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We consider two classes of supersymmetric models with nonuniversal gaugino masses at the grand
unification scale MGUT in an attempt to resolve the apparent muon g − 2 anomaly encountered in the
Standard Model. We explore two distinct scenarios, one in which all gaugino masses have the same sign at
MGUT, and a second case with opposite sign gaugino masses. The sfermion masses in both cases are
assumed to be universal at MGUT. We exploit the nonuniversality among gaugino masses to realize large
mass splitting between the colored and noncolored sfermions. Thus, the sleptons can have masses in the
few hundred GeV range, whereas the colored sparticles turn out to be an order of magnitude or so heavier.
In both models the resolution of the muon g − 2 anomaly is compatible, among other things, with a
125–126 GeV Higgs boson mass and the WMAP dark matter bounds.
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I. INTRODUCTION

The ATLAS and CMS experiments at the Large Hadron
Collider (LHC) have independently reported the discovery
[1,2] of a StandardModel (SM) like Higgs boson resonance
of mass mh ≃ 125–126 GeV using the combined 7 and
8 TeV data. This discovery is compatible with low scale
supersymmetry, since the Minimal Supersymmetric
Standard Model (MSSM) predicts an upper bound of
mh ≲ 135 GeV for the lightest CP-even Higgs boson
[3]. Note that there exists a class of SOð10Þ-based super-
symmetric models with third family Yukawa unification [4]
in which the light CP-even Higgs boson mass is predicted
to be around 125 GeV [5]. On the other hand, no signals for
supersymmetric particles have shown up at the LHC and
the current lower bounds on the colored sparticle masses
are [6,7]

m~g ≳ 1.4 TeV ðfor m~g ∼m ~qÞ and

m~g ≳ 0.9 TeV ðfor m~g ≪ m ~qÞ: ð1Þ

This has created some skepticism about the naturalness
arguments employed for motivating low scale supersym-
metry. Although the sparticle mass bounds in Eq. (1) are
mostly derived for the R-parity conserving constrained
MSSM, they are more or less applicable for a significant
class of low scale supersymmetric models. In Ref. [8] it was
shown that there is room in the MSSM parameter space for
the bounds in Eq. (1) to be relaxed, but it is not a large effect

and the models are specific. The MSSM can accommodate
mh ≃ 125 GeV Higgs boson mass but it requires either a
very large,Oðfew − 10Þ TeV, stop quark mass [9], or a large
soft supersymmetry breaking (SSB) trilinear At term, with a
stop quark mass of around 1 TeV [10]. It is also interesting to
note that a Higgs mass mh ≃ 125 GeV also yields a lower
bound on the top quark mass,mt ≳ 168 GeV, independently
from the values of the SSB parameters [11].
One of the most popular assumptions in low scale

supersymmetric models is universal SSB mass terms
ðm0Þ at MGUT for the three generations of sfermions and
masses ðM1=2Þ for the SUð3Þc × SUð2ÞL ×Uð1ÞY gaugi-
nos. The main motivation for assuming universal m0 is
based on the constraints obtained from flavor-changing
neutral currents processes [12]. Moreover, the assumption
of universal gaugino masses is inspired by the possible
realization of a grand unified theory. With a stop quark
mass of more than 1 TeV (in order to achieve a 125 GeV
light CP-even Higgs boson), and with universal SSB
parameters M1=2 and m0, the first and second generation
squark masses lie in the multi-TeV range, and the corre-
sponding smuon masses lie around the TeV scale.
On the other hand, the SM prediction for the anomalous

magnetic moment of the muon [13], aμ ¼ ðg − 2Þμ=2,
shows a discrepancy with the experimental results [14],
which is quantified as follows:

