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Talk Outline

o The Hierarchﬂ Problem and colored tol:J

Pa rtners

]

o FHects on Higgs Precision Measurements

< Wags to Hide

+ Results
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The Hierarchg Problem

© Electroweak scale unnatural

© Require sgmme’tries to l:)rotect 3 |ig}1t Higgs

mass

* Dire need for new Physics
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How Dire?
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Colored Top Fartners

* Supersymmetry => Nz [N

Vew D Z(—l%MEAQ

* Fermionic TOP Partners

* Higgs s a PNGD

* In terms of Higgs couplings
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Where are the colored TPs?

* Higher Mass of toP Partners => 3 more ﬁnelg
tuned theory (BAD)

* | P+ Tevatron+Runlsee no stol:)s/ heavg tops
(BAD)
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Wags to test colored TP

Copiouslg Proclucecl at the L HC
Direct detection: clecag to SM colored and LSP

DD Caveats: Stealth SUSY, Oddest Little Higgs

arXiv:HOﬁ.ﬁDﬁ:F‘an)Reece)Ruderman arXiv:1506.05150 .Anandakrishnan et al.

Same toPologies cleﬁnitelg contribute to ggf
and clil:)hoton clecag

atHect Higgs Precision measurements.
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s 1t Possib e to kill the Possibilitg of colored toP

Partners ame iorating the hierarchg Problemjust from

this Prol:)ertg?

Or can we hide them bﬂ messing with other

standard model gukawas?
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Higgs Precision

» Production * Decay

> oo * AA

* VDR *» WWZZ
* WH « bb

& /1 > gg

~ tth « invisible




- ettt oy

it .‘,.-~h!—-‘.'._. .

J i i, s gt b Sl . Loty i It e . e it o e

Signal strength Modifiers %'

B e

Q
T’Wb;%% . : <
il {_ ._....} _______ it %
fiscais Bal




" iy A e i ety oy Gt~ iin

Higgs Precision

» Production * Decay

s gof T s

* VDR *» WWZZ
* WH « bb

& /1 > gg

~ tth « invisible




Higgs Precision

+ Production * Decag

* gof” rt(1+rtG) .« AN
&5 V+rX-0.28rt (1+rtG)

* VDR *» WWZZ

* WH « bb

o 7ZH s oo rt(1+rtG)
o tth =t + invisible




Higgs Precision

* Production

S gg]:
» NVBE

* tth

rt(1+rtG)
r\V
rV

rV

rt

* Deca Yy

o AA
V+rX-0.28rt (1+rtG)

» WWZ7Z rV
2 bb rb

> gg rt(1+rtG)

+ invisible rinv
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Data

o Full Runi
* Runll uPclatecl to Moriond

« Future colliders
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* Model agnostic conversion of rtG limits to

StOP MAassEesS Refer Arxivi401.7671 Jiji Fan, Matt Reece

° Constrained FE( = sma”er stoP masses

disallowed=>Tuned theorg




Idealized
Current Data
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CONCRETE REALIZATION




E:xtc—:ncling the Higgs Sector

* 2HDM (rfncer to comprehensi\/é Plenarg talk bg Carlos
Wagncr)

< T9P6~Z used in the MSSM

+ Hu and Hd mix and share Higgs vev=246

r2 —1 tan 3 T
= = \/1 tan? 8 — r2).
< \/ tan? 8’ 2% 1+tan2ﬁ(tan6+ o ]
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- MSSM

i : tan 8 = 0.66
0 FCC—ee & [ FCC—ee
0 CEPC g 0 CEPC

o ILC TN 1 ILC
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Fermions

Assume a singlet fermion with non-renormalizable coupling

to the Higgs
(mT-ah*2)TTe
Cancellation condition => yT=- M2 i

Refer Arxiv:arXiv:1205.0013 Ber eerubitz) Perelstein
We find even in the most generalgcase with omq—-cliagonal

mixing this elegant relation still holds.

rthgT a negative definite quantitg for Little Higgs theories
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Hicling Potencg
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Fermion:Concrete Realization

{vr, yi} 3ab”!
LHC Run 4
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+ Vanilla SUSY => fixes #stops

+ Global symmetry like Little Higgs theories =>

more toP Partners a”owecl.

* Extend with 1 more toP Par’mer
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Two Fermionic toP Partners
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Summarg

+ Colored toP Par‘mers hurtling towards demise
+ Alternatives exist:
A. Neutral Naturalness

B. Relaxions, N-Naturalness
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What is dead may never die




