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Stable beams with 1380 bunches (from LHC morning report 19 Apr. 2012)
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LHC 2011 Achievement

Total Integrated Luminosity [fo

LHC 2011 RUN (3.5 TeV/beam)
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Higgs Search Result : CLs plot

@Higgst¥130-530 GeVTIE gL !

(95% CL)

CLs

II"I IIIII|T|'| TT

10"

95%
99%

I
'
.
.
:
'
.
.
.
v
"
:
:
:
:
:
:
:
:
b1l

1072
1073

10

CLg of SM Higgs hypothesis

107

IIIII|T|'| IIIII|T|'| IIIII|'|T| IIIII|T|'! TTT

10°®

;J_UJ \IIIHLl,I \IIIHL|,| \IIHHI| \IIHIU] 111

I 1 1 1 1 I
100 200 300 400 500 600
m,, [GeV] 100 200 300 400

Higgs boson mass (GeV)

“WBRUIE RIZ Higgs DA LW FIROG R

More Precisely: (Higgsh 5L\ )4k FTHiggshAH 5o0F Rx 2=z Rx2) EH) + HiggsHENNIHLMPDSTHiIgeshHH BE B2 HHER)




Higgs Search Result : CLs plot
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Higgs Search Result : Local p-value plot
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More precisely: Higgs AW XIZHiggsDIENWF AL BBIIEN TARXED EIRW LU TUESHER, [ 8]




Higgs Search Result : Signal Strength Plot
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IR, B FRE (SUSY) ? Boson Fermion
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7R, BRI (SUSY) 2 SALOISUSYOD IS IR
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728, xR (SUSY)
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12H, BBk (SUSY) 2
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728, xR (SUSY)

@ Dark matter — 20%v TeV OB HIZIZ 2670,
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128, #x Ptk (SUSY) ?
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58, BxpeE (SUSY @ TeV Scale ) ?

@muon g — 2 anomaly % ZibH,

@ Naturalness (kR 8% #H)

[SUSY 25 TeV scale 1235,
[725% LHC THZzA ! ]

O P
(g — 2);1, & naturalness 72l 7z-o7z.
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muon anomalous magnetic moment : discrepancy and explanation

® (g—2), anomaly (0= 252
SM (HLMNT ' 11) H—l a;™ = (116591828 & 49) x 10~
Expm (BNL'04): | '._.i._. a®P = (116592089 + 63) x 10~

3.30 discrepancy

Hagiwara, Liao, Martin, Nomura, Teubner [1105.3149]

SUSY can explain this anomaly!

Odym2
R sgn(pMy)tan § + - - -,
Soft

awm2

R = sgn(puMy) tan 3.

msoft

[21]



muon anomalous magnetic moment : discrepancy and explanation

® (g—2), anomaly (0= 252
SM (HLMNT ' 11) — aSM = (116591 828 + 49) x 10~
Expm (BNL'04) '._.i._. affp (116 592 089 + 63) x 1071
T N e
Hagiwara, Liao, Martin, Nomura, Teubner [1105.3149] 3 30— dlscrepancy

\
SUSY can explz( tan 5 ~ O(10)

2 (RO D) ~ O(100 GeV)
R TP NS e

TeV- SUSY@nﬂEm { r

X 2 ]
soft
o~ awﬂﬁ
D)~ S son (M) tan 8.
msoft
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Naturalness (FEREMERIRE)

REERE = 2 KA — BEHRE

2 2 2
mhiggs ~ Mpare + ATn’higgs

10* GeV?