Δaμ ≡ aμðexpÞ − aμðSMÞ ¼ ð28.6� 8.0Þ × 10−10 ð2Þ

If supersymmetry is to resolve this discrepancy, one of the
smuons and bino or wino SSB masses needs to be quite
light. Thus, it is hard to simultaneously explain the
observed Higgs boson mass and resolve the muon g − 2
anomaly with universal sfermion and gaugino SSB masses
at MGUT. A way out is to assume nonuniversality in the
gaugino sector at MGUT. It is known that the gauginos
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provide different contributions to the squark and slepton
renormalization group equations (RGEs) [12]. It is possible
in this case to obtain colored sparticles with masses around
a few TeV, while the slepton masses are around a few
hundred GeV, if we assume that the gluino SSB mass term
M3 at MGUT is a few times larger than the bino and wino
SSB mass terms (M1 andM2). The parameters m0,M1 and
M2 can be in the few hundred GeV range.
To retain gauge coupling unification in the presence of

nonuniversal gaugino masses at MGUT, one could employ
[15] nonsinglet F terms, compatible with the underlying
GUT. Nonuniversal gauginos can also be generated from an
F term which is a linear combination of two distinct fields
of different dimensions [16]. One can also consider two
distinct sources for supersymmetry breaking [17]. With
many distinct possibilities available for realizing nonuni-
versal gaugino masses while keeping universal sfermion
mass at MGUT, we employ three independent masses for

the MSSM gauginos in our study. There have been several
recent attempts to accommodate Δaμ in Eq. (2) within the
MSSM framework assuming specific models for nonuni-
versal SSB masses for gauginos [18]. In a recent paper [19],
we explored the phenomenology of nonuniversal SSB
gaugino masses and split sfermion families in the frame-
work of third family Yukawa unification [4]. It was shown
in [19] that the resolution of the muon g − 2 anomaly is
compatible, among other things, with the 125 GeV Higgs
boson mass, the WMAP relic dark matter density and
excellent t-b-τ Yukawa unification. In this paper we carry
out a more thorough investigation of nonuniversal SSB
gaugino masses and universal sfermion masses at MGUT
without insisting on Yukawa unification.
The outline of our paper is as follows. In Sec. II we briefly

describe the dominant contributions to the muon anomalous
magnetic moment arising from low scale supersymmetry.
In Sec. III we summarize the scanning procedure and the

FIG. 1 (color online). Plots in the Δaμ-m ~μR , Δaμ-m ~μL , Δaμ-m~χ0
1
, Δaμ-m ~W0 , Δaμ-μ and Δaμ- tan β planes. Gray points are consistent

with REWSB and neutralino LSP. Yellow points have Δaμ in the 1σ interval in Eq. (2). Green points form a subset of the gray ones and
satisfy sparticles and Higgs mass bounds and all other constraints described in Sec. III. Brown points belong to a subset of green points
and satisfy the WMAP bound (5σ) on neutralino dark matter abundance.
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experimental constraints applied in our analysis. We also
present the parameter space that we scan over. In Sec. IV
we assume nonuniversal gauginos at MGUT with M3 < 0,
M2 > 0 and M1 > 0. Section V is dedicated to the case
when same sign nonuniversal gaugino masses are assumed
at MGUT. The conclusions are presented in Sec. VI.

II. THE MUON ANOMALOUS
MAGNETIC MOMENT

The leading contribution from low scale supersymmetry
to the muon anomalous magnetic moment is given
by [20,21]

Δaμ ¼
αm2

μμM2 tan β

4πsin2θWm2
~μL

�
fχðM2

2=m
2
~μL
Þ − fχðμ2=m2

~μL
Þ

M2
2 − μ2

�
þ αm2

μμM1 tan β

4πcos2θWðm2
~μR
−m2

~μL
Þ
�
fNðM2

1=m
2
~μR
Þ

m2
~μR

−
fNðM2

1=m
2
~μL
Þ

m2
~μL

�
: ð3Þ

Here α denotes the fine-structure constant, mμ the muon
mass, μ the bilinear Higgs mixing term and tan β is the
ratio of the vacuum expectation values (VEVs) of the
MSSM Higgs doublets. M1 and M2 denote the Uð1ÞY
and SUð2Þ gaugino masses, respectively, θW is the weak
mixing angle and m~μL (m~μR) are left- (right-)handed
smuon masses. The loop functions are defined as
follows:

fχðxÞ ¼
x2 − 4xþ 3þ 2 ln x

ð1 − xÞ3 ; fχð1Þ ¼ −2=3; ð4Þ

fNðxÞ ¼
x2 − 1 − 2x ln x

ð1 − xÞ3 ; fNð1Þ ¼ −1=3: ð5Þ

The first term in Eq. (3) stands for the dominant contri-
bution coming from a one-loop diagram with Higgsinos,

