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Abstract

We consider the 750 GeV diphoton resonance at the 13 TeV LHC in the F-SU(5) model with
a Standard Model (SM) singlet field which couples to TeV-scale vector-like particles, dubbed
flippons. This singlet field assumes the role of the 750 GeV resonance, with production via
gluon fusion and subsequent decay to a diphoton via the vector-like particle loops. We present a
numerical analysis showing that the observed 8 TeV and 13 TeV diphoton production cross-sections
can be generated in the model space with realistic electric charges and Yukawa couplings for light
vector-like masses. We further discuss the experimental viability of light vector-like masses in a
General No-Scale F-SU(5) model, offering a few benchmark scenarios in this consistent GUT that

can satisfy all experimental constraints imposed by the LHC and other essential experiments.
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I. INTRODUCTION

The ATLAS ﬂ] and CMS B] Collaborations recently announced an excess of events
in the diphoton channel with invariant mass of about 750 GeV at the 13 TeV LHC II.
Assuming a narrow width resonance with an integrated luminosity of 3.2 fb™!, the ATLAS
Collaboration reported observations of a local 3.60 excess at a diphoton invariant mass of
around 747 GeV. The signal significance elevates to 3.90 with a preferred width of about
45 GeV when considering a wider width resonance. In parallel, the CMS Collaboration also
observed a diphoton excess with a local significance of 2.60 at an invariant mass of around
760 GeV at an integrated luminosity of 2.6 fb™!, however, the CMS signal significance reduces
to 20 when assuming a decay width of around 45 GeV. The corresponding diphoton excesses

PPy
Moreover, the CMS Collaboration completed a similar search for diphoton resonances

in the production cross sections can be roughly estimated as 02TV ~ 3 — 13 fb [I, %

]
at the /s = 8 TeV LHC I, observing a slight excess ~ 20 at an invariant mass of about
750 GeV. Nonetheless, ATLAS did not probe beyond the mass of 600 GeV for this channel M]
Therefore, the current ATLAS and CMS results at /s = 13 TeV are indeed consistent with
those at y/s = 8 TeV in the diphoton channel. Although the excess presently remains below
the statistically significant threshold, it has drawn substantial attention from the particle
physics community, resulting in a multitude of diverse exJﬁnations ranging from singlets,

.

Our work here will focus on a supersymmetric description of the diphoton resonance.

axions, and extended Higgs sectors to dark matter, etc

Supersymmetry (SUSY) provides an elegant solution to the gauge hierarchy problem in
the Standard Model (SM), offering numerous appealing features. In Supersymmetric SMs
(SSMs) with R-parity, gauge coupling unification can be realized, the electroweak gauge
symmetry can be broken radiatively, the Lightest Supersymmetric Particle (LSP), namely
the neutralino, provides a suitable dark matter candidate, etc. Of particular significance,
gauge coupling unification strongly supports Grand Unified Theories (GUTSs), where super-
symmetry can bridge low energy phenomenology to high-energy fundamental physics.
Strlng—scale gauge cou unification was achieved through our proposed testable flipped
SU(5) x U(1)x models Eﬁﬂ with TeV-scale vector-like particles @], dubbed flippons,
which were then subsequently constructed from local F-theory model building Iﬂ These
types of models can be realized in free-fermionic string constructions too H referred to
as F-SU(5). A brief review of the “miracles” of flippons in F-SU(5) is in order. First, the
lightest CP-even Higgs boson mass can be lifted to 125 GeV rather easily due to the one-
loop contributions from the Yukawa couplings between the vector-like particles (flippons)
and Higgs fields _ . Second, although the dimension-five proton decays mediated by

colored Higgsinos are highly suppressed due to the missing partner mechanism and TeV-scale
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4 term, the dimension-six proton decays via the heavy gauge boson exchanges are within the
reach of the future proton decay experiments such as the Hyper-Kamiokande experiment.
This is due to the fact that the SU(3)¢ x SU(2), gauge couplings are still unified at the
traditional GUT scale while the unified gauge couplings become larger due to vector-like
particle contributions M Iﬂ This is in large contrast to the minimal flipped SU(5) xU(1)x
model, whose proton lifetime is too lengthy for future proton decay experiments. Third, we
can consider No-Scale supergravity [26] as a result of the string unification scale. Specifically,
the lightest neutralino fulfills the role of the LSP and is lighter than the light stau due to
the longer running of the Renormalization Group Equations (RGEs), providing the LSP
as a dark matter candidate M] Fourth, given No-Scale supergravity, there exists a
distinctive mass ordering M(t;) < M(§) < M(g) of a light stop and gluino, with both
substantially lighter than all other squarks Jéj A primary consequence of this SUSY
spectrum mass pattern at the LHC is the prediction of large multijets events [30]. Fifth, with
a merging of both No-Scale supergravity and the Giudice-Masiero (GM) mechanism [31]], the
supersymmetry electroweak fine-tuning problem can be elegantly solved rather naturally
@i In this paper, we shall demonstrate another “miracle” of the flippons: With the addition
of a SM singlet field S with mass about 750 GeV, we can explain the 750 GeV diphoton
excess. The deep fundamental point we wish to emphasize here is that with flippons in the
loops, the singlet S can be produced via gluon fusion M] and then consequently decay into

