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| . Introduction

Short review of Randall-Sundrum model




Gauge hierarchy problem:

Standard Model (SM) can explain behavior of particle physics in
electroweak scale Mgw .

On the other hand, the planck scale M,; which is characterized by
Newton constant GG exists in our world.

MEW ~ 102 GeV < > Mpl ~ 1019 GeV

107 GeV

Gauge hierarchy problem




Randall-Sundrum model solves the gauge hierarchy problem.

— Randall-Sundrum metric is

ds’® = e_zk”"gbnw,dx“dx” + rczdcbz,

To solve the hierarchy problem,

we must select kr, = 10 ~ 12

L.Randall, R.Sundrum (1999) (

— [The metric fluctuation is so called radion.
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Why krc = 10~12 ?

— ex ) Goldberger-Wise Mechanism

To stabilize the distance between hidden
brane and visible brane, we introduce
a scalar field.

Radion @ is a canonically normalized 4D
scalar field after integrating out the

extra dimension.

W. D. Goldberger, M. B. Wise
Phys.Rev.Lett. 83 , 4922-4925 (1999)

¢ = =T Direction of
(¢ = m) Extra Dim.

>

_Radion © : Metric fluctuation (Gss), Scalar particle (spin=0) —

\_

@
@

(3 Strength of coupling to the SM fields is proportiona

Production & decay are very similar to Higgs

Radion mass me is O(TeV) and it is lighter than 1st

KK graviton

to 1/Ae (~1/TeV)
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MOtIVﬂtIOn: SM Higgs was found at low mass
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Motlvatlon: SM Higgs was found at low mass

region.

— [hen we focused heavy
radion search.

(no radion-Higgs mixing)



MOtIVﬂtIOn: SM Higgs was found at low mass
region.

— [hen we focused heavy
radion search.

(no radion-Higgs mixing)

o

e Jiedbadadedaded.dude I.LIIJ.[ILI}ILUJJlﬂ.lU.l [P B R PSP SN R —
= t = 3 =

T CMS Preliminary .| Observed EE
o vemmmane W = ZZ = 4L + 212 - "o Expected beed- A
e f=7Tev,L=511" B8 Expected + 10 |-

95% CL limit on o/cy,,

g P Lo Bz 20 | | ) Production & decay of radion are
1 ::.:.. o e E.-::--::‘i:::::I::::::::':' — Very Slmllar tO SM nggs

NN NSRS SR 1) We know the ratio of o/osm from

BRI Y SM Higgs search.

2
I

- ' i 1
o ' ' 1
' . .
» ' ' '
- : : s
- v
- - R T { .............. - —
y 1
o - - + e ——
—— - e o ccapans ONY JEPry- S S——. —
TP SRy SyS— ...--:L ...... decmaaiiaan ..Aé---...L--..S.--.A-_.
] .
R L L L T T TN U v HSTTTTYY TTSTSITY. ST S -
| | \ : i
i { ' : :
B i o i i i

I | PPITY B

100 200 300 400 o™ 't might be an indirect constraint on an
-HIG-13- m e : :
CHSHIGA-002 M= extra (SM Higgs like) scalar.

— we study allowed region of mo and Ao.


https://mail.google.com/mail/?ui=2&ik=8e2dc67550&view=att&th=13e17fbdfa4f4968&attid=0.2&disp=safe&zw
https://mail.google.com/mail/?ui=2&ik=8e2dc67550&view=att&th=13e17fbdfa4f4968&attid=0.2&disp=safe&zw

Il © Production and Decay of radion




Interaction of radion to SM fields (in detall)
For fermion, W, Z, SM Higgs

¢
Lint = — TH(SM) ,
o= 3o THEM)
/ (TE(SM) = meff — Zm%‘/W;W_“ — m2ZZMZ’u +(2m%[H2 . QMH(‘)MH) 4. .)7
Free parameter ;