FIG. 2 (color online). Plots in the Δaμ-M3=M1, Δaμ-M3=M2, Δaμ-M2=M1, Δaμ-M2, Δaμ-M3 and Δaμ-m16 planes. Color coding is
the same as in Figure 1.
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while the second term describes inputs from the bino-
smuon loop. As the Higgsino mass μ increases, the first
term decreases in Eq. (3) and the second term becomes
dominant. The smuons, on the other hand, must be light,
≲ a few hundred GeV, in both cases in order to provide
sizable contribution to the muon g − 2 calculation. Note
that the above formula will not be accurate for very large
values of μ tan β, according to the decoupling theorem
[20,21]. From Eq. (3), the parameters

M1; M2; μ; tan β; m~μL ; m~μR ð6Þ

are particularly relevant for the muon g − 2 calculation,
and we will quantify the desired parameter space later.
Since we assume the trilinear SSB term A0 to be universal,
it follows that Aμ < μ tan β and we therefore do not
consider the trilinear SSB-term contribution in Eq. 3.

III. SCANNING PROCEDURE AND
EXPERIMENTAL CONSTRAINTS

We employ the ISAJET 7.84 package [22] to perform
random scans over the parameter space. In this package, the
weak scale values of gauge and third generation Yukawa
couplings are evolved toMGUT via the MSSM RGEs in the
DR regularization scheme. We do not strictly enforce the
unification condition g3 ¼ g1 ¼ g2 at MGUT, since a few
percent deviation from unification can be assigned to
unknown GUT-scale threshold corrections [23]. With the
boundary conditions given at MGUT, all the SSB

parameters, along with the gauge and third family
Yukawa couplings, are evolved back to the weak scaleMZ.
In evaluating the Yukawa couplings the supersymmetry

(SUSY) threshold corrections [24] are taken into account at
a common scale MS ¼ ffiffiffiffiffiffiffiffiffiffiffiffiffiffim~tLm~tR

p . The entire parameter set
is iteratively run betweenMZ andMGUT using the full two-
loop RGEs until a stable solution is obtained. To better
account for the leading-log corrections, one-loop step-beta
functions are adopted for the gauge and Yukawa couplings,
and the SSB scalar mass parameters mi are extracted
from RGEs at appropriate scales mi ¼ miðmiÞ. The
RGE-improved one-loop effective potential is minimized
at an optimized scaleMS, which effectively accounts for the
leading two-loop corrections. Full one-loop radiative cor-
rections are incorporated for all sparticle masses.

FIG. 3 (color online). Plots in the m ~μR -m~χ0
1
, m~τ1 -m~χ0

1
, m~χ�

1
-m~χ0

1
and mA-m~χ0

1
planes. All points are consistent with REWSB and

neutralino LSP. Green points satisfy mass bounds and B-physics constraints. Yellow points form a subset of green and they indicate
solutions with muon g − 2 within 1σ deviation from its theoretical value. Brown points are a subset of yellow and satisfy the WMAP
bound (5σ) on neutralino dark matter abundance.

FIG. 4 (color online). Plot in the m ~q-m~g plane. Color coding is
the same as in Figure 3.
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In scanning theparameter space,weemploy theMetropolis-
Hastings algorithm as described in [25]. The data points
collected all satisfy the requirement of radiative electroweak
symmetrybreaking (REWSB) [26],with theneutralino in each
case being the lightest supersymmetric particle (LSP). After
collecting the data, we impose the mass bounds on all the
particles [27] anduse the ISATOOLSpackage [28] to implement
the various phenomenological constraints. We successively
apply the following experimental constraints from the Higgs
boson mass [1,2], B-physics [29,30] and dark matter relic
density [31] on the data that we acquire from ISAJET 7.84:

123 GeV ≤ mh ≤ 127 GeV

0.8 × 10−9 ≤ BRðBs → μþμ−Þ ≤ 6.2 × 10−9ð2σÞ
2.99 × 10−4 ≤ BRðb → sγÞ ≤ 3.87 × 10−4ð2σÞ

0.15 ≤
BRðBu → τντÞMSSM

BRðBu → τντÞSM
≤ 2.41ð3σÞ

0.0913 ≤ ΩCDMh2 ≤ 0.1363ð5σÞ:

Wealso implement the followingmass bounds on the sparticle
masses [6,7,32]:

m~g ≳ 1.4 TeV ðfor m~g ∼m ~qÞ
m~g ≳ 1 TeV ðfor m~g ≪ m ~qÞ

MA ≳ 700 GeV ðfor tan β≃ 48Þ:

Here m~g,m ~q,MA, respectively, stand for the gluino, first and
second generation squarks and the CP-odd Higgs boson
masses.

