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-> fine-tuning, g-2, ... What’s going on in physics beyond the SM?
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-> fine-tuning, g-2, ... What’s going on in physics beyond the SM?

j‘> First Hint of New physics will come from Higgs boson!
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m Other new physics have not yet been discovered.
-> fine-tuning, g-2, ... What’s going on in physics beyond the SM?

jl> First Hint of New physics will come from Higgs boson!






In this talk,

m Introduction
O Why Higgs?
O Why low-energy Supersymmetry?
O What is MSSM Higgs prediction?

m What is the SUSY Higgs prediction?
O Non-anomalous discrete R-symmetry case
O Possibility of Mimicked Higgs signal

®E Summary
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O Why Higgs?
O Why low-energy SUSY?
O What is MSSM Higgs prediction?
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E 1=
What we know 1Te
Non-linear c model (low energy effective theory) W, Z, 1,
Global : SU(2), X SU(2)x — SU(2). u.ctds,b,
Gauge : SU(2), XU(1)y — U(1)gpm 3;?;:,,\’17
The limit of validity exists; g W, W, h
Unitarity violation (>1TeV) . WL!@WL )

Is it Higgs boson?

j‘> @ < TeV scale, an important discovery exists!
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m Higgs boson

is the last undiscovered particle in the SM.

m Higgs will restore the unitarity of W W, scatt.

-
W,
W

\

L

%“ﬁ
b W,




Introduction What will appear at the LHC?

m Higgs boson
is the last undiscovered particle in the SM.

m Higgs will restore the unitarity of W W, scatt.
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Precision measurements) 0.2{"° -
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Introduction What will appear at the LHC?

m Higgs boson
is the last undiscovered particle in the SM.

m Higgs will restore the unitarity of W W, scatt.
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Precision measurements) 02|V ﬂ -
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Higgs boson. m The Higgs mass:
m SM (light Higgs) is mh2 [2=-m?+ 6mh2
good for data.
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Supersymmetry

m One of the solution to the hierarchy problem.
(Quadratic div. terms of the Higgs mass are canceled.)
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Supersymmetry

m One of the solution to the hierarchy problem.
(Quadratic div. terms of the Higgs mass are canceled.)

m Light Higgs
Higgs Potential gauge coupling !
V= mi|H; [ +mi Hy[* + (miH)Hy 4 e )+ S22 qapr - jagpey

In MSSM (Minimal Supersymmetric Standard Model),
the lightest Higgs boson mass, m,~ mZ at tree level.



Introduction What will appear at the LHC?

Supersymmetry

m One of the solution to the hierarchy problem.
uadratic div. terms of the Higgs mass are canceled.)

m | Light Higgs
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Supersymmetry

m One of the solution to the hierarchy problem.
uadratic div. terms of the Higgs mass are canceled.)

m | Light Higgs

- consistent with EWPM !

Sounds like a good idea!



Introduction What will appear at the LHC?

Supersymmetry

m One of the solution to the hierarchy problem.

uadratic div. terms of the Higgs mass are canceled.)
m | Light Higgs

- consistent with EWPM !
m GUT

Gauge coupling unification is also a plausible
possibility. So, hereafter, we consider scenario
which valid up to GUT scale perturbatively.
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O What is MSSM Higgs prediction?



Introduction Higgs signal in SUSY

MSSM Higgs mass
LEP bound

At tree-level: m; < mycos’(23) <& (M, > 114.4 GeV)

Loop: TR%SJHEUE%Qﬁ)-FAnyg

T my; 4\ m? 12m

/mq—mt

Maximum at the at = v6 mstop

Byjv? | m? 1 [ a? 4
Amj, ~ gtz llog Rl e r




Introduction Higgs signal in SUSY

In MSSM, the allowed Higgs mass (m, > 114.4 GeV)
is achieved by large A term.
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mgusy = 1 TeV



Introduction Higgs signal in SUSY

MSSM my < 125 GeV (MSUSY ~ 1 TeV) W.s. carena and H. E. Haber, ‘03

In MSSM, the allowed Higgs mass (m, > 114.4 GeV)
is achieved by large A term.
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_> Fine-tuning or Gauge mediation msusy = 1 TeV

scenario is disfavored??




