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Abstract
We revisit and compare the muon g − 2 implications of two classes of SUSY GUTs models in which the
nonuniversal boundary conditions are imposed at MGUT. Even though the solutions to the muon g − 2
discrepancy can be accommodated in both classes, the probe for such solutions at the current LHC and DM
experiments can be challenging when the models are set up in a flavor-universal way. On the other hand,
when the flavor nonuniversal models are considered, the implications for muon g − 2 can be extended to
a wider parameter space, and they can be probed through several experiments such as at LHC through
the electroweakino productions or decay modes of the heavy Higgs bosons. They can yield interesting
phenomenology to be tested in the DM experiments as well.
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1. INTRODUCTION
In this proceeding, we present some results about the implica-
tions of some classes of supersymmetric models for the muon
anomalous magnetic moment (hereafter muon g − 2) when
nonminimal boundary conditions are imposed in the super-
symmetric grand unified theories (SUSY GUTs) at the grand
unification scale (MGUT). The results are based on our previ-
ous studies in [1–3]. After the recent update in the experimen-
tal measurements of muon g − 2 by the Fermilab collaboration
[4], combining its earlier measurements by the Brookhaven Na-
tional Laboratory [5] results in a 4.2σ deviation from the Stan-
dard Model (SM) predictions [6], which can be expressed as
follows:

∆aµ ≡ aexp
µ − aSM

µ = (25.1 ± 5.1)× 10−10. (1)

Despite all its success, it is very well known that the SM
can form only an effective theory, and Supersymmetry (SUSY)
is one of the compelling candidates for models beyond SM
(BSM). The muon g − 2 discrepancy given in equation (1) can
be solved or ameliorated by the presence of new particles di-
rectly coupling to muons [7–12]. Accommodating a solution
to the muon g − 2 discrepancy consistent with several con-
straints in SUSY models usually requires relatively light slep-
tons, while the strongly interacting supersymmetric particles
(squarks and gluino) are required to be heavy by the Higgs bo-
son mass [13, 14] and the experimental results from the Large
Hadron Collider (LHC) [15–21]. Even though a mass spectrum
of heavy squarks and relatively lighter sleptons can be adjusted
at the low-scale SUSY studies, this splitting between different
sectors can yield a strong impact on SUSY GUTs. For instance,
it is well known that the Higgs boson mass constraint yields
a considerably heavy supersymmetric particles in minimally
built GUT models [22–25]. Another tension can be realized with
the recent mass bounds on the gluinos [15, 16], when one as-
sumes the universal gaugino masses at MGUT.

Such tensions mentioned in the previous paragraph arise
due to the minimal boundary conditions imposed at MGUT.
However, it is possible to build SUSY GUTs with nonuniversal
boundary conditions by assuming new flavor symmetries [26–
33], supersymmetry breaking through vacuum expectation val-
ues (VEVs) of fields from nonsinglet representations of the GUT
symmetry [34–43], and several sectors breaking SUSY [44–48].
Another path to impose nonuniversal boundary conditions is
to consider a cascade of symmetry breaking which results in
the SM gauge group passing through some intermediate sym-
metries such as SU(4)c × SU(2)L × SU(2)R (referred to Pati-
Salam model) from SO(10) breaking [49–51]. In SO(10) break-
ing, if VEV is developed in the direction of 210H representation
of SO(10), it also breaks the left-right (LR) symmetry, which
induces another nonuniversality between the left-handed and
right-handed matter sparticles [52].

In this proceeding, we compare two classes of SUSY GUT
models with nonuniversal boundary conditions by the muon
g − 2 implications and discuss possible perspectives to test in
the LHC and dark matter (DM) experiments. The SUSY contri-
butions to muon g − 2 happen through the neutralino-slepton
and chargino-sneutrino loops. However, if one considers their
contributions in the flavor basis, it can be seen that the main
contributions can be realized when the Neutralino is formed
mostly by Bino [53–55]. While the other flavors contribute mi-
norly, their contributions can be significant when the particles
running in the loops are strongly degenerate in mass. Both
classes arise from SO(10) SUSY GUTs. One class assumes
SO(10) breaking into the Pati-Salam gauge group in which the
LR symmetry is broken as well [1, 2]. The second class assumes
a flavor symmetry which splits the third family matter sparti-
cles from the first two families. In addition, this class considers
a nonsinglet F-term SUSY breaking which results in nonuniver-
sal gaugino masses at MGUT [3].