IV. NONUNIVERSAL AND OPPOSITE
SIGN GAUGINO MASSES

In this section we discuss the scenario with nonuniversal
and opposite sign gaugino masses at MGUT, with the
sfermion masses assumed to be universal. We will show
that the muon g − 2 anomaly can be explained in this
model. We perform random scans for the following ranges
of the parameters:

TABLE I. Masses in this table are in GeV units. All points yield Δaμ in Eq. (2) within 1σ and satisfy the sparticle
mass and B-physics constraints described in Sec. III. Points 1–4, respectively, correspond to smuon-neutralino, stau-
neutralino and chargino-neutralino coannihilation channels and A-resonance solutions for a neutralino dark mater
candidate.

Point 1 Point 2 Point 3 Point 4

m16 302.9 513.6 528 422.9
M1 357 428.2 554.4 618.2
M2 498.8 497.6 255.6 567.1
M3 −4061 −4769 −3027 −3490
tan β 9.3 39.2 42.7 43.3
A0=m16 −0.36 0.84 −0.71 −0.72
m10 716.2 806.6 588.2 158.8
mt 173.3 173.3 173.3 173.3

Δaμ 24.0 × 10−10 28.9 × 10−10 21.4 × 10−10 27.2 × 10−10

mh 122.4 124.5 123.0 123.7
mH 4278 2422 1082 626.4
mA 4250 2406 1075 622.3
mH� 4279 2424 1087 634.4

m~χ0
1;2

188.2, 516 225.4, 528.4 268, 287.7 301.6, 563.3
m~χ0

3;4
41276, 4127 4806, 4806 3155, 3155 3600, 3600

m~χ�
1;2

520.1, 4089 530.4, 4761 289, 3126 565.3, 3567
m~g 8137 9471 6198 7063

m ~uL;R 6929, 6947 8064, 8088 5329, 5348 6050, 6059
m~t1;2 6004, 6534 6998, 7184 4617, 4738 5244, 5360
m ~dL;R

6929, 6952 8065, 8088 5329, 5350 6051, 6062
m ~b1;2

6494, 6912 7122, 7278 4642, 4764 5234, 5364

m~ν1;2 267.6 491 509.5 516.9
m~ν3 291.9 665.3 583.2 667.9

m~eL;R 437.1, 201.2 531.1, 502 521.9, 556.8 526.5, 464.1
m~τ1;2 207.9, 418.6 262.6, 840.1 302.8, 743.6 342.5, 813.4

σSIðpbÞ 0.26 × 10−12 0.56 × 10−14 0.34 × 10−11 0.17 × 10−10

σSDðpbÞ 0.17 × 10−9 0.93 × 10−10 0.70 × 10−9 0.32 × 10−9

ΩCDMh2 0.11 0.11 0.10 0.11
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0 ≤ m16 ≤ 3 TeV

0 ≤ M1 ≤ 5 TeV

0 ≤ M2 ≤ 5 TeV

−5 ≤ M3 ≤ 0 TeV

−3 ≤ A0=m16 ≤ 3

2 ≤ tan β ≤ 60

0 ≤ m10 ≤ 5 TeV

μ > 0: ð7Þ

Here m16 is the universal SSB mass parameter for sfer-
mions, andM1,M2 andM3 denote the SSB gaugino masses
for Uð1ÞY, SUð2ÞL and SUð3Þc, respectively. A0 is the SSB
trilinear scalar interaction coupling, tan β is the ratio of the
MSSM Higgs VEVs, and m10 is the SSB mass term for the
MSSM Higgs doublets.

