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OVERVIEW

o Model: Flipped SU(5)
o Proton Decay in Flipped SU(5) S 4
e

o Comparison of Flipped SU(5) and SU(5) = \

o Summary
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MODEL: FLIPPED SU(5)

SU(5)3%) 3c X2, X 1y qR) | Zo
o Gauge group: SU(5) x U(l)y T 9@ 2 1/6)
] D°(3 1 1/3) 0 —1
o Global U(l); symmetry and Zoy matter parity N°(1 1 0)
53 U@ 1 — 2/3)
o Superpotential: i 2 —-1/2 | 0 | -t
1 E°(1 1 1) 0 =1
- 1
W = s (10405 — 2r?) R ERARE
A N __ _Nj( 1.0
+ 5 1051055, + £ 10 105, 5 o ez el T
7@ 1 — -
L (@) n1qnle—2 , 17—3%2 =—3.-9 Ng (1 10
+gy§j)10~z103‘5h +y§;’u)10@53‘ 5h+y§;)1?53‘ 5," + Wan 5, < Dh(3 1 —1/3)
Hy(1 2 —1/2) 1 +1
5 Dy(3 1 1/3)
; i Hi(1 2 1/2) 1|+
o Wy Inverse seesaw mechanism : ST =

3/16



CHIRALITY TYPES

RRRR LLRR

Solid line: fermion, Dashed line: boson, Wavy line: gauge boson
L: left chiral, R:right chiral

LRLR
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PROTON DECAY IN FLIPPED SU(5):

o |- Dimension four operators (rapid proton decay) forbidden by Zs matter parity and U(1);
symmetry

o llI-Dimension five operators (rapid proton decay) forbidden by U(l); symmetry, no GUT
scale mass terms for Higgs 5-plet 5,5, and Higgs 10-plet 10510

o lll-Dimension six operators (observable proton decay) of chirality type LLRR is mediated via
color triplets of 5-plets and chirality type LRLR is mediated via gauge bosons

* Proton decay interaction terms from WV:
W > L(U y“"))QD +UC( (””)VP*) DDy,
—- Q (V' Py V) Q Dy + U (U] yy)) E°Di.
* Proton decay interactlon terms from K:
K >V2g5 (—(U'XWUEL) + (Q)TX(VP*D) + h.c.)
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DIMENSION SIX:

I-TWO FERMIONS TWO SCALARS OPERATOR

UD) EQV) U D o Non-chirality flipping operator LLRR with two
pl / N / fermions and two scalars is dimension six
operator!
1 I —
5 4 o | Lo /d49 POTODT 5 P o*o
mp mp
, ) where

» \\ . \\ )

ve De ve Ee ¢ O ¢(x) + V20U (x) — i 50°0"(x)0,0.

fermi operator.
higgsino ¢

~
/, //
K K
// /,
_4_-

gaugino

. / — . / o Needs a box diagram to become effective four
e\
\\ o This contribution is by loop factor
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DIMENSION SIX:
lI- FOUR FERMIONS PROTON DECAY OPERATORS

E(N)

U(D)

(2)

Dimension six proton decay
mediated via gauge bosons

(2) and color triplets of 5-
plet (b) and (c).




DIMENSION SIX:

PROTON DECAY OPERATORS

o Effective dimension six proton decay operators:

s = C (U)T(D°) T Qi Ly + Celay Qi Q; (U°)], (E)]
> (U (D% C Uk B + (VD)r(UparnsN)i)
+(Ui (V D); + (V D) Uy) Cas (U} ()],

o Wilson coefficients:

ijkl
06{1) -

((UL”%? )
M?2 M2 ’

okt _ [V Py V(UL 5 )
6(2) = M2 '

where, _
My =AM M; =AM
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DECAY RATES:
|-CHARGED LEPTON (ELECTRON, MUON) CHANNELS
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CASEl: My

. tanB=2, 10,20, 30, , 50, 60
1x10%} 10970 | L
5x 10%] |
A @ :
S g 10%
> > 1
% 1x10%° T i
25 10341 5 10% ,
3|
1x 103 o | | 1 e | |
10" 10 10"™ 10" 10™ 10" 10'2 10" 10 10'° 10'°
M+[GeV] Mr[GeV]
, tanB = 2, 10, 20, 30, , 50, 60 , 50, 60
10%8: / 1039}
| 7
! g 1037+
| [}
: 2
: %
| > 10%
: SK
| A A A/ —— kL
1011 1012 1013 1014 1015 1016 10|12 10|13 10|14 10|15 1616
Mr[GeV] Mr[GeV] 016



CASE ll: M;=M; << M,
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DECAY RATES:
lI-NEUTRAL LEPTON (NEUTRINO) CHANNELS

U)oy, ma 5 (), (U3)y (V)|

Fp—wr"'ﬁg_ = kx |T?r+ 7, |2 A?S‘l

d
M? Uy < Vu 2

. (W)Y . (T7%).. .
e Tl (V) My Z (m'™); (Ux)ij (V)2

2
Lkt = kkAg,

‘|‘€MZT}{;+5(V*)“S % Z (m(u))j (U;T)tj (V)jl |




M:= My, M, not involved!
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FLIPPED SU(5) vs. SU(5)
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GAUGE COUPLING UNIFICATION
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SUMMARY