If one assumes one of the neutralinos is the lightest super-
symmetric particle (LSP), then it can be considered also a com-
pelling dark matter candidate. However, as the solution to the
muon g − 2 discrepancy requires light Bino, the LSP neutralino
typically has a very large relic density to be a compatible DM
candidate. In this case, one needs to identify coannihilation sce-
narios to reduce the relic density. In addition, muon g − 2 fa-
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vors light sleptons and charginos, and in this case, the LSP can
coannihilate with the charginos and/or sleptons. If these coan-
nohilation processes take part strongly, they can lead even to
a very low relic density for the LSP neutralino. In this context,
DM phenomenology provides one of the strongest constraints,
and each kind of LSP can yield interesting dynamics and impli-
cations for direct and indirect DM detection experiments.

2. SUPERSYMMETRIC PATI-SALAM
MODEL

In this section, we first consider a class of SUSY GUTs in which
SO(10) breaks into the Pati-Salam group. We assume a break-
ing mechanism in which the LR symmetry is also broken. In
this case, the fundamental parameters of the model and their
ranges employed in our scans can be summarized as follows:

0 ≤ mL ≤ 5 TeV,

0 ≤ M2L ≤ 5 TeV,

−3 ≤ M3 ≤ 5 TeV,

−3 ≤ A0/mL ≤ 3,

1.2 ≤ tan β ≤ 60,

0 ≤ xLR ≤ 3,

−3 ≤ yLR ≤ 3,

0 ≤ xd ≤ 3,

−1 ≤ xu ≤ 2,

(2)

where mL denotes the mass of the left-handed matter sparti-
cles, and M2 and M3 are the gaugino masses for the SU(2)L
and SU(3)c gauge groups. A0 is the universal trilinear term,
which is varied by its ratio to mL. Since the LR symmetry is
broken, the Pati-Salam gauge group does not require mL = mR,
g2L = g2R and M2L = M2R, where g2L and M2L are the gauge
coupling and gaugino mass for SU(2)L, while g2R and M2R
are the coupling and gaugino mass of SU(2)R, and mR de-
notes the mass terms for the right-handed matter sparticles.
The LR breaking is controlled by the xLR in the matter parti-
cles by defining the SUSY breaking masses as mR = xLRmL.
Similarly, yLR measures the LR breaking in the gaugino sector
as M2R = yLR M2L. xd and xu parametrise the nonuniversal-
ity in the SSB masses of the MSSM Higgs fields at MGUT as
m2

Hd
= xdm2

L and m2
Hu

= xum2
L. Note that the fundamental pa-

rameters do not include M1, the gaugino mass for U(1)Y group.
U(1)Y is not an explicit part of the Pati-Salam group, but it is in-
cluded implicitly as a superposition of the generators of SU(4)c
and SU(2)R, and M1 is a dependent parameter which can be
calculated as follows:

M1 =
3
5

M2R +
2
5

M3. (3)

Figure 1 displays the fundamental parameter space of the
muon g − 2 solutions with plots in the ∆aµ − mL, ∆aµ − mR,
∆aµ − M1, and ∆aµ − M2 planes. The top planes show that
requiring the muon g − 2 solution within 2σ bounds mL at
about 500 GeV from above, while its impact on mR is relatively
weaker, and one can accommodate muon g − 2 solutions for
mR ≲ 1.5 TeV. As expected, M1 and M2 are also bounded at
about 1 TeV from above, as shown in the bottom planes.

FIGURE 1: Plots in the ∆aµ − mL, ∆aµ − mR, ∆aµ − M1, and
∆aµ − M2 planes. All solutions are compatible with the REWSB
and LSP neutralino conditions. The green points are allowed
by the mass bounds and constraints from rare B-meson de-
cays. The red points form a subset of green and they satisfy
the Planck measurements on the relic density of LSP neutralino
within 5σ. The horizontal solid, dashed, and dotted lines bound
the regions which accommodate the muon g − 2 resolution
within 1σ, 2σ, and 3σ, respectively.

