c
vV R\ ohr Y+ s vV R\" (M, 0
S U (y+ys)"  2hg S U)J) 0 My
( Vi R ) _ ( 1—%(y+y3)h_ (v +ys)" (y+y3)h§1 1 )
S U —shi (y+ys)” 1 —ghp y+y5)"(y + ys)hz
vV R\ oh;, Y+ s vV R\
S U (v+y3)'  2hg S U
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EY,quark’Unitary gauge — GCIXL( yaﬁ -+ Tdygﬁ)qBR + h.c.

TS I _ 1sd I w. Oy rut U Ooy-dt __ d
/UJL,R — VL,RUL,R dL,R — VL,RU’L,R VL tuR — Mdiag VLde Mdiag
I
[ UarL,R \ _ u u d d UL R
doL,R = ( d ) - [(VL,R)aﬁT + (VL,R)aﬁT ] Pl
oL, R 3L.R
Vud Vus Vub —1%0
L L L C12C13 512C13 513€
Vi =| Vit ves v = | —S12C23—C12523513€"° C12C23 — S12523513€" 523C13
td ; b 5 5
Ve veg vy §12893 — C12C23513€"°  —C12823—S12C23513€"°  C23C13
Vﬁde%al ‘_/}%Sei(al-l-arl-ﬁl) Vﬁbei(a1+a3+ﬁ1+ﬁ2)
VIgKM — V}%dei(a1+a2—51) ‘_/RgSQZ’iOQ V}%bei(a2+a3+52)
Videi(aitaz—B1—=0F2) y/tspilaztaz—PF2)  J/tby2ia3
R R R
Vud Vus ‘_/ub = = = = S 6—15
R R R C12€C13 B S$12€C13 B 13
—ed T — b B o _ o L o
Vg® Vg* Vg = | —8512C23 — C12523513¢€" C12C23 — S12523513€" 523C13
—id  Trts  Trtb 0 TS 7 T s L
Vgt Vg Vg 512593 — C12C23513€" —C12523 — 512C23513€"°  C23C13
- - - . _ Q{/B . aﬂ *
pseudo-manifest left-right symmetric: V" = (V")
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Uy = GXP(\/—Ml 2¢1 2) P12 = \/_5 ¢(’1),2 Mo = 5]‘1,291,2
¢1,2 NG
s s ! 3 3
a
Lya — qa[?’a — (Av1001— W1 12,0 —592W, + A1,1,(191‘4‘71
Unitary gauge a 2
CL/ /
3 T / T /
+A?,2,a92W2 T A1,049B )PL - ( A2,1,a917w(1l + A2,2,a792wg
3 3 I I I l l
+AG ) WY+ A3, 06 Ws + DaaglB ) PRI, +q" — 11,6 — 6, A — A,
I d I d Oy,d
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A (KON (K) = |V Ve VR Vi e ca e arg(Vy ") = ¢ap
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‘pseudo-manifest left-right symmetric casel

Vel = (v = $ap + dap =0

NN () = (Vv Peramea i PR IONT(K) = [V Vet
AN (K) + X EON(K) = 2| VEVEVEV Y [cos(an — as — B1) cos(az — az + B2)

_isin(al — Q9 — ﬁl) COS(OéQ — (3 + 62)]

oo =0 = ImAFH KON )] = Im A O] = Im (NN + AT (K ) = 0

/
cc. ttHlctlE 777 TGCPIIIA ! x|V =0
/ ww' ww' ww'
AmYW 2 Amy Am Amy;
A A3, O oA 4 e AR ST a4 Al S
K 1H,K_/ 5 9x10—6 0.049 | Kt 0.0011 X cos(ag—az+Ba) K
10° 10—3 10—2
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10—3 10—2
LR RL o xby rxdx vrrbyrrds | —i(ay—ag—B1—Bo—¢p— .p+b.. 14+d.. 1) o
AR (BONFE(By) = |V VsVt Vet |01 =08 A== baptOud*Paa = c,t
LR RL . cbyrcdxyrtby ,tdx | —i(aq+ag—2aa—LB1—¢ .1+ .1—dip+ds 1) afB\ __
A (Ba)A, (Ba) = |V, Vg Ve Vi |en THETT2m 208 Bl Beb T hed = Rib T 0td arg(Vy ") = ¢ap
LR RL . thbyrtdsvrcby reds| —i(aq—ao—0F1—289—¢1p+dr1—G .p+0..1) a8\ T
AT (Ba)A T (Ba) = |V Vg VR Ve W01 T2 il aie B iotd = Feb T Fed arg(Vz ") = ¢ap
x 107
1.2 T T 0.014 . .
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LR RL L cbyresxyrtby ,tsx | —i(209—2a3—¢ b+gz_503—qi_>tb+¢ts) alBy
Ao (Bs)A7(Bs) = |V VR Ve V7 e c arg(Vy") = dap
LR RL L tbyrtsxyrcby rcsx —i(—262—¢tb—|—g5t —¢ pt+des) a8\ T
A (Bs)A(Bs) = |V Vg Ve VT e 5o arg(VRp") = dap
x107°
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‘ Ampg, |ex|, Amp, Amp, \
Ly quark|unitary gauge = ﬁéL(TuygﬁJerygﬁ)CléRJr he yi=y)+yih+ - ﬁz:sz?leVg i=u,d
ex ~as | ~Tas ~ds ~Tds — m 2
Aml < AmSP = Re[(§%+71%)2—11.4(5%—§1%)?) < 6.45x10~7 (lTth)