SM : Amﬁiggs ~ —




Naturalness (FEREMERIRE)

X IRHEERRY = XFRCERL

2 2 2
mhiggs ~ Mpare + ATn’higgs

CANCEL

MSSM . Am%iggs ~/

[24]



Naturalness (FEREMERIRE)

2 2 2
mhiggs ~ Mpare + Arrn’higgs

MSSM : Ami,,e ~ O(log A)

Kitano, Nomura [hep-ph/0602096 ] [2 5]



Naturalness (FEREMERIRE)

2 2 2
mhiggs ~ Mpare + Arrn’higgs

A2 Y
MSSM : Amhiggs ~ —mm; log Ef

my=1TeV = Ami,, ., ~ 10°GeV”

SR OTE |

Kitano, Nomura [hep-ph/0602096 ] [2 6]



Naturalness (FEREMERIRE)

s A
t : 600 GeV = 10% tuning
2
Mhiggs ~ N 1.8 TeV = 1% tuning
HARIZE 20U SUSY X TeV izdhs |

5 TeV SUSY@:&%‘?

¢
MSSM : Am?2. ~ ——m~
. higgs 2 t N
A m;
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b JE PR RO TSR |

Kitano, Nomura [hep-ph/0602096 ] [2 7]



TeV-SUSY BDFEED

TeV-SUSY Z&lx

® ik
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> Naturalness Jﬁ@ﬂjﬂa
& 10%FRM = £ <600GeV  «— 1% &H 0.1% THUVNOU DA
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TeV-SUSY BDFEED

TeV-SUr A
> SUSY “125GeV Higgs”)
\
© fRiMoLiE OXlDHHHLH
7 g 2) B EEE — ool 30 TLX

& X0 X 1V ~ O(100) GeV = SUSY gLz T

> Naturalness BB

- =
IR
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Higgs mass in the MSSM

3gi,my

my S my, +
h 7 8m2m3,

(1-loop level)

In

mz  (a® —6)

m? 12

+ 3

2

where o = A;/mjs.

®125GeV = T PIEWITEL and/or Ay 50,
10-100 TeV ~ 6m;
/ | TeV-SUSY &
ol R R GUT %% 2215 il
@ X, X", vy, ~ 100GeV (f{ﬁﬁ%)
» Naturalness JRBEF 7% _ B
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TeV-SUSY #DIFAK (v.s. LHC Higgs Search)

TeV-SUSY ZUT 125Gev OFBEIZERL TWS

(MSSM = very heavy t and/or large A;)

1N

EF8 (1< 600GeV)

® Naturalness JfH
> MSSM DJEE
Asano, Higaki [1204.0508]

& NMSSM + mirage mediation Kobayashi, Makino, Okumura,
Shimomura, Takahashi [1204.3561]

® (9 — 2)u§J:§Z% (X°, X%, 1, 7, ~ O(100) GeV)
» CMSSM %> GMSB Tl I# %
> Parameter OFJ¥& : o My # M, # M3 @QGUT

Ghilencea, Lee, Park [1203.0569]

1,2- :
o my *" < md @GUT
Confirmed by myself

> MSSM DJ{EE -« 4 1D MAIN TOPIC
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TeV-SUSY ZHDOIIK (v.s. LHC SUSY Search)

(Ri) TeV-SUSY & ki

LHC SUSY SEARCH
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TeV-SUSY ZHDOIIK (v.s. LHC SUSY Search)

(438 TeV-SUSY 2 sk 4r

LHC SUSY SEARCH
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TeV-SUSY ZHDOIIK (v.s. LHC SUSY Search)

(Ri) TeV-SUSY & ki
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TeV-SUSY #t g-2 E L F#&HE : MSSM ZHLERL LSk
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NMSSM (& g-2 E&FELIFESHAEWL

® (g —2), ~ largetan 3 I

® NMSSM D& H-1% "

O[y?’n2

soft

Ly

soft

4 sgn(uMy) tan B+ -+

5 sgn(pMs) tan .

\

J

Am% NMSSM |)\|21)2 sin? 203 ~

tree

U

NMSSM IFRITNET2728 0
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TeV-SUSY #t g-2 E L F#&HE : MSSM ZHLERL LSk
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10 +10 [2KD g-2 + 125GeV
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Vector-like matter T g-2 + 125GeV Okada, Moroi (1992); we dug up again in the context “higgs & g-2”.
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- i Mo
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/I MSSM TiZ top (s)quark %> Higgs mass ZFiH EiFiz, \
(Wamssm = 4 Q3 Ht)
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Vector-like matter T g-2 + 125GeV Okada, Moroi (1992); we dug up again in the context “higgs & g-2”.