The SUSY contribution to muon g − 2 is enhanced by the
chirality flip between the sleptons running in a loop, and this
enhancement is proportional to µ tan β [53]. The ∆aµ − µ plane
in Figure 2 shows its effect as the SUSY contributions increase
with large µ(≳ 3.5 TeV). One would also expect large SUSY
contributions when tan β is large, but the results in the ∆aµ −
tan β plane show that the LHC constraints (green) bounds tan β
at about 20 from above, while the DM constraints (red) lower
this bound at about 17. These bounds can be understood with
the Higgs boson mass. As shown in the ∆aµ − mh plane, even
though large muon g − 2 contributions can be realized, most
of such solutions yield inconsistently light Higgs boson. Nev-
ertheless, one can barely realize 125 GeV Higgs boson mass in
the spectrum for the muon g − 2 solutions within 2σ range of
its experimental measurements. Since the muon g− 2 solutions
require light mL and mR, the third family sparticles cannot be
heavy enough to lead to correct Higgs boson mass, since this
class of models has flavor universal boundary conditions. In
this case, the correct Higgs boson can still be realized when
the mixing in the third family is maximal, which can be ex-
pressed as Xt ≃ 2MSUSY [56], where Xt = At − µ cot β and
MSUSY =

√mt̃1
mt̃2

. However, in this class of models, the largest
muon g − 2 contributions can be observed when Xt ∼ MSUSY
as seen from the ∆aµ − Xt/MSUSY plane, and thus, the loop
contributions to the Higgs boson mass cannot be enough, un-
less the suppression from tan β is ameliorated, which can hap-
pen with relatively lower tan β values.

We display the masses of stau and chargino in correlation
with the LSP neutralino in Figure 3. As seen from the mχ̃0

1
−mτ̃1
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FIGURE 2: Plots in the ∆aµ − µ, ∆aµ − tan β, ∆aµ − mh, and
∆aµ − Xt/MSUSY planes. The meanings of colors and horizon-
tal lines are the same as in Figure 1.

plane, the muon g− 2 solutions (orange) can be accommodated
when the stau is as heavy as about 350 GeV. However, some of
these solutions can be excluded by the LHC analyses (below the
black curve). On the other hand, if one requires the correct relic
density for the LSP neutralino (red), such solutions can be real-
ized only when the stau is nearly degenerate with the LSP neu-
tralino (solutions around the black diagonal line). In this case,
the stau and LSP neutralino form a compressed mass spectrum
and they are allowed by the LHC constraints. On the other
hand, chargino is allowed to be as heavy as about 600 GeV by
the muon g − 2 solutions, and the Planck measurements on the
relic density of LSP neutralino bounds the chargino mass as
260 ≲ mχ̃±

1
≲ 500 GeV (red points). Even though the LHC anal-

yses can exclude a significant portion of muon g − 2 solutions,
the most of the DM solutions are still allowed, and they can be
tested during the Run-3 phase of LHC experiments.

As seen in Figure 3, the chargino and LSP neutralino masses
are not very degenerate. Such a mass configuration typically
indicates that the LSP neutralino is formed mostly by Bino. As
mentioned before, the relic density of Bino is usually large, but
it can be reduced through the coannihilation processes, and this
class of models leads to stau-neutralino coannihilation to yield
the correct relic density of the LSP neutralino. However, an-
other challenge about the Bino-like LSP is typically low scat-
tering cross-section at nuclei. As shown in Figure 4, its scat-
tering cross-section is mostly of order 10−13 pb, which is way
below the current probes and future projections of the direct
detection experiments denoted by the solid and dashed curves.
Nevertheless, these solutions lie below the neutrino floor (ma-
genta curve). Therefore, testing such solutions in direct DM de-
tection experiments requires more statistics and higher sensi-
tivity, since the main background is formed by the neutrinos.
We also observed some solutions which yield a relatively larger
scattering cross-section (orange points at about 10−12 pb). Even
though these solutions seem to be testable, they predict relic

FIGURE 3: The Stau (left) and chargino (right) in correlation
with the LSP neutralino mass. All points are compatible with
the REWSB and LSP neutralino conditions. Green points are al-
lowed by the mass bounds and constraints from rare B-meson
decays. The orange points form a subset of green, and they
accommodate the resolution to the muon g − 2 discrepancy
within 2σ. The red points as a subset of orange, additionally,
yield the correct relic density of the LSP neutralino measured
by the Planck satellite within 5σ uncertainty. The black curve
in the mχ̃0

1
− mτ̃1 plane displays the exclusion for the slepton

masses with respect to the LSP neutralino masses from the anal-
yses of the slepton pair production processes [57]. Similarly, the
curves in the mχ̃0

1
− mχ̃±

1
represent the exclusion curves from

several LHC analyses over the chargino-neutralino production
[58–60].