As previously mentioned in Sec. II [Eq. (6)], the
quantities M1, M2, μ, tan β, m~μL , m~μR play an important
role in the muon g − 2 calculation. Based on this obser-
vation, in Fig. 1 we present results in Δaμ-m~μR , Δaμ-m~μL ,
Δaμ-m~χ0

1
, Δaμ-μ, Δaμ- tan β and Δaμ-m ~W0 planes. Gray

points are consistent with REWSB and neutralino LSP.
Yellow points represent a subset for which Δaμ lies within
the 1σ interval in Eq. (2). Green points form a subset of the
gray ones and satisfy sparticles and Higgs mass bounds and
all other constraints described in Sec. III. Brown points
belong to a subset of green points and satisfy the WMAP
bound (5σ) on neutralino dark matter abundance.
Overall, from Fig. 1 we learn that in order to provide the

desired SUSY contributions to Δaμ while staying consis-
tent with all the experimental constraints described in
Sec. III, we should impose the following: 200 GeV≲
m~μR ≲ 700 GeV, 400 GeV≲m~μL ≲ 800 GeV, 100GeV≲
m~χ0

1
≲400GeV, 9≲ tanβ≲44, 100GeV≲m ~W0 ≲1.1TeV.

FIG. 5 (color online). Plots in theΔaμ-m ~μR ,Δaμ-m ~μL ,Δaμ-m~χ0
1
,Δaμ-μ,Δaμ- tan β andΔaμ-m ~W0 planes. Color coding is the same as in

Figure 1.
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The salient features of the results in Fig. 1 can be
understood by referring to Eq. (3). We have two dominant
contributions at one-loop level arising from sparticles in the
loop. The first term in Eq. (3) stands for contributions
involving Higgsinos, while the second term describes the
bino-smuon contribution. As the Higgs bilinear μ term
increases, the contribution from the loop involving the
Higgsinos decreases, while the bino-smuon loop becomes
more relevant. This is the reason why in the spectrum
we can have relatively heavy wino, OðTeVÞ, and still
maintain sufficient contribution to muon g − 2. Since in
our setup the gauginos are arbitrary at MGUT and m0 is
Oðfew hundredÞ GeV or so, we can have a large difference
between the left- and right-handed smuon masses from
RGE running. This allows one to provide a significant
contribution to muon g − 2 from the loop involving either
the left- or right-handed smuons. Thus, we can have one
of them around a TeV, while the lighter one is
Oðfew hundredÞ GeV. Since in our study μ values up to

5 TeV are allowed, the parameter tan β can lie in the fairly
wide interval 9≲ tan β ≲ 44.
The impact of the muon g − 2 anomaly on the

fundamental parameters is presented in Fig. 2, which
shows the results in the Δaμ-M3=M1, Δaμ-M3=M2,
Δaμ-M2=M1, Δaμ-M2, Δaμ-M3 and Δaμ-m16 planes,
with the color coding the same as in Fig. 1. From these
results we find the requirements jM3=M1j ≤ 0.8 and
jM3=M2j ≤ 2.4. The latter ratio is almost the inverse
of what was obtained in resolving the little hierarchy
problem in the MSSM [33]. There is no preferred range
for the ratio M2=M1, since diagrams involving only M2

or M1 can provide sufficient contributions to muon
g − 2 [20,21].
The Δaμ-M2 plane shows that M2 ≲ 1.3 TeV at MGUT,

in contrast to M3, for which jM3j≳ 2 TeV. The last
(Δaμ-m16) panel in Fig. 2 shows thatm16 cannot be heavier
than ∼700 GeV if we require a significant contribution to
muon g − 2.

FIG. 6 (color online). Plots in Δaμ-M3=M1, Δaμ-M3=M2, Δaμ-M2=M1, Δaμ-M2, Δaμ-M3 and Δaμ-m16 planes. Color coding is the
same as in Figure 1.
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The m ~μR-m~χ0
1
, m~τ1-m~χ0

1
, m~χ�

1
-m~χ0

1
and mA-m~χ0

1
panels of

Fig. 3 show that there are a variety of channels that reduce
the relic abundance of neutralino LSP to the desired range
applied for the dark matter relic density. All points are
consistent with REWSB and neutralino LSP. Green points
satisfy all mass bounds and B-physics constraints. Yellow
points form a subset of green and they indicate solutions
with the desired contribution to muon g − 2. Brown points
are a subset of yellow and satisfy the WMAP bound (5σ)
on neutralino dark matter abundance. Since muon g − 2
requires light smuons, it is perhaps not surprising to realize
the smuon-neutralino coannihilation scenario, as seen in the
m~μR-m~χ0