a diphoton pair [35].

II. BRIEF REVIEW OF F-SU(5) MODELS

First we shall briefly review the minimal flipped SU(5) model ] The gauge group
for the flipped SU(5) model is SU(5) x U(1)x, which can be embedded into the SO(10)
model. We define the generator U(1)y in SU(5) as

1 1 111
Ty, = diag (—=, —=, —=, == ). 1
U(1)yr 1ag< 37 37 37272> ( )

and the hypercharge is given by
1
Ry = 5 (Qx — Qy). (2)

There are three families of the SM fermions whose quantum numbers under SU(5) x U(1)x

are respectively

Fz’ = (107 1)7 fz = (5a _S)a Zz = (1a5)a (3)

where i = 1,2, 3. The SM particle assignments in F}, f; and [; are
Fy=(Qi D, Nf), = (Uf, L), i = Ef (4)
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where (); and L; are respectively the superfields of the left-handed quark and lepton doublets,
Ug, D¢, Ef and Nf are the C'P conjugated superfields for the right-handed up-type quarks,
down-type quarks, leptons and neutrinos, respectively. To generate the heavy right-handed
neutrino masses, we can introduce three SM singlets ¢;.

The breaking of the GUT and electroweak gauge symmetries results from introduction

of two pairs of Higgs representations
H = (10,1), H = (10,-1), h = (5,-2), h = (5,2). (5)

We label the states in the H multiplet by the same symbols as in the F' multiplet, and for
H we just add “bar” above the fields. Explicitly, the Higgs particles are

H = (QHvD%UNIC{) ) F: (@ﬁvbcﬁvﬁcﬁ> ) (6>
h = (DhuDhuthHd) ) E = (Eﬁvbﬁvbﬁv Hu) ) (7)

where H; and H,, are one pair of Higgs doublets in the MSSM. We also add one SM singlet
o.

The SU(5) x U(1)x gauge symmetry is broken down to the SM gauge symmetry by
introduction of the following Higgs superpotential at the GUT scale

Waur = MHHh +  \oHHR + ®(HH — M) . (8)

There is only one F-flat and D-flat direction, which can always be rotated along the N7, and
N% directions. Therefore, we obtain < N§ >=< N7 >= My. In addition, the superfields
H and H are eaten and acquire large masses via the supersymmetric Higgs mechanism,
except for D¢, and Ecg. Furthermore, the superpotential terms \y H Hh and \yH Hh couple
the D and Ecﬁ with the Dj, and Dy, respectively, to form the massive eigenstates with
masses 2\, < N§ > and 2\, < N7 >. As a consequence, we naturally have the doublet-
triplet splitting due to the missing partner mechanism ] The triplets in h and A only
have small mixing through the x term, hence, the Higgsino-exchange mediated proton decay
is negligible, i.e., there is no dimension-5 proton decay problem.

String-scale gauge coupling unification | is achieved by the introduction of the

following vector-like particles (flippons) at the TeV scale
XF=(10,1), XF = (10,-1) , (9)
Xl=(1,-5), Xl =(1,5) . (10)
The particle content from the decompositions of XF, X F, X1, and X[ under the SM gauge
symmetry are
XF=(XQ, XD, XN, XF=(XQ° XD, XN), (11)
Xl=XE, Xl=XE*. (12)



Under the SU(3)¢ x SU(2), x U(1)y gauge symmetry, the quantum numbers for the extra

vector-like particles are

XQ=(324), X¢'=(3.2—3)., (13)
XD = (3,1, —%) XD = (3,1, %) , (14)
XN =(1,1,0), XN° = (1,1,0) . (1)
XE=(1,1,-1), XE°=(1,1,1). (16)