FIGURE 4: The spin-independent scattering cross-section of DM
in correlation with its mass. The color coding is the same as
in Figure 3. The solid (dashed) curves show the current (pro-
jected) results from LUX, LZ [61], XENON [62], and DARWIN
[63] experiments for the spin-independent scattering cross-
sections, whose color convention is given in the legend. The
magenta curve represents the neutrino floor [64].

density of LSP neutralino lower than the Planck bound, and
they cannot be accounted for the whole experimental observa-
tions. On the other hand, these solutions can be embedded into
a larger model which proposes a multiple-component DM.

3. SPLIT FAMILIES AND NONUNIVERSAL
GAUGINOS

Even though the family universal models can accommodate
muon g − 2 solutions despite the tensions with the Higgs bo-
son mass, such solutions are not very easy to be tested at the
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LHC and/or direct DM detection experiments, as discussed in
the previous section. The Higgs boson mass constraints exclude
all the large tan β solutions, which significantly suppresses the
SUSY contributions to muon g − 2. On the other hand, this ten-
sion arise from the family universal boundary conditions, and
if the third family matter sparticles can have different masses
than the first two family sparticles, the Higgs boson mass be-
comes almost completely independent of the SUSY contribu-
tions to muon g − 2. In the second class of SUSY GUTs models,
we assume the presence of a flavor symmetry at MGUT, which
distinguishes the third family from the other families, and lead
to a SUSY breaking in which the third family acquires indepen-
dent SUSY breaking mass. The fundamental parameters and
their ranges in our scan can be summarized as follows:

0 ≤ m01,2 , m03 ≤ 5 TeV,

0 ≤ M1, M2 ≤ 2 TeV,

−5 ≤ M3 ≤ 5 TeV,

−3 ≤ A0/m03 ≤ 3,

1.2 ≤ tan β ≤ 60,

0 ≤ mHd , mHu ≤ 5 TeV,

(4)

where the definitions of the parameters are the same as those in
the previous section; however, in this case, the mass terms for
the families are split in a way that m01,2 denotes the SUSY break-
ing mass term for the first two families, while m03 is assigned
for the mass term of the third family sparticles at MGUT.

Figure 5 displays the muon g − 2 results in correlation with
the GUT scale masses. As is observed in the previous class of
models, the muon g − 2 solutions mostly restrict the masses
of the first two family sparticles. The ∆aµ − m01,2 plane shows
that the muon g − 2 solutions can be accommodated in a re-
gion where m1,2 ≲ 1 TeV. On the other hand, m3 receives no
impact from the muon g − 2 condition, and it can be as heavy
as about 4 TeV. Similarly, the gaugino masses can also exceed
the TeV scale while the solution to the muon g − 2 problem can
be maintained.

Such heavy third family sparticles also improve the Higgs
boson mass and remove the tension between the muon g − 2
and the Higgs boson mass constraint, whose effect can be ob-
served in the ∆aµ − tan β plane. In contrast to the flavor uni-
versal models, the large tan β region is widely available, and
indeed, the muon g − 2 solutions favor this region better than
the lower tan β region. As discussed in the previous section, µ
also directly enhances the SUSY contributions to muon g − 2
through the chirality flip between the sleptons running in the
loops.

