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Motivation
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Motivation

« Minimal phenomenological model to explain the excess
* New resonance spin-0 or spin-2
- Additional Particles?
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The Minimal Dilaton Model

Dilaton: pNGB associated with conformal symmetry breaking

Effective lagrangian at low energies:
Nt Nt

1 M; -
L=LSM_E(9/,L56”S_2 <E+75> z[YL Tir(qsr-HE)| =V (S, H)

i=1 i=1

Here V (S, H) is given by:

2
V(S,H) = 2562 4 )‘584 + 82|H|2 T mZ | HP+ 22
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The Minimal Dilaton Model

Coupling to BSM only through Higgs and Top partners

Mixing between Higgs and Dilaton

.
V2

S =f+ hsinfs + s cosbs

(v + h cosOBs — s sinfs) + i3

¢ ]

h,s are physical Higgs and Dilaton fields respectively

f . vacuum expectation value for the Dilaton field
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The Minimal Dilaton Model

Additional mixing between top quark and its partners

Mass matrix given by:

‘m om’ ... m'| [ uzp |
0M .. 0|]|Tig
@z Tir - Tner] : o :
_U ...... M_ _TNTR_
'm? 0 0 0
0 mZ 0 0
Diagonalising= |0 0 mg 0
ST 0
0 0 o0 m?,
N
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Dilaton production and Branching ratios
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Constraints from S,T,U parameters
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Constraints from single top production

o & (|Vy| cos8,)?

1.00+ U/ j 1 s .
M{=1TeV
st
095+
J— 6l
b.le 0.90 ATLAS g ATLAS
CMS \ CMS
al \ |
0.85+
NT - 1
0.80} ‘ .
0.0 0.1 0.2 0.3 0.4 0.5 0.0 0.1 0.2 0.3 0.4 0.5
Sin(6;) Sin(f;)
*Shaded region is allowed parameter space
5/9/2016 PHENO-2016 11




Perturbativity
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Conclusions

/50 GeV resonance identified as the Dilaton

Little or no mixing with Higgs

Additional particles (tfop partners?) required to explain the observed cross-
section

NEED MORE DATA (August can’t come soon enough)
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Constraints from Higgs signal strength
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Top and Top-partner mixing

w7 [5 ) 7]

Mass eigenstates:

[qaL] B [ cos sin@L] [tL]
T, | |—sinf cosfp| |t} |’
Diagonalising:

w3 5] ] -5 s 2]

usr| | cos¥rp sinvgr| |tr
Tr| |—sindg cosvp| |th
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Top and Top-partner mixing

Mass matrix squared (non diagonalised form) :

rm? + Npm'? Mm' Mm' ... Mm'
Mm/ M?2 0 .. 0
MMT _ Mm'! 0 M2 0
: : : .0
Mm/ 0 0 .. M?]
Small mixing angle :
o m? (mf =m0, (mf —m2)0y ... (mf—my )0
(mi —m?)0y, m? 0 0
MMT = | (mi —m3,)0r 0 my, 0 +O(6?)
: : 0
(m? — mfivT)ﬂL 0 0 mf}v’r
NTTTI? 12 .
> miem’ - ——m— mp~ MP 4 New! o = =mp =M Small breaking of degeneracy

for one top partner
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