In the F-SU(5 Iéfrom the free-fermionic string constructions B] and local F-theory model
building @ .

intersections and can couple to the vector-like particles. Thus, to explain the 750 GeV dipho-

we can have the SM singlet fields, which arise from the two seven-brane

ton excess, we introduce a SM singlet S with mass about Mg ~ 750 GeV. The superpotential
for the flippons and S is

W =XSXQXQ + ApSXDXD+ ANSXNXN + AgSXEXE® + )\ZQSQiXQC
+A\PSXDD¢ + NESXEES + yp XQXDHy + vy, XQ°XDH, + y2Q,; X D°H,
+yPXQDSHy + yF LiXE°Hy + y) LiIXN°H, + A\SHyH,, + MxqXQXQ°
+MyxpXDXD®+ MynXNXN+ MypXEXE° + 12Q;XQ° + uP X DD¢
+uf XEES . (17)

From above superpotential, we can show that the flippons can mix with the SM fermions
and decay to the SM particles and Higgs fields. In particular, to avoid the mixings between
S and H;/H,, we assume that A is small, which can be realized by adjusting the seven-brane

configuration properly in the local F-theory model building.

The relevant supersymmetry breaking soft terms for diphoton excesses are
Vit = Mio(IXQP +XQ'P) + Mip(IXDP* + |XD'P’) + M (XN + [XN'P)
A2 L(XE]? + |XE?) — (AQAQSSE@)’E@C + ApApSXDXD'
AANANSXNXN + \pApSXEXE + BxoMxoXQXQ°
+BxpMxpXDXD+ BxnMxnyXNXN®+ BxpMxp XEXE°+H.C.) . (18)

III. DIPHOTONS AT THE /s =13 TEV LHC

The production cross-sections of a 750 GeV resonance observed by CMS are o(pp — S —
7y) = 0.5+ 0.6 fb at /s =8 TeV Band 6+31fbats=13 TeV H], in conjunction with
the ATLAS observations of o(pp — S — vy) = 0.4+0.8 fb at /s =8 TeV [4] and 10+ 3 b
at /s =13 TeV H] A diphoton invariant mass of Mg ~ 750 GeV indicates a best-fit decay
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width of about I' ~ 45 GeV, though in this work we shall adopt a less restrictive scenario,
constraining the total decay width to I' ~ 5 — 45 GeV. For a spin-0 resonance, the observed

cross-section can be accounted for with a 45 GeV decay width if |§]

Ty lgg 6 I _8
— Z x11x107"°— = 1 1
M2 x 10 s 6 x 10 (19)
and for a 5 GeV decay width if
r..r
% ~7x107° (20)

where we employ the compact notation I',, = I'(S — vv) and I'y; = I'(S — gg). These
conditions shall be implemented to constrain the model to achieve the observed production
cross-sections, though in our calculations we shall relax the Eq. (Id) and Eq. (20) constraints
to > 1077,

The effective loop-level couplings amongst the Standard Model gauge bosons and scalar

S are given by

S
— L = [K'E FEMFEM/M/ + K3 Ga G/u/a] (21)
Ms
where F ﬁM and G7,, are the photon and gluon field strength tensors, respectively, with

a =1, 2,..8. The effective operators are represented by rgys and k3, which are written as

OpEM )\fMS )\fAfMS
KEM = A Zf: QfN]];;MFf + Z Qsz];MF (22)
f
3 )\fMS f )\fAfMS f
= N3 Fy ———Nj; F 23
k3 A Z M; Z (23)

7

where N}, is the SU(3)¢ color factor, NJ the SU(2);, doublet factor, Qy = 2/3, Qp =
—1/3, Qg = —1, and the functions Fy and F are expressed as

Fr=2x[1+1-=x)f()] (24)
Fr=x[-14+xf(x)] (25)
with the function x denoted by
I

The triangle loop functions f(x) are defined here as

arcsin?[y/x 1] if y >1
FOO=9 11 v 12 (27)
-1 [lnl_m—m} if x < 1.
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The diphoton and digluon decay widths in F-SU(5) are computed from

ke
I,,.=—M 28
Y An S ( )
2K 2
Ty, = %Ms (29)

The diphoton production cross-section is calculated from

KCyI'(S = gg)L'(S — vv)
SFMS

olpp = S = 7)) =

TABLE I. Decay widths and production cross-sections for a total decay width of I' = 5 GeV for
some sample points. All masses and decay widths are in GeV. The cross-sections are in femtobarns

(fb). The Brpy represents the branching ratio allocated to dark matter. For simplicity, we assume

here that Mxg = Mxn and Ag = AN.