Observing a wider parameter space in the flavor nonuni-
versal framework also yields a richer DM phenomenology.
Even though the Wino can be light, most of the muon g − 2
solutions favor Bino-like LSP, and the light sleptons favored by
the muon g − 2 solutions also take part in slepton-neutralino
coannihilation processes to reduce the relic density of Bino-like
neutralino LSP. The top planes in Figure 7 show that smuon
and stau can be nearly degenerate with the LSP neutralino in
the mass scales from about 200 GeV to 550 GeV, and the solu-
tions in this region can be identified as slepton-neutralino coan-
nihilations. Similarly, when the chargino mass is between 300
and 600 GeV, it can be degenerate with the LSP mass and these
solutions satisfy the Planck bound on the relic density of LSP

FIGURE 5: Plots in the ∆aµ − m01,2 , ∆aµ − m03 , ∆aµ − M1, and
∆aµ − M2 planes. All points are compatible with the REWSB
and LSP neutralino conditions. Green points satisfy the mass
bounds and the constraints from rare B-meson decays. Blue
and red points form subsets of green. The solutions consistent
with the Planck bound within 5σ uncertainty are shown in blue,
while those yielding low relic density are represented in red.
The solid, dashed, and horizontal lines show the regions which
resolve the muon g − 2 anomaly within the 1σ, 2σ, and 3σ in-
tervals.

FIGURE 6: Plots in the ∆aµ − tan β and ∆aµ − µ planes. The
color coding is the same as in Figure 5.

through the chargino-neutralino coannihilation. There are also
solutions in which the chargino is very degenerate with the LSP
in mass when its mass is between about 100 and 600 GeV (red
solutions). These solutions represent the typical mass spectrum
when the LSP neutralino is formed mostly by Wino; however,
the chargino-neutralino coannihilation processes significantly
reduce the relic density, and thus, these solutions lead to a very
low relic abundance of LSP neutralino. Even though these solu-
tions are excluded by the Planck bound, they can be embedded
in larger models which propose multiple DM candidates. Fi-
nally, we also identify A-resonance solutions with mA ≃ 2mχ̃0

1
shown in the mA − mχ̃0

1
plane. These solutions can be realized

when mA ∈ 900–1200 GeV.
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FIGURE 7: Plots in the mµ̃1 − mχ̃0
1
, mτ̃1 − mχ̃0

1
, mχ̃±

1
− mχ̃0

1
, and

mA − mχ̃0
1

planes. All points are compatible with the REWSB
and LSP neutralino conditions. Green points satisfy the mass
bounds and constraints from rare B-meson decays. Orange
points form a subset and they provide a solution to the muon
g − 2 discrepancy within 1σ. Red and blue points form sub-
sets of orange. The solutions leading to a relic density for the
LSP neutralino consistent with the Planck bound within 5σ are
shown in blue, and those with low relic density are represented
in red. The diagonal lines in the top and bottom-left plane indi-
cate the mass degeneracy between the plotted particles, while
in the bottom-right plane the diagonal line represents the reso-
nance solution (mA = 2mχ̃0

1
).

The variety in the coannihilation and annihilation solutions
also yield different phenomenology which can be probed in the
direct DM detection experiments. As shown in Figure 8, several
orders of the scattering cross-section can be realized. The solu-
tions yielding a large scattering cross-section usually predicts
Wino-like LSP neutralino, and their scattering cross-section can
be realized in a range from 10−12 pb to 10−10 pb. Even though
some of those solutions can be excluded by the XENON1T ex-
periment, some solutions with σSI ≲ 10−12 pb will potentially
be tested soon. There are also solutions with lower scattering
cross-sections (σSI ≲ 10−13 pb), which can also be expected to
be tested in near-future direct detection experiments.

We exemplify our findings in the flavor nonuniversal
framework with several benchmark points listed in Table 1.
As one can see from their spectra, the first two family slep-
tons cannot weigh more than 500 GeV, and such mass scales
for these sleptons can receive some impacts from LHC analy-
ses during its Run-3 phase experiments. These solutions can
be tested through the chargino-neutralino production which
successively involves decays into the light sleptons and LSP
neutralinos. The relevant SM backgrounds for this signal pro-
cess include t̄t and WW, WZ, and ZZ-pair production; how-
ever, comparing their strengths in collisions [65–69], the main
background is formed by top-pair production in which the

FIGURE 8: The spin-independent scattering cross-section of DM
in correlation with its mass. The color coding is the same as
in Figure 3. The solid (dashed) curves show the current (pro-
jected) results from LUX, LZ [61], XENON [62], and DARWIN
[63] experiments for the spin-independent scattering cross-
sections, whose color convention is given in the legend.

