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GOALS OF THIS WORK

» Are there any simple models where whose first signal
might be double Higgs production? Are significant
deviations from the SM possible?

» How well does the SMEFT describe the kinematic
distributions of double Higgs production in these models?
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THE RHO PARAMETER

» ratio of neutral to charged currents at zero momentum

» experimentally close to 1
peXp. =3 -+ (36 T ]_9) . 10_4 Erler, Moriond 2017

» SMEFT: tree level, dimension-6
p=1+4cr

» extra SU(2). multiplets: tree level
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ATLAS & CMS COMBINED 7+8 TEV RESULTS — 1606.02266

CONSTRAINTS FROM SINGLE HIGGS PRGDUCTION
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REAL TRIPLET MODEL

PERTURBATIVITY BOUNDS

» require all eigenvalues to satisty |Re (ag)| <

» take myg = mpyg+
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PERTURBATIVITY BOUNDS

» Triplets and Quartets qualitatively similar

» perturbativity and the p parameter force a to be much
closer to 0 than Higgs measurements require

» real tripletw/ o~ 8~ 0 469 GeV > my,

2
(0.%) (11.7 GeV)* > |m%s — m%]|

» both single and double Higgs production look SM-like,
models are strongly interacting,

or have new scalars w/ m < 200 GeV
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CONCLUSIONS

» SMEFT vs. Singlet model

» excellent agreement in p; and M, distributions for m > 2 TeV

» good agreement for p;, M, = 400 GeV w/ m,, > 600 GeV

» find resonance, best hope for BSM discovery in double Higgs production
» Triplet & Quartet models

» SM-like signal in single & double Higgs production

b Mpeavy = 500 GeV: discover through charged Higgs pair production?

» to do: 2HDM, (generalized) Georgi-Machacek
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SM HIGGS PRODUCTION AT LHC

mhz125 GeV
1 A
Vaar = gmih’ + ’
T o (pp —+ h)gys ~ 45 pb
v = 246 GeV O_(pp _ hh)SM N 35 fb
2
)\SM — ;n—vg ~ 0.13 challenging

o (pp — hhh) gy, ~ 0.1 fb

not going to happen
based on slide by U. Haisch
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Slgnal strength Value Correlatlon matrix
e (116 i 0.26 —0.30 |1—cq + 0.01c;
W hpavn 1054043 —0.30 1 — cxr + 2.01¢;
B v |1.15£0.97 45-103 |1—cu + 2.55¢;

LV BF+Vh 0.65+0.30| 4.5- 1073 1 1 — cu + 0.55¢;
/‘I’ZZF-i-tth 1.06 4= 0.58 1 — CH + 2. 550f

I‘I’VBF-}-Vh 1.12 +0.36 1 — CH + 0. 55Cf

u&&Fch 0.98 = 0.21 —0.14 |1 —cu + 0.55¢cy
u&&Fch 1.42 =0.35 1—cyg +0. 550f
LOBF+Vh 0.47 £1.37 . 1 —cy + 1.45¢;
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REAL SINGLET W/ EXPLICIT Z2 BREAKING

PERTURBATIVITY BOUNDS

cos a = 0.94




COMPLEX TRIPLET

PERTURBATIVITY BOUNDS
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QUARTET W/ HYPERCHARGE 1/2

PERTURBATIVITY BOUNDS
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QUARTET W/ HYPERCHARGE 3/2

PERTURBATIVITY BOUNDS
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Spontaneously Broken Z, Symmetric Singlet Model, VS=13 TeV
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Spontaneously Broken Z, Symmetric Singlet Model, VS=13 TeV
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Spontaneously Broken Z, Symmetric Singlet Model, \S=100 TeV Spontaneously Broken Z, Symmetric Singlet Model, \S=100 TeV
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Explicitly Broken Z, Symmetric Singlet Model, VS=13 TeV
w’=s, CT12PDFs, cosai=0.94
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Y=1/2 Quartet Model

m_H=m_A=190 GeV
T Y=1/2 Quartet Model. YS=13 TeV

m, =m A=l90 GeV, tanB=.03
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