I' =5 GeV
P T T P P P Y VS Y P P o PP o[ e e e P
900 800 230 1273 | 1131 325 |0.83]0.70(0.31|2700 (2400|1380 (/0.0011|0.64 1.41 0.00023 | 0.13 0.28 0.59 0.41 1.89
860 740 260 | 1216 | 1047 | 368 |0.83[0.80(0.31]2500 [2200|1560 ||0.0016|0.88 1.07 0.00032 0.18 0.21 0.61 0.79 3.69
1000 | 1000 265 1414 | 1414 375 |0.83]0.83(0.31|3000 3000|1590 ([0.0014|0.53 1.02 0.00029 | 0.11 0.20 0.69 0.43 2.01
900 1000 265 1273 | 1414 375 |0.80]0.83(0.31|2700 (3000|1590 (|0.0015|0.56 1.02 0.00030 | 0.11 0.20 0.68 0.47 2.18
860 740 400 1216 | 1047 566 |0.83]0.83(0.31]|2500 (2200|2400 |[|0.0005|0.93 0.00 0.00010 | 0.19 0.00 0.81 0.27 1.24

TABLE II. Decay widths and production cross-sections for a total decay width of I' = 45 GeV for
some sample points. All masses and decay widths are in GeV. The cross-sections are in femtobarns
(fb). The Brpy represents the branching ratio allocated to dark matter. For simplicity, we assume

here that Mxg = Mxn and Ag = AN.

' =45 GeV

o [ o[ e[ g [ty [ [ow [ow [ T [ ] oo [FaaFmrn]] By T [ ren [Brom [ [

855 735 265 | 1209 | 1039 | 375 |0.83]0.83[0.31|2565|2205|1590(/0.0017 |0.95 1.02 0.000037{0.021 0.023 0.956 0.06 0.28

860 740 400 | 1216 | 1047 | 566 |0.83]0.83(0.31[2580 (2220|2400 |/0.0005(0.93 0.00 0.000012{0.021 0.000 0.979 0.03 0.14

1000 | 800 265 | 1414 | 1131 | 375 |0.83]0.80(0.31|3000|2400|1590|/0.0015|0.71 1.02 0.000034 |0.016 0.023 0.962 0.07 0.31

1100 | 900 250 | 1556 | 1273 | 354 |0.83]0.80(0.31[3300|2700|1500|/0.0013|0.56 1.19 0.000029{0.012 0.026 0.961 0.04 0.21

1200 | 1100 | 265 | 1697 | 1556 | 375 |0.83]0.83[0.31 3600|3300 |1590/0.00130.41 1.02 0.000029 [0.009 0.023 0.968 0.03 0.16

where K is the QCD K-factor, I' is the total decay width, /s is the proton-proton center of
mass energy, and C4 is the dimensionless partonic integral computed for an Mg = 750 GeV
resonance, yielding Cy, = 174 at /s = 8 TeV and C,, = 2137 at /s = 13 TeV dg] We use
the gluon fusion K-factor of K = 1.98.

We construct our model with the (XF,XF) and (X1,XI) flippons, implementing only
one copy of the (10,10). For the calculations, we decompose the (X @, X Q°) multiplet into
its (XU, XU¢) and (XD, X D) components. Given that the flippon multiplets (XU, XU°),
(XD, XD, and (XFE, XE) participate in the S — ~v loop diagrams and (XU, XU°),
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(XD, XD in the S — gg loops, there are 12 free parameters in the effective operators
kpm and ks consisting of the Yukawa couplings A, trilinear A term couplings Ay, fermionic
component masses My, and scalar component masses M 7 In total, there are 15 parameters

to compute:

MXU7 MXD7 MXE7 M:)_(\(/]7 Mﬁ? M}_{\EW MXU7 MXD7 MXE7 )\U7 )\D7 >\E7 AU7 AD7 AE
(31)

though the supersymmetry breaking soft terms M XU, M XD, M x g can be trivially computed

from the fermionic and scalar components using the following relations

M%- = My + My (32)
M3 = Mip + M p (33)
M = My + My (34)