FIGURE 9: The expected probe on the chargino and slepton
masses during the LHC-Run3 experiments. SS is the signal
strength over the relevant background processes and plotted in
correlation with the chargino (top) and slepton (bottom) masses
for 139.1 fb−1 (left) and 400 fb−1 (right) luminosities. The color
coding is the same as in Figure 7. The dotted, dashed, and solid
horizontal lines correspond to SS = 1, 2, 3, respectively.

top quarks decay into W-bosons and the final state is formed
by multiple leptons. Figure 9 shows the signal strength over
the top-quark pair production in correlation with the masses
of the chargino and sleptons. The currently integrated lumi-
nosity of LHC is 139.1 fb−1, and the charginos can already be
probed up to about 600 GeV (top-left). The targeted luminosity
at the end of Run-3 phase is 400 fb−1, and we observe that the
Run-3 experiments can improve this bound as mχ̃0

1
≳ 700 GeV

(top-right). Similarly, the sleptons can be probed up to about
350 GeV currently, and one can expect them to be tested up
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Point 1 Point 2 Point 3 Point 4 Point 5 Point 6
m01,2 325 112.3 160.3 499.5 444.7 120.7
m03 1989 2166 2000 3025 2472 1893
M1 854.8 1010 817.8 885 1073 977.9
M2 483.4 759.4 721.1 523 514 745.6
M3 2139 2079 1764 2691 −3891 1956
A0/m03 −3.0 −2.0 −2.2 −2.7 −1.4 −1.3
tan β 20.2 44.9 43.5 43.3 44.4 47.8
µ 4508 1861 1537 5039 4080 468.9
∆aµ × 1010 24.6 25.6 28.9 26.1 24.3 22.3
mh 125.6 124.4 124.4 125.6 123.1 123.4
mH 3963 2540 2255 4148 946.8 2062
mA 3964 2540 2255 4148 946.8 2062
mH± 3967 2542 2258 4150 951.1 2065
mχ̃0

1
,mχ̃0

2
365.2, 387 433.1, 617.7 348.8, 587.4 380.6, 419.9 513.7, 540.5 411.2, 562.8

mχ̃0
3
,mχ̃0

4
4495, 4495 1909, 1911 1576, 1578 5028, 5029 4160, 4160 639.2, 682

mχ̃±
1

,mχ̃±
2

387.2, 4496 617.9, 1912 587.6, 1579 420.1, 5029 540.7, 4160 561.5, 680.8
mg̃ 4470 4344 3724 5560 7841 4108
mũ1 ,mũ2 3843, 3849 3719, 3740 3202, 3224 4732, 4759 6634, 6637 3518, 3545
mt̃1

,mt̃2
2272, 3323 2755, 3246 2218, 2740 3671, 4346 6190, 6274 2778, 3104

md̃1
,md̃2

3840, 3844 3726, 3741 3206, 3225 4760, 4767 6634, 6636 3530, 3546
mb̃1

,mb̃2
3298, 4096 3218, 3582 2709, 3077 4321, 4873 6230, 6324 3076, 3287

mν̃e ,mν̃µ
467.9, 470.6 434.4, 442 444.1, 450.8 385.6, 400.1 520.7, 522.4 414.4, 420.3

ml̃1 ,ml̃2 378.9, 475.7 435.5, 460.7 370, 452.3 392.4, 812.6 522.8, 596.9 422, 482.2
mτ̃1 ,mτ̃2 1512, 1809 502.4, 1608 351.2, 1484 1128, 2228 1937, 2251 551.8, 1418
σSI 7.9 × 10−14 1.28 × 10−12 2.02 × 10−12 2.9 × 10−14 9.56 × 10−13 2.25 × 10−10