. 10 = (Q",U',E")
MSSM+(10 +10), i.e. ¢ -~ _ " _
10 = (Q",U', E")
Waaa = V' Q' H, U +Y"Q HaU'
+ MyQ'Q + MyUU + My E'E'

IDEA |
/I MSSM TiZ top (s)quark %> Higgs mass ZFiH EiFiz, \
(Wamssm = 4 Q3 Ht)

391D top ZANLS |
—> Gauge anomaly...

—> Vector-like IzL&5.

\ [F-term TH¢H LIF T3]
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Vector-like matter T g-2 + 125GeV Okada, Moroi (1992); we dug up again in the context “higgs & g-2”.

(1 BN Iy,
MSSM+(10 + 1—0) e 10 = (Q ’ U ’E ) -Gguggiucggui)ri?r{rglg lymification.
y 10 = (Q” U,, E;) Soiu(;)\\\\\ N ]
mp 1) mpll — Y <1 ZkiE
Waaa = Y’Q,Hu U’ + Y”Q’Hd U, 10”\
+ MyQ'Q' + MyU'U' + My E'E' Rl

Martin [0910.2732]

Wix = ¢;QiH U + .Q"HU; + ¢!/ Q' Hy D,

Mixing between SM- & vector-like quark

» Too large —>flavor problem. TR .
> No mixing —> stable colored particle. = TS L K

® Y’ = 1.05 : infrared fixed point = nice for 125 GeV
(also A; and A’ go to IR fixed point.)

® PWIRIREPAHS>TNS...
> 9FNZE UV OHEEHMEN IRV ? (future work)
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Vector-like matter T g-2 + 125GeV : GMSB framework

20

15

10

FZEE, Fb EPVELZ, (mGMSB)

Mmess — 106 GeV

# NLSP"
,* %° NLSP

My = 600 GeV

- stau LEP bou nd

[ My = 1000 GeV

vacuum instable

600 800 1000 1200 1400 1600 1800 2000 2200

mg (GeV)

g—21lo 20

124 GeV < my, < 126 GeV

e Parameters

(A, Mess, tan 3, Niess, SN 1) ;

| |

(Y', My) 1 i
|

1.05(IR fixed point)

[to keep perturvative till MGUT]

[to explain (g — 2)u]

[44]




Vector-like matter T g-2 + 125GeV :

GMSB framework

. . /
g—21l0 20 params: (A, Mpess, tan (3, Npess, sgnp; Y, My)
I | |
124 GeV < < 126 GeV —
er s ¢ 1 +  1.05
M ess = 106 GeV M iness = 108 GeV Myess = 1010 GeV
50 T - T . 1 v 1 v T v T . ] . T . 1 1 T 1 1 1 T T ] 1 1 1 1 | L L]
. | stau LEP bound 1 [ I
ol vacuum instable] [ I
35 | - - -
\aj Lt
c% 30 ," - - : -
+ 7 NLSP:" 7 NLSPE,
25 | o {4 #0x" NLSP 1l L
,"X NLSP y
or 1 b~ 1 T X° NLSP |
sk a My = 1000 GeV 1 [ My = 1000 GeV 1 L My = 1000 GeV
My = 600 GeV My = 600 GeV My = 600 GeV
10 600 800 1000 1200 1400 1600 1800 2000 2200 600 800 1000 1200 1400 1600 1800 2000 2200 600 800 1000 1200 1400.1600.1800.2000.2200
mj (GeV) mg (GeV) mg (GeV)
L Ly
NLSP | I <HAEET BIRE (Mo <10°Gev EFMN (Mo > 10°GeV)

my 2, 1.2TeV (1.0fb™1)

mz > 900 GeV (4.7fb~1)

ATLAS 27y + Fp [1111.4116] ATLAS [2012-033], CMS [SUS12005]
~ mg = 1.0TeV (2.0fb™1) mz 2 232GeV (4.7tb7 1) (EKI4H)