ex ~ds |, ~Tds ~ds ~Tds
exc|” < lex|™P = Tm[(F3+3}")*— 1144 —5,")?]
< 0.0065x Re[(5" + §)* = 11.4(75" — 9,

ex ~ ~ 7 0/ N m i
Amls, < AmGP = (A" =114 )" < 1743107 (i)

A h A exp ~sb, ~Tsb 2_11 4 ~sb ~15b\2 6 10 10_5 mp 2
mp, < Amp® = [(Jg+Y; ) Ay =y, )7 < 6.10 %

Qing Wang pP. 27
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o TRINEGWRATFHCKMEEFE,
o APRUEW'SAm, |ex|, Amp,, Amp SURAL KM

- My > Mwy; g2 < 915 Aoy < 1; ek A4 FCKMAEEFE T

- W'HIHS 5Tk 5 W AT Higgs ) T ik A1 K

o &%zﬂliﬁﬁ:\.Z' Y.Zhang, S-Z.Wang, Q.Wang, JHEP03 (2008) 047
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1 L
Lcc|quark = —Eﬁa(TJFWIL +7 W )(9r + Acr) P, + AcrPr]qa

2¢g1, sin? Oy

1
Lnc|quark = ——GQZ{T:),L[—QL (1—75)+Anvr+Axarys]+Q(
cos Ow

5 +ANVO+ANAQY5) o

cos Oy

1
LM | quark = —550414 [Q(2e+Arpvo+Arao7Ys) + 15 (Arvr+Ararys)]qa

Acp = g1[cos (1051 —6p,4) — 1] + g2sin((dr2 — dRr6) ,
Acr =g1cos((dr,2 —9dr6) +g2sin((1—-5r 1 — OR4)

g1 2
ANyT = — +g121[1-6p 1+ 64 +0p2+d06 — -0L3+dL7+0L5)] +9ry1[l—F5r
cos Oy Y
2
+0R4+OR2+0RE — ?(51%,3 +0r7+0OR5)] + gvi[—2+6p1 +0r1 —OR2 — L2014
2
—0Rp4—90R6 — 06 +2YdL7+2Y0R 7+ ?(5L,3 +0r5+JRr3+dr5)],
A 91 2
NAT = —gq1x1[1—=6p1 + 0,4 —0p2— 9606 — (0L 3+dL7—0L5)] —g2y1[1—dRr1
cos Oy Y
2
+0Rr4 —OR2 —OR6 T ?(51%,3 +0r7 —ORy5)] +gvildp1 —Or1 —O0r2+ 9L 2-0r4+ R4
2
—06Rre6+9rL6+2YorL7—2Yd0Rp7) + ?(_5L,3 —0r5+0r3+dL5)],
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291 sin® 0

g1 sin” Oy 2

+ =l9171(6p 3+ 7+dr5) + 92y1(0r3 +0R 7+ R 5) + gui(Y — 413
cos Oy Y

ANvQ =
—0R,5 —O6Rr,3—0L5)]
ANAQ = —;[91331(51:,3 +0r7—90rL5) —92v1(6r3+r7 —ORr5) + gvi(—6r3 —0r5+ R 3+ dL5)],
Agyg = —2e+ ;[91$3(5L,3+ dp,7+90r5)+ 92y3(dRr,3t+ dr, 7+ 0Rr 5)+ gvs(¥Y — 63— Or5— 6R,3— Or5)] ,
AgaQ = —%[911‘3(%,3 +6r7—0r5) —92y3(0r3 +0r7 —OR5) + gv3(—0L 3 —dRr5 +OR 3+ 0L 5)]
Agpyr = g123[1—6p1 + 04+ 02+ 06 — ;(5;3 +0r7+90r5)] +92y3[1—0Rr1 + R4+ IR 2
+oRr.6 — ;((51%,3 +0r7+6R5))] +gv3[—2+d,1+0r1 —O0R2—90r2-0L4— R4 —IOR6
—6r,6 +2Y0 7 +2YéRp 7+ ;(5@3 +0r5+0R3+dL5)]
Apar = —g123[1—611 + 04— 82— 6.6 — ;(%,3 +0r7—90rL5)] —92y3[l1—0r1+0R4 — 6R 2

2
—0p6 + ?((5R,3 +J0r7—90Rr5))] +9v3[dp1 —O6r1 —0R2+90L 204+ 0rR4a—OR6

2
+r,6 +2Yér 7 —2Yd0Rp7) + ?(_5L,3 —0r5+0r3+46r5)] -
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