Twin Higgs and Neutrino

- Looking for the shy partner at the LHC

(Little) Hierarchy Problem
EW symmetry breaking in standard model
V=-mHH+MH H)

ass 1s UV sensitive

A2



~ We are just a “little” lucky !

may be for the 1 %

can we ever find out the nature of the EW symmetry breaking ?

ow have a 14 TeV machine (hopefully). We can search for new particle up to a couple T

of 5 TeV (grant hierarchy “problem”),
etry OR new dynamic.



The reason 1s quite simple.

The symmetry 2 that protect the Higgs and stabilize the electroweak scale
is a continuous symmetry that commute with SU(3)

color *

Colored particles is abundant at the hadron collider

We are hopeful that the nature of EW symmetry
breaking will be revealed when LHC is turned on




There are a class of model that stabilize the

electroweak scale and remain hidden from LHC
(one way or another)

Twin Higgs mechanism

[Chacko,HSG and Harnik]
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As the crucial symmetry is discrete Z, The state that can be
generated form |top> 1is |[top-partner >
(no mix term is required)

|

Top partner is not colored, and even neutral un
the full SM gauge grou

Left-Right Models

[Chacko,HSG,Harnik. hep-ph/0512088]

* Twin parity can be realized by left-right symmetry.

Twin

L R



Gauge Sector

SU(2), x SUQYx T, .,

l <Hi>=ﬁ

U,

Top Sector

to Q; and Qy for each family,
-like pair of quarks T, and




Phenomenology -LR model

[HSG and Su]

w parameters : /> forM (very few)

by / to get my

Drell-Yan

~ 0.41114"
~ 0.31114"
~ 170GeV
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Zu and Wn are produced by Drell-Yan process

ZH mass
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Two Wu decay chain (for M = 150 GeV)

* have nice leptonic final state
* particle in the chain are on

« reconstruct TH




However,

In the special case M =0

[HSG and Krenke]

work in progress

(OLHT, +(Q,H))Ty + YT,




Other way to look for the SM twin ?

eutrino is lighter than Wy may be our last ho

Neutrino mass

*  No GUT scale Majorana mass, TeV seesaw

LH)? + (LH)*
( A)l ( A)r \ Majoran
2+(LH)$ /




Constraint from OvBf} decay

Rp HVV m eV
p vale 82 m'

Collider phenomenology

Ve consider the spectrum mpy =800 GeV
my =1.5 TeV
myg = 1.9 TeV
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Signal violate lepton number by 2
(no SM background)

However, the following can fake the signal




When the RH neutrino get too light (< TH)

Conclusion

* LEP paradox is solved by Twin Mechanism
ich