ATLAS 27+jets+Ep [1203.6580]

CMS long-lived search [EX011022]
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Vector-like matter T g-2 + 125GeV :

GMSB framework

tan 3

g—21lo 20

124 GeV < my, < 126 GeV

M ess = 106 GeV

50

ound
45

40

NLSP

= 1000 GeV
eV

T T

vacuum instable]

1 1 1 L L
600 800 1000 1200 1400 1600 1800 2000 2200

params: (A, Myess, tan 3, Npmess, sgnpu; Y', My)

M ess = 108 GeV

LSP

= 1000 GeV
V

1 1 1 1 1
600 800 1000 1200 1400 1600 1800 2000 2200

| | |
1 +  1.05

M pess = 1019 GeV

mg (GeV) mg (GeV) mg (GeV)
NLSP | FHIBEF BIGE (Mo S10°Gev BB (Mo > 10°GeV)
~0 | mgz > 1.2TeV (1.0fb71) mg = 900 GeV (4.7fb~1)

ATLAS 2y + P [1111.4116]

ATLAS [2012-033], CMS[SUS12005]

mg 2> 1.0TeV (2.0fb™1)
ATLAS 27+jets+Ep [1203.6580]

mz = 232GeV (4.7fb71) (ERI4IE)
CMS long-lived search [EX011022]

[46]



Vector-like matter T g-2 + 125GeV : GMSB framework

g—21lo 20 params: (mo, my 2, tan 3, Ag, sgnpu; Y, Mv)
124 GeV < my, < 126 GeV [ | |
0 + 1.05
X N
KR £ EHPVELIC, (mSUGRA)
1800_......t?.n.ﬁz.?.o,...,..._moo_...,....t.a.n.ﬁ,.:..gp...,..._1800_...,...,@“.1@.:.49. : _
16005— { 1600} - 16005— -
14005— { 1400} - 14005— -
%\12005- - 1200 | - 12005— -
\:f\mo;_ — | MQ=600GeV 11 MQ=600GeV
S 800 | 4 800} { soof .
6005— — 6005‘ \ . 6005— -
400 | - 4005— - 4005— 3
200:-"---'---‘---'---' ] 200l ' ‘ ' ! ' '200:---'---'---'---"'-'

0 200 400 600 800 1000 1200 O 200 400 600 800 1000 1200 0 200 400 600 800

mo (GeV) mo (GeV) mo (GeV)

ATLAS [2012-033], CMS[SUS12005]

1000 1200
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Vector-like matter T g-2 + 125GeV : GMSB framework

g—21c 20 params: (mo, my/2, tan B3, Ag, sgn u; Y’ MV)
124 GeV < my, < 126 GeV |(|) _|+|_ 1|(|)5
AN —)

FEL 755 EAELI, (mSUGRA)
1800_......tfl.n.gz.?.o,...l..._1800_.......t.a’.n.ﬁ,.:.sp...,..._ 1800_.......:63?1!8_:.4(,]‘..,..._
1600-— - 1600 [- . 16005— -
1400 - 1400 - . 14005— -

1200 - : 12005— -
1000 1000
800 800
600 600
400 400
0 200 400 600 80O 1000 1200 O 200 400 600 800 1000 1200 0 200 400 600 80O 1000 1200
mo (GeV) mo (GeV) mo (GeV)

ATLAS [2012-033], CMS[SUS12005]
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1. 125GeV Higgs !

