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SUSY should go

back to EXOTICS!
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SUSY should go
back to EXOTICS!

Current searches motivated

by SM or SUSY can be easily

turned into powerful probes
of many other models

Htt, Hbb as probes of composite Higgs models




Outline

Composite Higgs Models
Partial Compositeness
Resonances in Composite Higgs Models

» Top/bottom partners
» Heavy gluons
Top/Bottom partner production at the LHC

New Higgs channels through top/bottom partners

« Htt in Composite Higgs models
« Hbb in Composite Higgs models
Conclusions
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New Resonances in CHM

» Top/bottom partners:

* The composite (vector-like) quarks t and b mix with
to acquire their masses plus their partners under
the global symmetries of the composite sector

MCHMS example: Agashe, Contino, Da Rold, Pomarol '06
SO(5)/S0O(4) Contino, Da Rold, Pomarol '06
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the global symmetrie
* Naturalness and EWPT predlct light top partners

Matsedonskyi, Panico, Wulzer '12; Redi, Tesi '12;
Marzocca, Serone, Shu '12; Pomarol, Riva '12; Panico,
Redi, Tesi, Wulzer '12

Carena, Pontén, J.S., Wagner '06-07; Anastasiou,
Furlan, J.S. '09




New Resonances in CHM

» Top/bottom partners:

* The composite (vector-like) quarks t and b mix with
to acquire their masses plus their partners under
the global symmetries of the composite sector

» Naturalness and EWPT predict light top partners
* Heavy gluons:

» Partial top/bottom compositeness implies SU(3) Is
among the unbroken global symmetries

* |t Is natural to expect QCD weakly gauged through
linear mixing between elementary gluon and
composite gluons



t— ITuyb

t — b hadrons
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Excellent reach if light, can be tested up to M ~ 1.5 TeV
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Htt Hbb

q=1,b

q

« Sizeable cross sections and distinctive kinematics
. Complementary to traditional channels
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boosted) particle
the final state




Htt Anarchy
14 TeV

Htt Anarchy
8 TeV
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Hbb In composite Higgs Models

Chala, J.S. '13

» Why the large cross-section?

 Lightest B quark decays into H b with BR=1
* Non- (or rather slow-)decoupling effect

« EWSB effects very important in bottom partners

- B has a small coupling to b but large couplings to the rest
of top and bottom partners

- Interesting possibility: B the only accessible new quark at
LHC with highly non-singlet behavior (see backup)

- What about Equivalence Theorem? Fulfilled by heavier
modes 7 \

Check out back-up

slides (and ask me!)
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Background

Irreducible QCD
4b is the only
relevant background




We stick to
non-boosted
techniques

M. =25TeV (30%)




50 GeV (LHCS),
60 GeV (LHC14),

100 GeV (LHCS),

Ny >4, N =0, pr() > {
200 GeV (LHCS),

pr(b1) = { 300 GeV (LHC14), pr(bz) = { 200 GeV (LHC14),

|mbe}{ — mH| S 30GeV




50 GeV (LHCS),
60 GeV (LHC14),

200 GeV (LHCS), 100 GeV (LHCS),
pr(bi) = { 300 GeV (LHC14), pr(b2) = { 200 GeV (LHC14),

|mbe}{ — mH| < 30GeV

Ny >4, N =0, pr(b)> {

Mp =1.25 TeV

Discrimir

variable B reconstruction

Events / 80 GeV bin

Events / 120 GeV bin

o 8 8522335 3

e
1
tas
e N N -
e H 1 - —l
P

:JJ:_.J-_'-' T R E R LTl Sy e il o YU By . e 11|
500 1000 1500 2000 2500 3000 3500 500 1000 1500 203? ZSG?G;G?O
my, [GeV] Breabisb




Vs=8TeV ,L=201f""

e
',
-
-
%o

excluded (SUSY searches)
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Sensitivity
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Conclusions

* Top/bottom partners can be produced via heavy
gluons in composite Higgs models

» Large cross-sections and particular kinematics provide
excellent reach

* Processes that are already present in the SM (or
SUSY models) with completely different origin:

» Simple modifications of current analyses become
powerful probes of the strong sector

» Complementary tests of composite Higgs models

Mp ~ 1.5 TeV at LHCS
Mg ~ 2.5 TeV at LHC14 [

Room for improvement
In boosted regime







.f
e 5=0.95
syl

- ==

B — Hb (BR = 1)




Strong non-singlet
behavior
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50 GeV (LHCS),
60 GeV (LHC14),

200 GeV (LHCS), (by) > { 100 GeV (LHCS),
300 GeV (LHC14), PT\%2) =1 200 GeV (LHC14),

Ny >4, N =0, pr(b)> {

|mbe}I — mH| < 30GeV

8 TeV - |mpy — |
Signal 56
Background 46
14 TeV

- Signal 16 99 59 08 98 59 92

Background |20 99 12 7.6 63 36 11
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