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− µB(Hu Ḣd + h.c.) +
1

8
(g21 + g22 )(|Hu |2 − |Hd |

2)2

+
g22

2
|Hu Ḣd |
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|Hu Ḣd |

2

mtree
h ≤ MZ |cos2β|

m2
H± = M2

W + m2
A

Neutralinos(χ̃0
i ) : MixingOf (B̃, W̃ , H̃d , H̃u)

Charginos(χ̃±i ) : MixingOf (W̃±, H̃±)
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Yaşar Hiçyılmaz Some Phenomenological Aspects of UMSSM 6/24



Introduction
U(1) Extended Minimal Supersymmetric Model (UMSSM)

Results
Conclusion

Model Building
Scanning Procedure and Constraints

E6 → SO(10)× U(1)ψ → SU(5)× U(1)χ × U(1)ψ

→ GMSSM × U(1)′

U(1)′ = cos θE6U(1)χ + sin θE6U(1)ψ

Model Q̂ Ûc D̂c L̂ Ê c Ĥd Ĥu Ŝ
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χ cos θE6 + Q i

ψ sin θE6

WUMSSM = YuQ̂Hu Û+Yd Q̂Hd D̂+Ye L̂Hd Ê+ hsSHdHu

µ = hS 〈S〉

VUMSSM
Higgs = VMSSM

Higgs |µ=hS S + m2
S |S|

2

+
g′2

2

(
QHu |Hu |2 + QHd

|Hd |
2 + QS |S|

2
)

M2
Z′ = g′2(Q2

Hu
v2u + Q2

Hd
v2d + Q2

S v
2
S )

mtree
h

2
= M2

Z cos2 2β+
(
v2u + v2d

) [ h2S sin2 2β

2
+ g2Y ′

(
QHu cos2 β + QHd

sin2 β
)]

m2
H± = M2

W +

√
2hsAs vs

sin(2β)
−

1

2
h2s (v

2
d + v2u )

χ̃0
i : Mixingof (B̃ ′, B̃, W̃ , H̃d , H̃u, S̃)
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Parameter Space with Universal Boundary Conditions

UMSSM

0 ≤ m0 ≤ 3 (TeV)
0 ≤ M1/2 ≤ 3 (TeV)

1.2 ≤ tanβ ≤ 50
−3 ≤ A0/m0 ≤ 3
0 ≤ hs ≤ 0.7
1 ≤ vs ≤ 25 (TeV)
−10 ≤ As ≤ 10 (TeV)

−π
2
≤ θE6 ≤ π

2

m0 = mQ̃ = mŨ = mD̃ = mẼ = mL̃ = mQ̃ = mHu = mHd
= mS̃

M1/2 = M1 = M2 = M3 = M4

A0 = At = Ab = Aτ = AS .
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Model Building
Scanning Procedure and Constraints

Constraints

mh = 123− 127 GeV

mg̃ ≥ 1.8 TeV

MZ ′ ≥ 2.5 TeV

0.8× 10−9 ≤ BR(Bs → µ+µ−) ≤ 6.2× 10−9 (2σ)

mχ̃0
1
≥ 103.5 GeV

mτ̃ ≥ 105 GeV

2.99× 10−4 ≤ BR(B → Xsγ) ≤ 3.87× 10−4 (2σ)

0.15 ≤ BR(Bu → τντ )MSSM

BR(Bu → τντ )SM
≤ 2.41 (3σ)

0.0913 ≤ ΩCDMh2 ≤ 0.1363 (5σ)
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∆mh ≡
√

m2
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−m2

htree

Excluded Solutions.
Experimental constraints.
Green + the relic abundance.
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Yaşar Hiçyılmaz Some Phenomenological Aspects of UMSSM 18/24



Introduction
U(1) Extended Minimal Supersymmetric Model (UMSSM)

Results
Conclusion

Naturalness In UMSSM
Higgs Properties and Charged Higgs

Charged Higgs-Sparticle Spectrum

MSSM NMSSM UMSSM
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Parameters CMSSM NMSSM UMSSM

Min(%) Max(%) Min(%) Max(%) Min(%) Max(%)

BR(H± → χ̃0
1χ̃

±
1 ) − 0.5 − 20 − 23

BR(H± → χ̃0
2χ̃

±
1 ) − − − 3 − 1

BR(H± → χ̃0
3χ̃

±
1 ) − - − 24 − 21

BR(H± → χ̃0
4χ̃

±
1 ) − - − 26 − 25

BR(H± → χ̃0
5χ̃

±
1 ) − − − 25 − 19

BR(H± → χ̃0
6χ̃

±
1 ) − − − − − 8

BR(H± → τ̃ ν̃) − 13 − 33 − 5

BR(H± → t̃ b̃) − − − 35 − 8

BR(H± → A0
1W

±) − − − 43 − −

BR(H± → H0
2W

±) − − − 16 − 2

BR(H± → ZW±) − − − 3 − 2

BR(H± → tb) 73 83 7 95 8 98

BR(H± → τν) - 16 − 17 − 18
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Results
Conclusion

The smallest amount of radiative contributions to the Higgs
boson mass is about 50 GeV in UMSSM, this result is much
lower than that obtained in the MSSM framework, which is
around 90 GeV.

In UMSSM, lightest Higgs boson can behave similar to the
SM Higgs boson under the current experimental constraints.

Unlike constrained MSSM, it is possible to realize the mode in
NMSSM and UMSSM in which the charged Higgs boson
decays into a chargino-neutralino, stop-sbottom pairs.

UMSSM is one of the most powerful beyond MSSM models.
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Yaşar Hiçyılmaz Some Phenomenological Aspects of UMSSM 23/24



Introduction
U(1) Extended Minimal Supersymmetric Model (UMSSM)

Results
Conclusion

Thank You for Your Attention!!!

Yaşar Hiçyılmaz Some Phenomenological Aspects of UMSSM 24/24


	Introduction
	Minimal Supersymmetric Standard Model (MSSM)
	Pros and Cons of MSSM

	U(1) Extended Minimal Supersymmetric Model (UMSSM)
	Model Building
	Scanning Procedure and Constraints

	Results
	Naturalness In UMSSM
	Higgs Properties and Charged Higgs

	Conclusion

