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1.Virtue of the UEDs

Property of UEDs (5D&6D)

Introduce compactified extra spacial dimension(s)
No other assumptions

5D - 6D |
Sl/Zz-G- Torus Sphere‘

-In 4D effective lagrangian

SMwith KK tower £ = L + %~ LM (n2MZ )
SM n=1

T is conserved = KK parity
"' (0) — Lightest KK Particle(LKP)
Is stable

Dark Matter candidate
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2.The “KK scale” analysis

How can we catch the vestige of KKs?

Direct searc

ds D P
KK parity
DM abundance Difficult...
Mgkl _(1)31)Z(1)1*

7 Depend on small
mass splitting
=Strongly depend on

100GeVT m the details of the

T € models...




2.The “KK scale” analysis
We focus on KK loops

-Peskin-Takeuchi
S, T parameters Vv

‘Higgs signals
@ the LHC

-1-loop RGE
& vacuum stability




3.Bounds on Mk

-Peskin Takeuchi
S, T parameters

KK top
S&T : large enhancement
KK bosons

S&T : small suppression
Light generation

Too small yukawa
— neglected

S, T are enhanced
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3.Bounds on Mkk
-Peskin Takeuchi

S, T parameters Vv %
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3.Bounds on Mk

MmUED

=53

S&T

KK [

S&T 23\?
—

Too| O

95
90

85

\

\ | 1
\' 2z \E) L\
LI\ :
§'/Zs T°/Z \RP" PS

LI

E \ 1

. S‘:.'Z:\ Tb,."lzg .

E 1 IE E

600 800 1000 1200 1400 1600

Mxk (GeV)

| I
P4 05




3.Bounds on Mk

-Higgs signals

@ the LHC
Higgs production is enhanced {éwwy <""’“”‘®’
by KK top loops |- F 2 _____ —
T WK !
s / i “BAY = M
KR o H YY
g \ 7, W




3.Bounds on Mk

nggs 5|gnals %

CL (%)
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3.Bounds on Mk

mMUED : Mg >650 GeV
6D UED : Mgk >850-1390 GeV

But the Higgs signals are closing to the
SM prediction...
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3.Bounds on Mkk V(H)

-T-loop RGE
& vacuum stability \ H

The scale that
Higgs quartic interaction A =0
— vacuum stability bound as
the upper bound on UV cutoffA

1-loop RGE in UEDs
— Rapidly glow by KK loops



3.Bounds on Mk

nodel Vacuum stabiitity
bound

PS 1.9 Mgk

‘ < S?/Z, 2.3 Mgk

Sphere based

6D models ,S'2 3.2 MKK

N/

RP* 2.3 MKk

S T?/Z, 2.5 Mgk

Torus based <
6D models T2/Z4 3 4 MKK

. T?/Z;x 2z, 3.2Mkk

5D model — mUED 5.0 MKK




3.Bounds on Mk

nodel Vacuum stabiitity

bound
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0  If we assume UV cutoff A=10TeV

Mg i > 2-5TeV(!)
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Summary
-UEDs are good

very simple extension of the SM
LKP as DM candidate

-We focus on “KK loop contribution”

Direct detection of KKs is difficult @

| HC

DM abundance depend on the detai

-1TeV UEDs are gone

S

S,T parameters = mUED : Mg >670 GeV
6D UED : Mg i ~>950-1500 GeV
Higgs signals @ LHC = mUED : Mg >650 GeV

6D UED : Mgk >850-1390 GeV

it will be more
RGE & vacuum stability = Mg x >2-

for

tight...
5TeV
A ~10TeV



Thank you for pay your attention!

If you want to know the details of analysis- -

see PRD.88 (2013) 035007
“Universal Extra Dimensions after Higgs discovery”

If you want to know the details of the models- -

see PRD.85 (2012) 035026

“Heavy Higgs boson at the Tevatron
and the LHC in universal extra dimension models”






1.Virtue of UEDs

Mass eigenvalue
2
(mick ) ~ m3p + n2MZy + 5(m™)?

/

This correction depend on the philosophy

Low energy boundary condition in RGE?
-UV boundary condition in RGE?
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Higgs production
and decay channels @LHC

Higgs production channel @ HLC Higgs decay channel
g vy AN
ggH L v .
. H W H
gl

8 > t
Z,W b, T
ttH w} ................ H it
b, T
P I Vbb &V T T



We assume Ry = Rg above

The case Rs > Rg”?
We can analyze T?%/Zy T?*/Zy X Z, RP?%

141 I

Case for Rs>>Rs.

Dashed :S, T |
Solid :Higgs signal |
95

CL (%

- T%/Z~(Z~xZ-) (Higgs and S, T)
- mUED (Higgs and S, T)
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Top mass dependence of RGE

We choice mMS =160 GeV
’RGE strongly depend on j[S top mass.

Top mass dependence of N = Ajae/Mik
* ( Rs = Re =1TeV case)

mUED
T%/Z,
T?/(ZyxZ'5)

T?/Z,

1.5  -— =
160 162 164 166 168 170 172 174
m (GeV)
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