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‘The supersymmetrized SMI

renormalizable superpotential

Wien. = pHyHq + bl H,Q;U; + h{; HyQ;D; + h; HyL; E;

+ ki Hy Ly + Nijr Ly Lj B, + Nijr Li Q; Dy + ik U; D; Dy,

non-renormalizable terms:

/

Cijkl Cijkl ~ A r
Wnon—ren. — ]\4‘7 Qz Qj Qk Ll + Mj Uz Uj Dk El +
grav grav
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Overview '

extended gauge group: SM x U(1)x

anomalous U(1)x —— broken spontaneously slightly below Mgyay

(Dine-Seiberg-Wen-Witten mechanism)

proton-decay family structure p-term anomalies
Froggatt-Nielsen Giudice-Masiero Green-Schwarz
U (1) D ZN ) . .
mechanism mechanism mechanism

proton hexality  (also for neutrinos)

1. 2.
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1. Proton hexality
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‘Proton-decay and discrete Symmetriesl

e LQD and UDD — rapid p-decay
e introduction of matter parity (M,)
o “dirty little secret”: -QQQL — M 2 10% - Myyay

e use proton hexality (Fs) instead

Q U | D | L | E | H, | Hy
matter parity (M),) 0 1 1 0 1 1 1
proton hexality (Fg) 0 1 5 4 1 5 1
M,[QRQL] = 0 M,[UUDE] = 4 = 0 mod 2
Ps[QQQL] = 4 Ps[UUDE] = 8 = 2mod 6
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Proton hexality I

Py, = M, x B

e M, — stable LSP

e B3 —— stable proton

Proton hexality combines the attractive features of M, and Bs

(M,-MSSM — Pg-MSSM)
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‘Origin of the discrete symmetry P6I

U(1)x breaking (flavon) field A: (A) # 0, X4 = —1

,Se € 4

qe = discrete charge for P

all Pg conserving operators —— integer overall X-charge

all Py violating operators —— fractional overall X-charge

necessary and sufficient condition:

Xp,—Xp, =2 +2Z AN 3Xo +Xp, =12+ 7Z

tacit assumption: 3 H,H,, H,QU, H;QD, H;LE effectively
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2. Family structure
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‘ Family structure I

Froggatt-Nielsen: e hierarchy of masses and CKM structure due to

family dependent X-charges
e O(1) coefficients and phases remain undetermined

¢ family independent ~» discrete symmetry
1

Xy =% + s4| — 54 family dependent ~-» family structure

1,0 () SEPVEPY.
uw i Y\ Mooy mgt) ~ (Hy) - | AT A2
with 2 = e & A, Nz
rav C C 1)

Ao = Wolfenstein parameter

Dine-Seiberg-Wen-Witten

My @ Me 2 My ~ XS X401
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‘Origin of neutrino masses'

without right-handed neutrinos
e LH, LQD, LLE - forbidden by Py; &

° Ml LH,LH, - toosmall ®

with right-handed neutrinos

e choose ¢y so that N couples to LH,: — LH,N and NN

® See-Saw: ( 0 MD

—1

Xp, +Xpg, + Xy, 20 Mp" ~ (H,) & ot

X]\_f@ + XNJ >0 MMZ] ~ Mgrav . GXNi—i_XNj —  Case I

Xy, —|—XNj < 0 My ~ Mg - € i N —  Case II
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‘ RESULTS '

U(1)x charges of MSSM particles constrained by:

proton-hexality \

48+504
family structure

- , > X-charge assignments
Giudice-Masiero for u-term

for Case I + 11

Green-Schwarz anomaly cancellation

in addition:
e no X-charged hidden sector fields — 48+24 models survive

e anomaly condition determine Kac-Moody level k¢ of SU(3)¢c, thus gstring
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Enjoy your ...




