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(avoiding) Higgs limits

[Atlas Conf-2011-163]
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» bounds are determined by measurement of twin ratios

rppd repd SM
Kp,d = ( Ttot )/( [tot ) = (0p X BRa)/(0p X BRd)SM

[Bock, Lafaye, Plehn, Rauch, Zerwas, Zerwas | 0]

» basically two ways to avoid current bounds (no way to reconcile in the SM)

g, — o5 2) BR,; < BRg"



[Schabinger,Wells "05] [Patt, Wilczek 06] ...

Avoiding Higgs limits: the Higgs portal [zowen, cuiwelis '07] [Barger et al. 08] ..

* ¢l¢s is a singlet under the electroweak group and can act as a portal

V= p2|ds|? + Xs|ds|* + pi|onl> + Mnlon|* + 1y|0s|?|dnl?

: sing sysing

* ¢s, Pn acquire vevs:

(Hgm ~) Hi = cosx Hg + siny Hy,

: v
Hy = —sinx H, +cos x Hp, Standard Model hidden valley
(visible sector) (invisible sector)
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Higgs portal phenomenology

unitarity and electroweak precision data constrain the model parameter space:

+ crossed s «— t

~» Mﬂsm — (M?) = cos® x M? +sin? x M2 < 47v2/3Gp ~ (700 GeV)?
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~+ p param.: log M}*}EM — (log M?) = cos® x log M2 + sin® x log M2 < log(175 GeV)?



Higgs portal phenomenology @ LHC
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fatjet/subjet methods

[Butterworth, Davison, Rubin, Salam 08]
[Plehn, Salam, Spannowsky 09]
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Higgs portal profiling

« bounds are determined by measurement of twin ratios

rPrd rerd M
Rp,d = ( Ttot )/( [tot ) = (op X BRa)/(0p X BRd)SM

» strategy to acquire complete set of model parameters
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ko< sin’y <1—k; due to positivity of I';
» invisible decays cannot be separated, instead we measure

(6BR™) = g1BR}™ + 02BRy" + Bkg,,,
~ f(A211) — [cos® x + {05 /o1 } sin® x] + Bkgy,,



Higgs portal profiling

{ M7, My;sin® x} = {140, 160; 0.456}

{ M7, My;sin® x} = {115, 300; 0.25}

{M;, M,;sin® x} = {115, 400; 0.25}
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» invisible decays cannot be separated, instead we measure

(6BR™) = ¢BR}™ + 02BRy"™ + Bkg,,,
~ f(A211) - [cos® x +{o3 /o1 }isin® x| + Bkg,,



Higgs portal profiling with £ ~ 5 fb™' @ 7 TeV

| [Atlas Conf-2011-163]
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Higgs portal profiling with £ ~ 5 fb™+ @ 7 TeV
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Higgs portal profiling with £ ~ 5 fb™+ @ 7 TeV

[Atlas Cnnf—iﬂl [-163]
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[Schumacher 03] [talk by R. Poeschel]
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Higgs portal profiling with £ ~ 5 fb™+ @ 7 TeV

[Atlas Cnnf—iﬂl [-163]
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Higgs portal profiling with £ ~ 5 fb™+ @ 7 TeV

[Atlas Cnnf—iﬂl [-163]
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Higgs portal profiling with £ ~ 5 fb™+ @ 7 TeV
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summary
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exciting times: data and new analyses almost on daily basis

Higgs portal is phenomenological model that parametrizes universal

deviations from the SM (minimally non-minimal)

LHC.: search potential eventually limited by systematics ~10%, blind spots

LC: push exclusion limits, spectroscopy by measuring invisible decays




