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2 NMSSM

W S ASH; Hy + £(S)

® New contribution to Higgs mass:
m?, = mzzsz[5 + A2 + 22 czf3
® Small tuning A < 10  see Gherghetta et al. 2012

= Extended Higgs sector: 3 CP-even scalars (assume no CPV)



3 Challenges

= How to overcome the abundance of parameters?

m How to constrain the models?



4 CP-Even Scalars
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5 Angles — Analytically
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6 Fit of Higgs Couplings

Tree-level Higgs couplings help constrain §, tg, v:

gn,vv Oh,ti Ih,vb
M = CvCs e = cy(cs+sscotPB), Sy cy(cs—sstanB)
Jhvv htf hbb
m, = 125.6 GeV
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7 Fit of Higgs Couplings
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m 95% CL onsin$ = 52 >022@95%C.L.



& 15 Limiting Case: S Decoupled

S = hy decoupled (similar to
MSSM): h3
Mh, — 0o and o,vy—0 stﬂHd_CBHu/"x

B My, < Mp, < My,

h= CﬁHd‘FSﬁHu\"\ hine
hruc
B Mp, < Mp, < Mpy, h




9 27 Limiting Case: H Decoupled

H =~ hz decoupled: 5,0 — 0 N

and Mhp,, Mpy+ — O S

B mp, < Mp, < Mpy,

h hrrc

hruc
B Mp, < Mp,; < Mpy, h



10 S Decoupled

v, 0 — 0and my, — oo

m Ay <75 GeV hardly relevant
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Solid lines — A, dashed lines — my+ (flavour tests: my+ > 300 GeV)

Blue — unphysical, reddish — excluded @ 95% C.L. by Higgs couplings



11 Fit of Higgs Couplings
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12 Projected Errors @ 14 TeV LHC with 300/fb

Take the signal strenghts equal to the SM and use

ATLAS CMS

h — vy 0.16 0.15

h— ZZ 0.15 0.11

h - WW 0.30 0.14

Vh — Vbb - 0.17

h — 1t 0.24 0.11
h — pu 0.52 -




13 Fit of Higgs Couplings @ 14 TeV LHC with
300/fb
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14 S Decoupled @ 14 TeV LHC with 300/tb
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15 MSSM for Comparison

My, (GeV)

Solid lines — A¢
Pale red — exclyded by direct searches

® At 14 TeV LHC, my, < 1 TeV can be excluded
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16 H Decoupled, my, > 126 GeV

5,0 — 0and my,, my+ — oo
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17 H Decoupled, my, > 126 GeV

My, (GeV)

o(gg — hp) @ 14 TeV LHC
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18 H Decoupled, my, < 126 GeV
m Direct search bound from LEP h — bb
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19 hy = yy: H Almost” Decoupled

Isolines of W
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May be interesting at the LHC: Badziak, Olechowski, Pokorski 2013
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20

Conclusions

® Analytical expressions for the mixing angles of CP-even
scalars

m S-decoupled case: smallish A; can be constrained from
measurements of Higgs couplings

m H-decoupled case: harder to constrain

® H ‘almost’ decoupled case: look for hy — vy signal for
light hy



21 Mixing Angles
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