σSD 7.08 × 10−12 8.25 × 10−9 1.85 × 10−8 3.09 × 10−13 2.57 × 10−10 3.22 × 10−6

Ωh2 0.115 0.117 0.121 0.118 0.115 0.12

TABLE 1: Benchmark points that exemplify our findings. The points are chosen to be consistent with all
the applied constraints including the Planck bound on dark matter. The masses are given in GeV and
the cross-sections in pb. Point 1 depicts a solution which is in accord with the Planck bound through the
slepton-neutralino coannihilation scenario involving the lighter slepton states from the first two families.
Point 2 also exemplifies the solutions for the slepton-neutralino coannihilation scenario with two sleptons
involved in the coannihilation processes. Point 3 represents a solution for the stau-neutralino coannihila-
tion scenario, and the first two family sleptons are slightly heavier for such solutions. Point 4 depicts the
chargino-neutralino coannihilation scenario. Point 5 also exemplifies solutions of the chargino-neutralino
coannihilation, but it also provides an example for A-resonance solutions. Point 6 represents solutions that
predict a large spin-independent dark matter scattering cross-section, which can be tested in the near fu-
ture.

to about 450 GeV at the end of Run-3 phase. However, these
bounds hold when the slepton is mostly left-handed; the right-
handed slepton can still escape from the detection even when
they are as light as about 100 GeV (the solutions with SS ≲
10−2).

Another LHC probe of the muon g − 2 solutions can arise
from the heavy Higgs boson searches. Figure 10 shows the
probe and exclusion for such Higgs bosons through their ττ
(left) and bb decays. As seen from the left panel, the current
analyses can exclude the muon g − 2 solutions when mA ≲
2 TeV, which leads to the exclusion of the A-resonance solu-
tions. However, the other scenarios for DM and muon g − 2
can lie slightly below the current exclusion curve, and they are
expected to be tested during the Run-3 experiments at LHC.
On the other hand, the current analyses do not provide very
sensitive results through bb decay modes of the Higgs bosons,
the A-resonance solutions can be retested through these anal-
yses. However, we do not expect different results than those
obtained through ττ decay modes.

In conclusion, a possible solution to the muon g − 2 dis-
crepancy seems to favor the nonuniversality in the flavors of
the matter fields in light of the current sensitivity of the on-
going experiments. However, the flavor nonuniversality in the
models we consider is only imposed to split the third family.
Even though it is appealing to accommodate the muon g − 2
solutions, it cannot explain the discrepancy in the experimen-
tal measurements of the electron anomalous magnetic moment.
The implications for ∆ae in our models can be extracted by
∆ae/∆aµ = m2

e /m2
µ [74]. However, the experimental measure-

ments reveal ∆ae/∆aµ = (−14)m2
e /m2

µ [75]. Even though the
factor can be explained through the new physics, especially the
sign in ∆ae requires also possible nonuniversalities between the
electron and muon, as well (see, for instance, [76]).

4. CONCLUSION AND SUMMARY
We discussed two classes of SUSY GUT models with nonuni-
versal boundary conditions imposed at MGUT, which are dis-
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FIGURE 10: The production cross-section times the branching
fractions of heavy Higgs boson decays (ϕ → ττ in left, and
ϕ → bb in right, where ϕ = H, A) calculated for the bench-
mark points listed in Table 1. Each red point corresponds to one
benchmark point which is stated above the points. The solid
black curve in the left panel represents the exclusion as a func-
tion of the CP-odd Higgs boson mass obtained from the analy-
ses in [70, 71]. Similarly, the solid black curve in the right panel
is the exclusion obtained from the analyses in [72, 73].

tinguished by the (non)universality of the matter families. We
found that the muon g − 2 solutions can be accommodated
even when the models are flavor universal despite the tension
with the Higgs boson mass constraint, but the implications of
these models are rather challenging to be probed in the current
LHC and DM experiments. On the other hand, when the flavor
nonuniversal models are considered, the fundamental param-
eter space is much wider, and the implications can be tested
over the chargino-neutralino production processes and heavy
Higgs boson decay modes at the LHC experiments. The cur-
rent analyses can probe the charginos up to about 600 GeV, and
these limits can be improved up to about 700 GeV at the end
of the Run-3 phase. These bounds hold especially when the
sleptons are mostly left-handed. The strongest impact from the
current LHC results is observed in A-resonance solutions since
the solutions with mA ≲ 2 TeV are already excluded through
ττ decay modes of the heavy Higgs bosons. In addition, the
DM phenomenology involves richer implications and they can
be expected to be tested in the current and near-future experi-
ments.
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[20] Ali Çiçi, Zerrin Kırca, and Cem Salih Ün. Light Stops and
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