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The Standard Model of Particle Physics
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The SM is not the choosen one

Gauge Hierarchy Problem!
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The SM is not the choosen one

Gauge Hierarchy Problem!

Neutrino Mass & Oscillations!
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U(1) extended MSSM
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U(1) extended MSSM
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Parameter Space & Constraints

Universality Conditions!
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Parameter Space & Constraints

Universality Conditions!

® My 234 =My
/ ® Setting vg, A & Ay

2 epli f
, . mf,,é,f,'Spht family

2 — i 2
oMy dT diag[M§]

eg1=92=9/3/5~g3 o« Mspsy <5Tev

Scanned range of the free parameters in the model. . . . L. . .
Experimental constraints imposed within our scanning procedure in order

to determine the parameter space regions of interest.
Parameter ‘ Scanned range H Parameter ‘ Scanned range

Mo [0,3] Tev " [-2,2] TeV Observable Constraints Observable Constraints

M [0,5] TeV Ay [~7,7] Tev M, 125.09 + 3 GeV. X3(i) <170
Ao [-3,3] TeV Mz [1.98,5.2] TeV lazz| 0(107%) M > 175 TeV
tan 8 0, 60] m2 [~6.8,9] TeV? My > 62.4 GeV My >99.9 GeV
05, [, 7] mg[ [0, 1] Tev2 Mg > 116 GeV M+ >103.5 GeV
M: > 81 GeV M; > 107 GeV
) T M; > 94 GeV M; > 900 GeV
Y, = diag[10 ] BR(B? = utp~) | [11 % 1079,6.4 x 109 % [0.15,2.41]

BR(B" - X,7) [2.99,3.87] x 107+
r Scalar soft-breaking terms, m%u a & m%, are derived from tadpole equations. /)

INFN
N\

Jack Araz — UMSSM — Mar. 6th, 2018 — Page 10
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Muon Anomalous Magnetic Moment
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Muon Anomalous Magnetic Moment
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Muon Anomalous Magnetic Moment
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> The Dark Side of UMSSM
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Neutralino Dark Matter
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Neutralino Dark Matter
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RH Scalar Neutrino Dark Matter
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RH Scalar Neutrino Dark Matter

— U1y vl ‘, —_ L‘l‘\yy
o2r | ] 02 v, ff2
‘ g 0.15,
015
| 04
01 )
005 a1y = 25900 ToV 005 o
a1y - 40052115 Gev g = 4003213, G
My = 12585403 GeV. o A = 12555'0{%, GeV ~
: N
02 02
0.05 My = 255005 TeV 005 |
11— 600.58112) GeV
My = 125717314 Gov ~
: 0 : f/x + /N
1 . 1 f/X
015 ) 015 |
) — ) N SM
= 005 M= 2588, Tov
00 4 6"t My = 800,153 Gev
My = 1256450 77 GeV ° My = 125.38%
o
80 100 120 140 160 180 200 i 7
A, [GeV]

( ) N?f?

Jack Araz — UMSSM — Mar. 6th, 2018 — Page 16




RH Scalar Neutrino Dark Matter
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> Heavy Z Bosons & Where to Find Them
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Heavy Z Bosons & Where to Find Them

Lower limits on Mz [TeV]

Model | Og, [rad] ee L o
Obs Exp | Obs Exp | Obs
Zlont N 13 43 | 40 39 | 45
Z; 0.50 3.9 3.9 3.6 3.6 4.1
Z§ 0.63 7 3.9 3.8 3.6 3.5 4.0
Zy 0.71 w 3.8 3.8 3.5 3.4 4.0
Z,’] 021w 3.7 3.7 3.4 3.3 3.9
Z —0.08 3.6 3.6 3.4 3.3 3.8
Z!, 0r 3.6 3.6 3.3 3.2 3.8
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e Background: Dibosons+Jets,
Bosons+-Jets, Top pair production, Single top
production.

e Simulated with FastJet+Delphes using
anti-k alrorithm with 60% tagging efficiency.
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P
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Step Requirements Background BM I BM 11
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Conclusion

> Up to 1o accuracy with (g — 2),
experimental results

~ Two successive dark matter candidate

Up to 7o observability in HL-LHC
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Conclusion

~ Up to 1o accuracy with (g — 2),, > No experimental evidence for RH neutrinos

experimental results > Naturalness problem

> Two successive dark matter candidate > Heavy higgs sector
Up to 7o observability in HL-LHC

\/
V

)
INFN

Jack Araz — UMSSM — Mar. 6th, 2018 — Page 23



To be Continued

Gratitude, for your kind attention...

Special thanks to both LPTHE & INFN for the hospitality.
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Parameter Space
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cance Calculati

> Asimov Significance
> Standard Significance

Za= [2((s+b)l {gib)s(b:bab }
S 2 )

2
9
Jorot '”_%l"[Hb(bwb )]

e S: Expected number of events from signal
e b: Expected number of background events

S =

med[ZOI1]

e o: Variance, uncertainty of background

10! 1 10 10
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