Introduction Higgs signal in SUSY

MSSM my < 125 GeV (MSUSY ~ 1 TeV) W.s. carena and H. E. Haber, ‘03
NMSSM . mh 5 140 Gev (MSUSY ~ 1T€V) U. Ellwanger and C. Hugonie, ‘07

If Higgs mass bound is relaxed by new quartic coupling, A,
tanbeta become small in order to increase the tree level
contribution:

m; < my cos”(23) + Nv”sin*(25)

muon g-2 anomaly cannot be explain
in a slightly heavy Higgs mass case??
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Introduction Higgs signal in SUSY

MSSM my < 125 GeV (MSUSY ~ 1 TeV) W.s. carena and H. E. Haber, ‘03
NMSSM . mh 5 140 Gev (MSUSY ~ 1T€V) U. Ellwanger and C. Hugonie, ‘07

jl> LEP Higgs bound (mh > 114.4 GeV)
has already restricts SUSY strictly!

N

Other possibilities to relax the Higgs
mass bound also exist or not?

O Non-anomalous discrete R-symmetry case



What is the SUSY Higgs prediction?

O Non-anomalous discrete R-symmetry case

M. Asano, T. Moroi, R. Sato, T. T. Yanagida
arXiv:1108.2402



Discrete R-symmetry

a2 . . .
Higher dim. Supergravity (e.g. superstring)
compactification
R-symmetry —— discrete subgroup Z,,

\_

J

m Smallness of p term:

Discrete R-sym. can forbid the SUSY-invariant mass term:

oSy

When theB’svﬁ. is linked to SUSV, the p~ m,,, ~ 1TeV.

_> Electroweak scale p term is naturally explained.
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Discrete R-symmetry

4 )
Higher dim. Supergravity (e.g. superstring)
compactification
% R-symmetry —— discrete subgroup Z,, y

m Smallness of p term:
m Suppressing proton decay
m Cosmological constant

Due to Z,, sym., <W>=0

(as long as Z,; sym is unbroken)

( as we will discuss later )
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a2 . . . )
Higher dim. Supergravity (e.g. superstring)
compactification
% R-symmetry —— discrete subgroup Z,, y

m Smallness of p term:
m Suppressing proton decay
m Cosmological constant

K. Kurosawa, N. Maru and T. Yanagida ‘01

Butdin MSSM, Discrete R-symmetry is anomalous_>
in the case which the charge assignment consists with GUT!

jl> Introduction of extra matter
> Higgs mass may be changed by the extra matter contribution




Discrete R-symmetry  \jnimal susy SU(5) GuT

_ _ 1 . _
[ WGUT ~ ¢1O(DIOH+(I)1O(I)5H+ (I)gNH+ —M NN+MHHH ]

(AN

(Z\r charge of Grassmann coordinate 6 = a)
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_ _ 1 _ _
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(Z\r charge of Grassmann coordinate 6 = a)

2010+ h = 2o mod N
m From Yukawa & P10 + ¢ + h 2% mod N

Majorana mass term ¢s+ U+ h 2o mod N
20 = 2a mod N



Discrete R-symmetry  \jnimal susy SU(5) GuT

. | L -
[ Wour ~ @10@10H + 21085 H + SsNH + s My NN +[uHHHJ]

(Z\r charge of Grassmann coordinate 6 = a)

2010+ h = 2o mod N
m From Yukawa & P10 + ¢ + h 2 mod N

Majorana mass term ¢s+ U+ h 2o mod N
20 = 2a mod N

B From i term forbid Planck scale u: Giudice-Masiero:
h+h=0 mod N, h+h#2a mod N,



Discrete R-symmetry  \jnimal susy SU(5) GuT

DO | —

[ Waur ~ ®P10P10H + P1oPsH + PsNH + —~MyNN + uy HH ]

(Z\r charge of Grassmann coordinate 6 = a)

2010+ h = 2o mod N
m From Yukawa & P10 + ¢ + h 2 mod N

Majorana mass term ¢s+ U+ h 2o mod N
20 = 2a mod N

m From pterm forbid Planck scale p: Giudice-Masiero:
h+h=0 mod N, h+h#2a mod N,
> 20 20 mod N

(Cosmological Constant) ><W>=0



Discrete R-symmetry  \jnimal susy SU(5) GuT

DO | —

[ Waur ~ ®P10P10H + P1oPsH + PsNH + —~MyNN + uy HH ]

(Z\r charge of Grassmann coordinate 6 = a)

Yukawa & Majorana mass term EW scale p term
2010 +h = 2a mod N h+h=0 mod N,
¢10+¢5+h = 2a mod N h+h+#2a mod N,