The F-SU(5) flippon parameter space here is rather large, given the freedom on the 12
free-parameters. We equate the fermionic component of the flippon and the flippon soft
supersymmetry breaking term, such that M; = M +, where consequently the relations above
will provide a flippon scalar component a little larger than the fermionic component. The
most recent LHC constraints on vector-like 7" and B quarks @] establish lower limits of
about 855 GeV for (X@Q, XQ°) flippons and 735 GeV for (XD, X D) flippons. Moreover,
the heavy leptons are less efficiently produced at the LHC since they do not necessarily
have significant mixings with SM leptons, and then evade the excited lepton searches [3§].
Analogous slepton search bounds are 260 GeV at CMS @] and 325 GeV at ATLAS M], with
an assumption of large missing transverse energy in the final state, i.e., a non-compressed
scenario. Thus, we can take advantage of a light X ' multiplet, which can also contribute
to invisible branching fractions if Mxg < 375 GeV. The maximum Yukawa couplings are
approximately Ay ~ Ap < 0.83 and A\g < 0.31, providing an upper limit on their freedom.
In order to not break the SU(3)c X U(l)gym gauge symmetry, we limit the Ay p terms
to Aup S 3Myp, however, due to the small XE Yukawa coupling Ag we only limit the
Ap term to Ap < 6Mpg. Some sample benchmark points are detailed in TABLE [ and
TABLE [ providing insight into the coherence amongst the parameters. There are strong
constraints on the digluon decay width from pp — jj dijets, limiting the digluon decay
width to about I'j; = 1.3 GeV in the model space, though our maximum A terms noted
above allow this constraint to be naturally satisfied. Note that the cross-sections o ™V

o2 TV in TABLES [ - [ show a gain of 4.65 from 8 TeV to 13 TeV. In our calculations, we
take the coupling constants at the scale My to be as = 0.1185 and apgy = 128.9171.

and

The diphoton and digluon modes only comprise a small fraction of the total width, as
seen in TABLES [l - [ These practical limits on the diphoton and digluon decay widths

8



relegate most of the total width to the other decay channels, such as S — XEXFE¢ and
S — XNXN for both Mxp and Mxy less than 375 GeV and/or to dark matter invisibly.
In particular, the decay width for the decay into pairs of fermions S — ff is given by

R A\
IS — ff) = EMS)\JC (1 — Wé) : (35)
As a result, the decay rate for S — X EXE® is in the range I'(S — XEXE°) < 1.2 GeV,
and similarly also for the decay rate for S — X NXN. Detailed numerical results for these
decay channels are listed in TABLES [, where for simplicity, we assume Mxgr = Mxy
and \g = Ay in the calculations. Moreover, if we require the total decay width to be 45
GeV, the branching ratio for the S invisible decay into dark matter is close to one and then
the monojet searches by the ATLAS and CMS experiments ] have already excluded
such a possibility. One solution is the soft lepton approach , ]

present an example from Ref. [41]. We introduce a Z, symmetry and two SM singlets N;,
with £ = 1, 2, and assume that under Z; symmetry, NV, and (X E, X E°) are odd while all

the other particles are even. Thus, N, and (X E, X E¢) form a new dark matter sector with

To be concrete, let us

the lightest particle being Ni, and we will thus have two dark matter candidates: N; and

xY. The relevant superpotential terms for soft-lepton approach are
W = MN'NIN, + X.N.NL + o, EEXEN, . (36)

For simplicity, we assume that the mass difference between M and M} is from 14 GeV
to 20 GeV and X, >> X|. Thus, we consider S will decay dominantly into a pair of NJ,
which can be semi-invisible and give us a large decay width. Note that if our LSP mass
is larger than 200 GeV, the only decay chain for Ny is Ny — XEE{ — N{E{(ES)*. Due
to the fact that monojet searches veto isolated leptons (e, p) with small pr > 7 GeV and
pr(mh) > 20 GeV at the ATLAS and CMS experiments B‘,

invisible decays will be vetoed during monojet searches, and therefore evade such bounds.

|, the leptons in the semi-

On the other hand, to trigger the events for the multi-lepton searches at the LHC, we need
at least one lepton with Pr larger than 26 GeV and 20 GeV for the ATLAS and CMS
Collaborations, respectively ,E] Thus, the constraints from multi-lepton searches at
the LHC can be evaded as well ]

An interesting inquiry here is whether such a model with light flippons is realistic with a
viable SUSY spectrum at the LHC II, in addition to satisfying all other complementary con-
straints from other essential experiments running in parallel with the LHC. These encompass
LHC gluino and light Higgs boson mass constraints, direct detection of dark matter, relic

density measurements, proton decay rate 7, via p — e* 7%, and rare-decay processes (b — s,
BY — ptu~, Aa,). When incorporated into the General No-Scale F-SU(5) GUT [46], a

