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Why DW?
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« Motivating factors:

- Mass hierarchy | Akani-Hamed, Schmaltz [hep-ph/9903417]]

- Several interesting phenomenology aspects and
possibility of detecting signatures at LHC




5D Setup
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Consider a 5D syste M,N=0,1,2,3,y

- “Slice” of extra dimension “3 brane”
- Localization of fermions due to coupling to domain wall
- Localization of gauge/Higgs field is due to geometry



DW Fermions

5D real scalar:
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translation invariance in y broken!

Using the Kaluza-Klien(KK) decomposition
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where i=L, R



DW Fermions
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zero mode projected out!

=== Only left handed chiral fermion persists in effective 4D theory
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DW Gauge Boson

Consider a U(1) gauge field
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Applying the R, gauge fixing procedure to 5D theory: L=L,+ L, =L
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EOM for KK modes
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DW Gauge Boson

The zero modes are found
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zero mode projected out!
(axial gauge Ay=0)

The higher modes can be found after s(y) is specified

B M
" ol 17

where M , y>0




DW Gauge Boson

EOM can be recast as Where the fields are redefined as
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- essentially same solution as for fermions!

1+1-D Schrédinger Eq
For y=2 and after normalization (bound modes)
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zero mode has
universal coupling

[ m.=n(2y—n)m;;n=0,1,.. <y ]

Definition of coupling Same procedure can be applied to Higgs,
assuming same s(y) and Y =2
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SM Higgs 9




DW Fermion Mass

Yukawa Lagrangian
L,=—Y 9y, h\p.+H.C.

with <h(0)(x)>
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Larger overlap— larger mass

smaller mass
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DW Gauge Interaction

Consider a chiral fermion in effeg:otive 4D
L=i9,y"(0,—iQgA ), +> 0gh A" ¢y ¢
n=1

where gg/=g | dv(x; (»))%"(»)

Using previous definitions for y=2and m,=m,
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Higher KK mode coupling depends
on fermion location
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different KK mo‘de gauge couplings



Phenomenology of KK W boson
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« Comparing our model of a KK gauge boson W to ATLAS & CMS constraint on W'
« ATLAS 2017 Data(red line) at 13 TeV and 36 fb puts a constraint at m,.=5.1 TeV for

SSM theory prediction(dotted line) ,
« SSM process in the narrow width approximation is O(QZ] W ')ocg , interpretation to
ours for various effective couplings (solid lines) is found from
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Phenomenology of KK fermions
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[ KK mode fermion decay ] [SUSY superpartner decay( simplified SUSY)]

Considering the effective 4D interaction between the kink NG mode and fermions
L, Yeﬁq)NG<x)1EL(O)<x)WR(1)<X)+H-C-

On mq)
where Y =Y T \/ 5
« LHC signature would be SM jets and missing energy
» Very similar final state from SUSY decay
* We can interpret the ATLAS/CMS constraints on SUSY
process to set a lower bound for the KK mode quarks of
about m.>1.5TeV
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Work to do

* Higgs KK phenomenology
* Reproducing SM mass hierarchy

» FCNC KK modes
 DW gravity sector
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