955+ﬂ+h = 2a mod N
20 = 2a mod N E> 20 #0 mod N



Discrete R-symmetry  \jnimal susy SU(5) GuT

DO | —

[ Waur ~ ®P10P10H + P1oPsH + PsNH + —~MyNN + uy HH ]

(Z\r charge of Grassmann coordinate 6 = a)

Yukawa & Majorana mass term EW scale p term
2010+ h = 2a mod N h+h=0 modN,
¢10+ ¢5+h = 2o mod N h+h+#2a mod N,
o5+ +h = 2a mod N
20 = 2a mod N E> 20 #0 mod N

Anomaly cancellation condition

ZNR[SU(S)C]Q . g {3(¢10 - O«f) + ((55 - Oé)} + 3o = gk,

Znm[SU@)c]” 2{3(¢1o—a)+(¢5—a)}+%{(h—a)+(h—a)}+2a=gk’



Discrete R-symmetry  \jnimal susy SU(5) GuT

[ Waur ~ ®P10P10H + P1oPsH + PsNH + —~MyNN + uy HH ]

DO | —

(Z\r charge of Grassmann coordinate 6 = a)

Yukawa & Majorana mass term EW scale p term
2010+ h = 2a mod N h+h=0 modN,
¢10+ ¢5+h = 2o mod N h+h+#2a mod N,
o5+ +h = 2a mod N
20 = 2a mod N E> 20 #0 mod N

Anomaly cancellation condition

N
Zxr[SU3)c]? 3{3(%0 —a)+ (g5 —a)} +3a= gk I:> 3o = 776,
N N

Znr[SU(2)L] ;{3(¢10—@)+(¢5—&)}+%{(h_a)+(h—@)}+2@: 31‘@’ o=
5"



Discrete R-symmetry  \jnimal susy SU(5) GuT

DO | —

[ Waur ~ ®10P10H + P10PsH + Pz NH +

(Z\r charge of Grassmann coordinate 6 = a)

Yukawa & Majorana mass term EW scale p term
2010+ h = 2a mod N h+h=0 modN,
¢10+ ¢5+h = 2o mod N h+h+#2a mod N,
g +v+h = 2a mod N
20 = 2a mod N E>[2057£0 mOdN]
Anomaly cancellation condition conflict @
4 N )
InlSUB)P & 3 {3(610 — ) + (35 — )} +30 = Tk = 3a= =k,
Zyr[SUQ2)L]” g {3(¢10— @) + (d5 — )} + % {(h=a)+ (h—a)} +20 = gz@ Y Ek’.
\__ 2

j‘> Additional contribution from extra matter is needed.
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Discrete R-symmetry --- 'I:o realize a non-anomalous
discrete R-symmetry ---

m Introduce vector-like matter as the extra matter
m The mass is generated through Giudice-Masiero mechanism

m ~ 1TeV, ¢ +¢ =0 modN

m Requiring the perturbativity of gauge coupling constants up to
GUT scale,

numbers of 5+ 5 and 10+ 10 pairs ns + 3nie < 4

Anomaly cancellation condition:

N
ZNR[SU(S)OP : (3 — Ny — 37210/)& — 7]@

N
ZNR[SU(Q)LP : (1 — Ny — 3’1"&10/)0( = 7]{ .



Discrete R-symmetry --- 'I:o realize a non-anomalous
discrete R-symmetry ---

m Introduce vector-like matter as the extra matter
m The mass is generated through Giudice-Masiero mechanism

m ~ 1TeV, ¢ +¢ =0 modN

m Requiring the perturbativity of gauge coupling constants up to
GUT scale,

numbers of 5+ 5 and 10+ 10 pairs ns + 3nie < 4

Anomaly cancellation condition: EW scale p term:

N
ZNR[SU(S)OP : (3 — Ny — 37210/)& — —k,

]%f <:>[2a # (0 mod N]

ZnrlSUM@E © (1 —ngy — 3nyg)a = —K.
Nr[SU(2)L] ( 5 10) 2 Consistent !!

Ssm | 10sm | N || 5 | 5y || 10ex | 10ex || €
N=4 or 20, ex. N=4, n 1 1 1 0 0 1 1 1




Discrete R-symmetry

m We introduce 10 + 10bar because it may couple to the
up-type Higgs & change the lightest Higgs boson physics.