9



TABLE III. Sample General No-Scale F-SU(5) benchmark points with light flippons that satisfy
all experimental constraints imposed by the LHC and other essential experiments. All masses are
in GeV. The numerical values given for Br(b — sv) are x10™%, Br(BY — pTu™) are x107%, Aa,,
are x10710, spin-independent cross-sections og; are x 1072 pb, spin-dependent cross-sections osp

035

are x10710 pb, and proton decay rate Tp are in units of 1 years. The Higgs boson mass My

calculated here assumes a minimal coupling with the flippon multiplets.

General No — Scale F — SU(5)
Ml/g‘mo‘ Ao ‘Mv‘tanﬁ‘ Mtop ‘MX(]) M;_i‘ My ‘ My, ‘ Qn? ‘Br(b—)sy)‘Br(Bg —>u+u’)‘AaM‘051‘USD‘TP
1550 |970|—1000| 750 [41.50|172.60(| 310 | 318 |2005|125.88(0.1114 3.38 4.4 19| 4 | 12 |1.1
1750 |150|—1950|1100{16.50|173.00 || 358 | 360 |2207|126.04|0.1285 3.52 3.1 1.0 2 5 (0.9
1425 |625|—1625|1300(27.25|173.13 || 289 | 295 |1806(126.16|0.1257 3.39 3.4 1.8 3 | 11 |1.0
1912 |160| —200 |1622{24.00|171.87|| 400 | 402 |2426(126.15|0.1205 3.53 3.1 1.2 1 3 12 0.9
1872 |640| 240 |2144|37.33[173.34|| 397 | 399 |2369|126.17|0.1117 3.50 3.5 1.6 | 4 | 16 |0.9
1862 [630| 980 |2966|40.66(172.97|| 400 | 402 |2357|124.83|0.1112 3.50 3.7 1.9 7 | 26 (0.9

light vector-like mass is indeed viable, as exemplified by the benchmarks scenarios listed in
TABLE [ that employ CMSSM boundary conditions with a flippon mass My, ] Note
though that the (XU, XU®), (XD, X D¢), and (X F, X E°) flippon multiplets in TABLE [l
computed within the General No-Scale F-SU(5) GUT are assumed to have a universal mass
My, with no mass splitting as applied in TABLE [l and TABLE [l The renormalization
group running of flippon multiplets with mass splitting will be the goal of a future project,
though the introductory results given here in TABLE [l indicate that the SUSY spectrum
and experimental constraints are anticipated to remain viable regardless of whether the

flippon masses are universal or split.

IV. CONCLUSIONS

We presented here an explanation for the diphoton excesses recently observed at the
/s = 13 TeV LHC II indicating a possible 750 GeV resonance. Our methodology engages
the realistic supersymmetric GUT model F-SU(5) with additional vector-like multiplets,
denoted flippons. Though the statistical significance of the data bump remains inconclusive,
it is nonetheless compelling given the correlation between excess diphoton events observed
by both the ATLAS and CMS Collaborations, and also the consistency between the 8 TeV
and 13 TeV data at two standard deviations. It is thus a worthwhile endeavor to build a
realistic model capable of interpreting a 750 GeV resonance within a consistent GUT.

Our primary ingredient are the additional vector-like particles, which we refer to as
flippons. Flippons were shown previously in the No-Scale F-SU(5) GUT to provide rather

favorable phenomenology at the LHC and all experiments, and here they perform another
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phenomenological feat. In the F-SU(5) framework, a 750 GeV singlet field produced by a
gluon fusion triangle diagram can then decay to a diphoton via flippon loops. This is all
accomplished with realistic electric charges and Yukawa couplings, given the F-SU(5) GUT
is presently being probed at the LHC. The numerical analysis presented showed that light
flippon masses in the loops can produce the observed cross-sections. We showed previously in
the one-parameter No-Scale F-SU(5) (mg = Ag = B = 0) that heavy flippons are required
to maintain experimental viability. Here in this work we gave some sample benchmark
scenarios in General No-Scale F-SU(5) offering evidence that indeed light flippons with
their associated SUSY spectrum can also be experimentally viable. Given this favorable
phenomenology, we believe the work demonstrated here represents a realistic explanation of

the diphoton excesses at an invariant mass of about 750 GeV.
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