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I will talk about...

 Higgs sector in Next-to-MSSM

 Leading-order associated H+W production

 Improved Born Approximation

 Parton level results

 Hadron level results

 Conclusions



Motivation to go for Next-to-MSSM

1.    NMSSM provides an elegant solution to the μ-problem of the MSSM 

via the introduction of a singlet superfield

2. It also resolves the fine-tuning, little hierarchy, electroweak 

baryogenesis problems of MSSM

3.    The electroweak scale originates from the SUSY breaking scale only

4. NMSSM preserves all the advantages of the MSSM (DM, unification,

EWSB due to the Renormalisation Group evolution etc)

Soft SUSY breaking terms:



Higgs sector in the NMSSM

1. Higgs sector parameters:

and

2. Singlet field is complex: two additional Higgs bosons!

3. Tree-level charged Higgs masses:

Lightest!

and two charged Higgses:

NMSSM: MSSM:

For higher order corrections to Higgs masses, couplings, mixing 

and decay widths NMSSMTools (v 2.3.5) was used!



Leading-order H+W production: diagrams

FeynArts,

FormCalc,

LoopTools

were used!

New Higgs fields/couplings

were added/modified



Resonant contributions: analytics

…suppressed, but can be noticeable!

Modifications MSSM  NMSSM



Improved Born approximation

1. Largest SUSY [QCD + EW] corrections to the bottom Yukawa:

2. + HO corrections to the Higgs masses, widths, running b-mass

running (two-loop) b-mass

Generalization of 

MSSM results



Parameters set-up: benchmark scenarios
“Maximal mixing” benchmark (analogous to MSSM):

so we vary only Higgs sector parameters!

Five different

benchmark 

scenarios:

noticeable sensitivity

of results to the 

parameters set-up!

dominated by 

mixing with 

singlet field!



NMSSM parameter dependence



NMSSM vs MSSM: bottom contribution
two peaks collided!

Increased t-channel

non-resonant 

part (at low tanb)

Increased due to larger

A2bb coupling at large tanb



NMSSM vs MSSM: gluon contribution



Collider phenomenology: hadronic CS

interference effects

between resonant

and non-resonant

(boxes)

are important!



 We studied associated (heavy,                     ) charged Higgs production at the
LHC in a general NMSSM setting.

 Complete LO (bb + gg) results in an improved Born approximation for five
different scenarios were obtained.

 We found a significant (up to an order of magnitude) resonant
enhancement of the cross section due to the presence of new heavy 
singlet-dominated Higgs bosons compared to MSSM results.

 This analysis provides a significant discrimination power between 
MSSM and NMSSM

 More detailed Monte-Carlo study with exact decay kinematics and parton
showers which gives a noticeable impact on interplay between resonant
and non-resonant contributions and is strongly needed.

Conclusions and Outlook