By = Q+U+E  Tp=Q+U+E
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m We introduce 10 + 10bar because it may couple to the
up-type Higgs & change the lightest Higgs boson physics.

d,=Q+U+E Ofy=Q+U+E

g W = yitGhar Hy + yoUQH, + MyUU + MoQQ )
Loote = mglqrl” +mi[t5]* + mg|QI + mE|QF + mg U] +m/ U]
+(ytAt£CRgLHu +yp AgUQH, + h.c.),

- Y




Discrete R-symmetry

m We introduce 10 + 10bar because it may couple to the
up-type Higgs & change the lightest Higgs boson physics.

By = Q+U+E  Tp=Q+U+E

[ W = ytt%QLHu+yUUQHu —|_MUUU—|_MQQQ \

s

Loote = mg|qo]® +mzth|* + mé|@|2 + mé]ﬁ@]Q +mZ|U|* + m%|U]2]
Aty +Hyo AUGH, + hic))

- J

New terms



Discrete R-symmetry

m We introduce 10 + 10bar because it may couple to the
up-type Higgs & change the lightest Higgs boson physics.

By = Q+U+E Oy =Q+U+E

New terms

4 W = ytSar Hy +lye UQH, +|MyUU + MoQQ A
Lo = il + i )P + 2 Q| w2 O + 2 |57
i Addn o +Hyo AcUQH, + el
\ /

J

Extra matter mass generated
by Giudice-Masiero ~ 1TeV

]




Discrete R-symmetry

m We introduce 10 + 10bar because it may couple to the
up-type Higgs & change the lightest Higgs boson physics.

By = Q+U+E  Tp=Q+U+E

g W = yitGhar Hy + yoUQH, + MyUU + MoQQ )
Esoft — mg’ddz+m%’£§3’2+mé|Q|2+m% @]2—|—m?~]|U]2—|—m%|[_]]2
+(ytAt£CRgLHu +yp AgUQH, + h.c.),
- Y,

Assuming a little hierarchy between EW scale &
SUSY particle mass, we estimate the Higgs mass
by using the effective theory.



Discrete R-symmetry

Below My, there are only SM-like Higgs doublet H,,

1
VSM == m?{]HSMF -+ §A’HSM|4

]

Assuming a little hierarchy between EW scale &
SUSY particle mass, we estimate the Higgs mass
by using the effective theory.



Discrete R-symmetry
Below My, there are only SM-like Higgs doublet H,,

1
Vam = m?{’HSMF + §®HSM|4

The Higgs mass is mi = ®mh)v2

]

Assuming a little hierarchy between EW scale & SUSY
particle mass, we estimate the Higgs mass
by using the effective theory.



Discrete R-symmetry
Below M, there are only SM-like Higgs doublet H,,

1
Vam = m?{’HSMF + §®HSM|4

1 /
[ @(Msusy) = 1(93 + g7) cos® 23 + 0\; + O\




Discrete R-symmetry
Below M, there are only SM-like Higgs doublet H,,

1
Vam = m?{’HSMF + §®HSM|4

1
[ ®(MSUSY) — _(g% - g%) cos? Q/Bv}ké)\f 4+ 5AA J
4

N
Stop loop extra matter
contribution contribution




Discrete R-symmetry

Below M, there are only SM-like Higgs doublet H,,

1
VSM — m?{’HSMlz + §®HSM|4

1
[ ®(MSUSY) = Z(g% + ¢?) cos? 28 + 6A; +[oN
/ MQ:MU atu:MSUS
m% = m% — m?J — m%

o - s, ()

872 M2
oyl sint B AL — (8MZ +12m2) A} + SMEm? + 10m},
32m (M +mi;)?

\_

J




Discrete R-symmetry

Numerical result:

ar — ay ©

Mg = My = Mg =
msuyusy — 1 TeV

At = U+MSsUSY

< Higgs mass >

o




Discrete R-symmetry .

< Higgs mass >

Numerical result: :
ar = ay S 2
Mg = My = Mg = :

mgusy = 1 TeV ok

3L

130( 135(1404

than MSSM case!
\_ )

— . o F
Higgs mass can be heawer]“’\i;

115

small A term region!

y:
g There are the allowed :
parameter even in 3 :

value!

1
g Unlike NMSSM, tanbeta S :

can be take a large 0




Considering non-anomalous discrete R-symmetry,
Higgs physics become change.
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Next question:

Furthermore, if LHC will
report an unguessed Higgs
signal, can SUSY also
explain the signal?

ATLAS-CONF-2011-135
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Considering non-anomalous discrete R-symmetry,
Higgs physics become change.