1
plane. Moreover, in the case of universal sfermion

families this also constrains the third family sfermions
to be light. The lightest stau mass lies in the range
∼100–450 GeV, and the m~τ1-m~χ0

1
plane shows the stau-

neutralino coannihilation solutions. Similarly the m~χ�
1
-m~χ0

1

and mA-m~χ0
1
panels display the chargino-neutralino coan-

nihilation and A-resonance scenarios, respectively.
We display the results for the squarks and gluino spectra

in them ~q-m~g plane in Fig. 4, with the color coding the same
as in Fig. 3. In this scenario muon g − 2 allows solutions
with m ~q; m~g ≳ 4 TeV. Heavy gluino masses are explained
with large values of M3 atMGUT as shown in Fig. 2, which
also lifts up the squark masses with the resultant heavy
spectrum for squarks, even though the squarks and sleptons
have the universal mass at MGUT.
Table I lists four benchmark points that satisfy the

constraints described in Sec. III and yield the desired
Δaμ. For points 1–4, the LSP neutralino relic density
satisfies the WMAP bound, realized via smuon-neutralino,
stau-neutralino and chargino-neutralino coannihilation
channels and the A-resonance solution, respectively.
The gluino is the heaviest colored sparticle for the four
benchmark points.

V. NONUNIVERSAL AND SAME SIGN
GAUGINO MASSES

In this section we discuss the scenario with nonuniversal
and same sign gaugino masses, but with universal sfermion
mass at MGUT. The parameter space scanned in this case is
as follows:

FIG. 7 (color online). Plots in the m ~μR -m~χ0
1
, m~τ1 -m~χ0

1
, m~χ�

1
-m~χ0

1
and m~νμ -m~χ0

1
planes. Color coding is the same as in Figure 3.

FIG. 8 (color online). Plot in the m ~q-m~g plane. Color coding is
the same as in Fig. 3.
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0 ≤ m16 ≤ 3 TeV

0 ≤ M1 ≤ 5 TeV

0 ≤ M2 ≤ 5 TeV

0 ≤ M3 ≤ 5 TeV

−3 ≤ A0=m16 ≤ 3

2 ≤ tan β ≤ 60

0 ≤ m10 ≤ 5 TeV

μ > 0: ð8Þ

Figure 5 shows the results in the Δaμ-m~μR , Δaμ-m~μL ,
Δaμ-m~χ0

1
, Δaμ-μ, Δaμ − tan β and Δaμ-m ~W0 planes and

the color coding is the same as in Fig. 1. The results are
similar to what we had in the previous section. The small
difference arises because of the opposite sign of the
gaugino masses, especially when the gluino mass is large
compared to the other SSB mass parameters. In this case,
the RGE running and supersymmetric thresholds provide
different contributions to the RGEs of the stop quark
masses and At [24,34,35]. On the other hand, these two
quantities provide the dominant contribution to the radia-
tive correction to the mass of the mass of the light CP-even
Higgs. We find that the reduction of green points in Fig. 5
compared to Fig. 1 occurs because of the Higgs boson mass
bound, 122 GeV ≤ mh ≤ 127 GeV.
The figure in the Δaμ-m~μR plane shows that the right-

handed smuon can be as heavy as 1 TeV or so, while
the left-handed smuon is bounded in a region of order
350–700 GeV, as seen in the Δaμ-m~μL plane. We can see
from the Δaμ-m~χ0

1
plane that only solutions with a light

LSP (∼100–300 GeV) are allowed by the muon g − 2
constraint. The Δaμ − μ plane indicates that a sizable
contribution to muon g − 2 prefers mostly large values
of μ, but smaller values are also possible, as discussed in
the previous section. It is possible to find solutions with a
wide range of tan β, even though the contributions to g − 2
slightly decrease as tan β increases. Also, the wino cannot
be heavier than ∼700 GeV in order to have significant
contributions to muon g − 2.
Figure 6 shows the gaugino mass ratios, and the gaugino