For gluon, photon -

Ba (ga)
274

T[j (SM)anom _ Z

a

(6QCD/298 — _(QS/SW)Z)QCD )

a apuv
FLE

C. Cséki, M. Graesser, L. Randall, J. Terning, PRD62 , 045015 (2000)

Production(main) :

A Y 7

gluon fusion (top + bottom loops )

g 7006000600

L dx m; al  my )2
| e D 0= T () sz s laco F1+ (20

ST

g 00009900 ) K.Cheung, PRD63 , 056007 (2001)
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Radion decay:

I

I'(¢p - HH) =

xi = 4m;/m3 (i = f,W,Z,H) and N. = 3(1)

|

boep+ae(1+(1—2¢) f (1))

(1 - xf)?’/Q

K.Cheung, PRD63 056007 (2001)
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lll: Constraints on me and Ae from search for Higgs

boson at the LHC

high mass region—=WW, ZZ modes
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Experimental bound from LHC

Radion interaction to SM fields We know the ratio of

is very similar to SM Higgs. o/osm from SM Higgs search.

— [t might be an indirect constraint on an extra (SM Higgs like) scalar.

In other words, we calculated ...
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We analyzed h =+ 22/ WW / yy decay modes
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/
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— The bounds are not depend on the stabilization mechanism .
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On the other hand ...

Constraints on Ae from search for 1st KK graviton

at the LHC
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Constraints of Ao

1st KK Graviton mass is

T T T T T T | T T T T T T T | T T T T ]
AlLAS Observed limit |

O x B(G— ee/uw/yy) [pb]

i -§- Expected limit
15 Ns =7TeV xpected + 10 3 k
; G— ee/ nWw/ vy Exgeciegtgoé mGlz xl—AG <ZE1 — 383)
i KMp =01 7
k/M ,, = 0.05

107 k/FT,, =0.03 = ac

s W, =001 3 “ free parameter
el | Relation between AG and Ao is

Ag = V6Ag
107 E

—o5 T s Thus the relation between A® and mat IS
arXiv:1210.8389 [hep-ex] mg [ TeV
for the ATLAS experiments \/6 M pl
A¢ = ma,
L1 k

K/Mpl=[ 0.1 0.01 K/Mpl=[ 0.1 0.01

mer  |2.23Tev]1.03Tevl 2| Ae |14.3Tev|65.8Tev
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Constraints of Ao

O X B(G— ee/uw/yy) [pb]
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(1 = 3.83)
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Considering the correlation between m® and k/Mpl

1st KK Graviton mass is

—kr
me. = x1ke V'° (z; =3.83
G4 1 | (21 ) S~ My — Mg,
(AG — Mple_kmac) A A

G.D. Kribs (2006)
Relation between AG and Ao iS/v v '

Ay —s
Ay = V6Ag ¢ Ac,

C. Csiki, J. Hubisz, S.J. Lee (2007) /

In GWM, Relation between me and maci/Ao is

1 k
m¢\/3Mpl Ae , e~1/40

W. D. Goldberger, M. B. Wise (1999)
M pl €
3k x 1

k
— A
e \/ 18M,;, ¢

m¢ — mgl
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V . Conclusion (and Future Works...)
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> We study production and decay of the radion in Randall-Sundrum (RS) model at the LHC
taking account of the recent SM Higgs search by the ATLAS and CMS experiments.

> A certain class of new physics predicts extra neutral scalars, e.g., MSSM/THDM...

> Discrimination of radion to heavier Higgs in MSSM is studied

(in a decoupling scenario in MSSM Higgs sector)

* From analysis, we found useful modes to discriminate two models (RS,MSSM) .

- ® = WW/ZZ (no H/A = WW/Z2)
- Number of events (pp—=®—-=>WW/ZZ) ~ 1000 (WW @8TeV, £=100[/b]"", A\d=5TeV )

~ 500 (ZZ @8TeV, £=100[f0"", A\d=5TeV)
>k Our future works: (for md=1TeV)

estimation of backgrounds, Prcut,...
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