Next question:

Furthermore, if LHC will

report an unguessed Higgs $ [ ATLAS Preliminary CLs Limits. .
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Considering non-anomalous discrete R-symmetry,
Higgs physics become change.

Next question:

Furthermore, if LHC will

report an unguessed Higgs b% - ATLAS Prellmlnary CLs Limits g
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What is the SUSY Higgs prediction?
O Possibility of Mimicked Higgs signal

M. Asano, T. Moroi, N. Yokozaki
arXiv:1107.4523



Mimicked Higgs signal
NMSSM + vector like matter

m Singlet behave like a SM Higgs at LHC
for wide range of the singlet mass.
m The o,,./0sy could take on a wide range of values.

Even if heavy Higgs like signal will appear at LHC,

Low-energy SUSY is not immediately excluded.



How SM Higgs is mimicked
at the LHC



How SM Higgs is mimicked  Basicidea
roduction deca
P y W Z

SM Higgs ) M>H Ijl___\vw
g ©o0000) LLLL W, Z

Now, the most efficient production process is the

gluon fusion which induced by the top-loop diagram.
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How SM Higgs is mimicked  Basicidea

production decay
g o000,
SM Higgs ¢ H H JW

1ﬁﬂ&wz
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How SM Higgs is mimicked  Basicidea

production decay W7
g o000, )
SM Higgs >H Ijl___\vw
g ©o0000) LLLL W, Z

. J w000, W, Z
Singlet + S S H
Ing }--- ——x—ﬁ

vector-like matter Lz%
W, Z

0 ©o0000)

m Procudtion:

vector-like matter loop. (VVVVW, Zy
m Decay: _ S_ __ {
mixing of S& H

"NANWY, 7y




How SM Higgs is mimicked

production decay

SM Higgs

Singlet +
vector-like matter

g o000,

>

g ©o0000)

0 o000,

>

0 ©o0000)

Basic idea

W, Z

L
%LL W, Z

W, Z
S S H

%’l W, Z

The ratio of the cross section, pp - Higgs »>VV:

opp—S —= VV)

Ryy =

a(pp = hsy — VV)

_ I'(S—qgg) Br(S—VV)

~ T'(H—gg) Br(H—-VV)

jl> The singlet can behave like a SM Higgs!



How SM Higgs is mimicked
at the LHC

more detail ...



How SM Higgs is mimicked  more detail

Simplest setup

We introduce the gauge singlet superfield: S

N.-pairs of vector-like chiral multiplets: D, (3,1,—%), L; (

1
D'é (35 11 %)a I_Jz (1721
Motivated by NMSSM,

1 _ _
W D ASH,H,;+ 5/@53 +ypSD;D; + vy SL;L;

1
ﬁsoft 2 _m%{d|Hd’2 - m%iu|Hu’2 - m%]5|2 - (/\A,\SHqu + gfiA,{LSB + h.c.)



How SM Higgs is mimicked  more detail

Simplest setup

We introduce the gauge singlet superfield: S

N;-pairs of vector-like chiral multiplets: D; (3,1,—3), L; (1,2,—3),

Motivated by NMSSM, -
Vector-like matter

mass: Mp = YpUs

—

W O ASH,H; + éfisg + D + yLSEsz Us = <S>

1
ﬁsoft 2 _m%{d|Hd|2 - m%{u|Hu’2 - m%]5|2 - (/\A,\SHqu + gfiA,{LSB + h.c.)

Assuming the perturbativity of the Yukawa coupling constant,
the colored fermions are expected to be lighter than ~ vy
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Simplest setup

We introduce the gauge singlet superfield: S

N;-pairs of vector-like chiral multiplets: D; (3,1,—3), L; (1,2,—3),

Motivate -
Vector-like matter

mass: Mp = YpUs

mu parameter in
MSSM: [loff = AUy

—

W DIA§H Hy + gfisg + D + yLSEsz Us = <S>

1
ﬁsoft 2 _m%{d|Hd’2 - m%iu|Hu’2 - m%]5|2 - (/\A,\SHqu + gfiA,{LSB + h.c.)



How SM Higgs is mimicked  more detail

Simplest setup

We introduce the gauge singlet superfield: S

Motivate -
Vector-like matter

mass: Mp = YpUs

mu parameter in
MSSM: [loff = AUy

1

—K

3
1

ﬁsoft 2 _m%{d|Hd’2 - m%iu|Hu’2 - m%]5|2 - (/\A,\SHqu + gfiA,{LSB + h.c.)