and sfermion masses at MGUT in the Δaμ-M3=M1,
Δaμ-M3=M2, Δaμ-M2=M1, Δaμ-M2, Δaμ-M3 and
Δaμ-m16 planes, with the color coding as in Fig. 1. We
find jM3j=jM1j≳ 1, while jM3j=jM2j≳ 3.4. In contrast to
the previous case, the 1σ limit on g − 2 requires the ratio
jM2j=jM1j≲ 2.5. As seen from the Δaμ-M2 panel, muon
g − 2 prefersM2 ≲ 1 TeV, while it allows only large values
of M3 (≳2 TeV) dictated by the 125 GeV Higgs boson
requirement. As expected, the sfermion masses turn out
to be light, and the Δaμ-m16 plane shows that the m16 can
be as heavy as ∼700 GeV.
Figure 7 displays the possible coannihilation channels in

the m~μR-m~χ0
1
, m~τ1-m~χ0

1
, m~χ�

1
-m~χ0

1
and m~νμ-m~χ0

1
panels. Since

this scenario allows only light LSP solutions, the coannihi-
lation channels require the appropriate next to lightest
supersymmetric particle to be sufficiently light and nearly
degenerate with the LSP. The coannihilation scenarios are
similar to those in the previous section. On the other hand,
there is no solution corresponding to the A-resonance, while
a sneutrino-neutralino coannihilation channel is possible in
this scenario. Figure 8 shows the result for the squarks and
gluino spectra, and we find a heavy spectrum for the colored
sparticles (m ~q ≳ 3 TeV and m~g ≳ 4 TeV), similar to the
scenario in the previous section.
Table II lists three benchmark points for this scenario

that satisfy all the constraints described in Sec. III. The
colored sparticles are all quite heavy while the sleptons
are light (∼ a few hundred GeV). Points 1–3, respectively,
correspond to smuon-neutralino, stau-neutralino and char-
gino-neutralino coannihilation channels.

TABLE II. Masses in this table are in GeV units. All points
yield Δaμ in Eq. (2) within 1σ and satisfy the sparticle mass and
B-physics constraints described in Sec. III. Points 1–3, respec-
tively, correspond to smuon-neutralino, stau-neutralino and
chargino-neutralino coannihilation channels.

Point 1 Point 2 Point 3

m16 309.2 456.2 382.3
M1 497.7 427.6 425.7
M2 720.5 442.1 276.4
M3 4610 4724 3030
tan β 10.5 16.1 15.4
A0=m16 −0.16 −0.03 2.37
m10 1280 241.5 391.1
mt 173.3 173.3 173.3

Δaμ 20.7 × 10−10 22.6 × 10−10 21.1 × 10−10

mh 123.1 123.8 122.1
mH 4868 4823 3165
mA 4837 4792 3145
mH� 4869 4824 3166

m~χ0
1;2

187.4, 537.4 154.5, 295.2 161.6, 175.9
m~χ0

3;4
4600, 4600 4819, 4819 3135, 3135

m~χ�
1;2

541.8, 4558 297.4, 4775 177.5, 3107
m~g 9153 9399 6206

m ~uL;R 7784, 7806 7997, 8021 5320, 5337
m~t1;2 6693, 7316 6927, 7518 4630, 5019

m ~dL;R
7784, 7806 7997, 8027 5321, 5341

m ~b1;2
7279, 7764 7480, 7955 4987, 5296

m~ν1;2 330.5 291.7 302.7
m~ν3 354.2 342.6 313.6

m~eL;R 510.3, 196 487, 389.5 392.3, 372.4
m~τ1;2 221.4, 470.1 180.3, 544.3 212.1, 456.8

σSIðpbÞ 0.95 × 10−13 0.26 × 10−15 0.21 × 10−12

σSDðpbÞ 0.11 × 10−9 0.88 × 10−10 0.59 × 10−9

ΩCDMh2 0.11 0.12 0.09
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VI. CONCLUSION

We have explored two classes of supersymmetric
models with nonuniversal gaugino masses at MGUT in
order to resolve the muon g − 2 anomaly encountered
in the Standard Model. In both models we find that
the resolution of this anomaly is compatible with the
presence of an SM-like Higgs boson of mass 125–
126 GeV, and the relic LSP neutralino density is
compatible with the WMAP dark matter bounds. The
Higgs mass bound requires that the colored sparticles are
quite heavy, ≳3 TeV, but the sleptons including the

smuons can be an order of magnitude or so
lighter (≳200 GeV.)
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