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Degenerate scalar and pseudoscalar Higgs bosons near 125 GeV in NUHM-CNMSSM
I—Light NMSSM pseudoscalar

A ~125GeV a;
> A light singletlike pseudoscalar, aj, achievable in the NMSSM
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— Relative signs of ueg and A, crucial
— Dependence on the sign and magnitude of A-terms
through RGEs
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— Relative signs of ueg and A, crucial
— Dependence on the sign and magnitude of A-terms
through RGEs

» Mass degeneracy with the SM-like h; would imply
R%(obs) = R%(hl) + R%(al) ~1+ R%(al);
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L Production at the LHC

~ decay of a light a;

» The effective coupling of a; to two photons
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~ decay of a light a;

» The effective coupling of a; to two photons
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v decay of a light a;

» The effective coupling of a; to two photons
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> Singlet a; = P13 ~ 1 and higgsino Xf: = sinfy,v ~ 1 yield
130 GeV
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L Production at the LHC

Associated production with bb

» Signal rate suppressed in the gluon fusion production mode!
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Associated production with bb

» Signal rate suppressed in the gluon fusion production mode!
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» Potentially enhanced in the bbh production mode instead
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Associated production with bb

» Signal rate suppressed in the gluon fusion production mode!
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» Potentially enhanced in the bbh production mode instead
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» Signal rates in the bb and 777~ channels also enhanced
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Model and analysis

» Assuming ‘full” unification at the GUT-scale leads to

pi = {mo, my2, Ao, A}
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Model and analysis

» Assuming ‘full” unification at the GUT-scale leads to

pi = {mo, my2, Ao, A}

» CNMSSM-NUHM: ms, my,, my, # mo; Ay = Ax # Ao —
pi + {tanIB7 Ry [eff, A)\}
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Model and analysis

» Assuming ‘full’ unification at the GUT-scale leads to
pi = {mo, my2, Ao, A}

» CNMSSM-NUHM: ms, my,, my, # mo; Ay = Ax # Ao —
pi + {tan B3, K, pes, A}

» Model scanned using NMSSMTools imposing constraints from
b-physics, LHC SUSY searches, RD measurements and D3M
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Model and analysis

v

Assuming ‘full” unification at the GUT-scale leads to

pi = {mo, my2, Ao, A}

v

CNMSSM-NUHM: ms, my,, my, # mo; Ay = Ax # Ao —

pi + {tan B, K, per, Ax}

Model scanned using NMSSMTools imposing constraints from
b-physics, LHC SUSY searches, RD measurements and D3M

Required 122 GeV < Mpy, /2y < 130 GeV and R)’}b(hl) ~1
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Model and analysis

v

Assuming ‘full” unification at the GUT-scale leads to

pi = {mo, my2, Ao, A}

v

CNMSSM-NUHM: ms, my,, my, # mo; Ay = Ax # Ao —

pi + {tan B, K, per, Ax}

Model scanned using NMSSMTools imposing constraints from
b-physics, LHC SUSY searches, RD measurements and D3M

Required 122 GeV < Mpy, /2y < 130 GeV and R)’}b(hl) ~1

Three regions distinguishable by X(l) composition found
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L Model predictions

The FP region
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L Model predictions

The higgsino region
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L Model predictions

The singlino-higgsino region

— Region allowing

maximum enhancement

in Ry (hay) (~60%)!
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L Model predictions

Upper limit on x5~ (and x9) mass in CNMSSM-NUHM

122 GeV < Mp,, My, < 130 GeV

theor. upper limit A =0.7 —
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- - CNMSSM-NUHM effective upper limit
0.8

DA



Degenerate scalar and pseudoscalar Higgs bosons near 125 GeV in NUHM-CNMSSM
L Model predictions

Summary

» A 125GeV a; achievable when the universality condition is
lifted from the Higgs sector

» With a light and higgsino-like Xic , a1 could result in an
enhancement in the 4 rate around 125 GeV

» A dedicated analysis of the bb associated Higgs production
mode important for identifying this (and some other possible)
BSM scenario(s)
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Backup 1
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Backup 2
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