—

W DAJH, Hy+ =kS° + iD; +y,SL;L; vs = (S5)

Parameters:

2 2 2
A)\j AH:’ Aj ﬁ:, de, mHu, ms
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Simplest setup

We introduce the gauge singlet superfield: S

N;-pairs of vector-like chiral multiplets: D; (3,1,—3), L; (1,2,—3),

Motivate -
Vector-like matter

mass: Mp = YpUs

mu parameter in
MSSM: [loff = AUy

W DINJH, H,; + %RSM

—

iDi +yrSLiL; Us = (5)

1
ﬁsoft 2 _m%{d|Hd’2 - m%iu|Hu’2 - m%]5|2 - (/\A,\SHqu + gfiA,{LSB + h.c.)

Parameters:
> A/\ . A!‘i}:mZa tan 5? US;/’L@H, Mp,




How SM Higgs is mimicked  more detail

Simplest setup

We introduce the gauge singlet superfield: S

Motivate -
Vector-like matter

mass: Mp = YpUs

mu parameter in
MSSM: [loff = AUy

1

—K

3
1

ﬁsoft 2 _m%{d|Hd’2 - m%iu|Hu’2 - m%]5|2 - (/\A,\SHqu + gfiA,{LSB + h.c.)

—

W DAJH, Hy+ =kS° + iD; +y,SL;L; vs = (S5)

A
Parameters: m,,, h3~Hd

_r; - m,,, h2~S
A/\}, AR:mZa tan 5? Us;ﬂeff g(@ — mhi, h1~Hu




How SM Higgs is mimicked
at the LHC

Numerical results



How SM Higgs is mimicked
at the LHC

Numerical results
Parameters:

A/\} Aﬁ:.,mZ; ta’nﬁj Us;ueff, Mp,

Ay =500 CeV, A, = —100 GeV



b 0Py V) Vs =TTeV
Results Vo p — hsw = VV) N5 = 4
Higgs mass
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tan 3 =3 peg = 250 GeV Ay =2 TeV

Contours of constant k77, lightest Higgs boson mass

(The behavior of R,y is almost identical)



o(pp = hy = VV) Vs =TTeV

Ryy =
ReSUItS vV U(pp — hgvm — VV) N5 =4
Rzz Higgs mass
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240 ' 240 F -
gzzo gzzo - -
O B
~— 200 200 | -
S 180 S 180 |
160 160 F .
0
140 140 | =
130 L= 130 ! 1 1 1 1
400 450 500 550 600 650 700 400 450 500 550 600 650 700
vs(GeV) vs(GeV)
tan 8 = 5 and peg = 110 GeV A, =2 TeV

Contours of constant k77, lightest Higgs boson mass

(The behavior of R,y is almost identical)



o(pp = he = VV) \/g = 7leV

Ryy =
Results YT olpp = hsw — VV) Ng =
R Rzz
280 . . %323 . . 280
260 - i 260
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-
O
~— 200 \3200
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160 160 = Excluded by LEP Higgs search | 7
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vs(GeV) vs(GeV)
tan 8 = 5 and peg = 110 GeV tan 5 =3  per = 250 GeV

The SM-Higgs-like signal at the LHC can be mimicked by
the singlet scalar for wide range of the singlet mass.

(the R, take also on a wide range of values.)



Mimicked Higgs signal

When Higgs signals are discovered at LHC,
can we identify that it is really Higgs discovery?
(If it is heavy, is low-energy SUSY immediately excluded?)

j‘> Answer is No. SUSY is not excluded immediately.

m It is possible that the singlet may behave as SM Higgs
for wide range of the singlet mass.
(e.g. NMSSM + vector-like matter)

m Lightest neutral Higgs will also discovered.
m vector-like matter exists.



In this talk,

m Introduction
O Why Higgs?
O Why low-energy Supersymmetry?
O What is MSSM Higgs prediction?

m What is the SUSY Higgs prediction?
O Non-anomalous discrete R-symmetry case
O Possibility of Mimicked Higgs signal

®E Summary
O Higgs sector has fruitful information of SUSY models
O Various Higgs signals can be also explained by SUSY



summary

Various Higgs signal may appear at the LHC even if the
TeV new physics is low-energy supersymmetry.

jl> Higgs mass and the physics is very important
information of the identification of the model
in various SUSY models.

Full understanding of the relation between
model and Higgs LHC signal is important.



Thank you!
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