2. TeV-SUSY #
a. ¥BEFPNT naturalness & g-2,
b. 125GeV Higgs IZEX0Eiz#ilL Tna,

3. MSSMO#LEEET, TeV-SUSY ¥ g-2 E LT HEHFHF

a. Vector-like matter (10 + 10)

Based on
M. Endo, K. Hamaguchi, SI, N. Yokozaki
[1112.5653][1108.3071][1202.2751]

M. Endo, K. Hamaguchi, K. Nakayama, SI, N. Yokozaki
[1112.6412]
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U(1) [2&d g-2 + 125GeV

M. Endo, K. Hamaguchi, K. Nakayama, SI, N. Yokozaki
[1112.6412]
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U(1) ZiBANLT 125GeV + g-2

(MSSM+N) LUQ)Y +S+5+X

Wada = AX (SS — 0°)

( 2 4 2 2 \
f mgi@+3gwmt In stop 2(1—&)
O(TeV) " 8m2miy, : 12
12\, .2
((j v (] ) where 11’2 = Tﬂf i nf o= A~ jpeots
\ 2 Myiop y
IDEA | ™
MSSM @ Higgs mass (% “D-term” D& 5-HHH5,
Vo (lul? +m% ) |H + (| +de ) |HY|* — (bHOHS + c.c.)
+3 (2 +?) (H - |H3P)?
)

—> Additional U(1) gauge!

\_

>Anomaly free 7% U(1) T/ &,

>Singlet # AN T, HpAL spontaneous break XH3,

/
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U(1) ZiBANLT 125GeV + g-2

_ , _ Uy | UMz
(MSSM+N)+U(1)+S+S+X R R
~ U | -1 ~1
Wadd = AX (SS_'% ) b 3 ~1
O(TeV) Lo s 0
E —1 1
B N -5 —1
® Anomaly free ~ U(1)p_p (with N) FARE X
—> Higgs % 0 72D TNG Hy| —2 | -1
S| -y +y
|:> OéU(l)Y ‘I‘ﬁU(l)B_L g +y _y
Ty | Uz Working Examples
Q | 1/6 | +1/3 U(1), : motivated by SO(10) GUT.
U | -2/3| -1/3 SO(10) — SU(5) x U(1)y
D | +1/3 ~1/3 . .
L | —1/2 ) U(1)7r : motivated by Pati-Salam theory.
N 0 +1 & We assume Ggy x U(1) x below the GUT scale.
Hy | +1/2 0 (E5E GUT ITIZHDADIRODT, HEVTVATEZITOT P&, 6 0 )
Hy | —1/2 0 [5 2]




U(1) ZiBANLT 125GeV + g-2

(MSSM+N) LU +S+S5+X

Wada = AX (SS — 0°)

VD (\,u|2 +m%{u)

1
E (6% +0?) ()" )’

(I + m3y,) | HY|

A 2
mg

0]2 012)°
) ) |2
(]XJ (‘Hu _‘Hd )
2
Amy, ~

92 + gl2

(cf. m3 (MSSM) < m% cos® 26)

m2 4 2 /¢
mg +my, /2

4 2.2
Mm%COSQQQ.(

U(l)y | U7
Q| -1 0
U —1 —-1
D 3 —1
L 3 0
"~ (bH°HY 4 cc) | B | -1 1
N | -5 —1
H, 2 1
Hy | =2 —1
S -y +y
m% S| +y —y
mg + m?z'/Q)
a5 )

AV D |)\|2 ‘SS’ — 52‘2 + |)\|2 \X|2 (|S|2 + |S"2) [F-term]

+ 50k [ (1P = 8P) +u (1P -

5 ‘5‘ 2)] i | D-term)|

\ +m |S|* +m} |S|° [SUsY]

53]



BIZxERHNFL LNYELE

25, E55 EAWEL, (MSUGRA) e s

(1)x U()r

Ap =0, tang = 40 Ag =0, tan3 =40

T —TT T
A I I I I I
4

1200 ———1—

1200

1000 1000/

> 800 = 800
S &)

™ =

= 600 = 600
S g

400

m o)
200 : L

0 200 400 600 800 1000 1200 1400
mo (GGV)

400

&

0 200 400 600 800 1000 1200 1400
myo (GeV)

o 11>0 e mg =mg=(2,4) TeVAQGUT
e mz =2TeV (fixed) o gx = gsu)@GUT [(;3;;)




BIZExELHNFE ENYFELL:

B, 55 FAVELE, (MSUGRA) gty em <
U

(1)y U(1)r
Ay =0, tang = 40 Ag =0, tan3 =40
LI A N N L B B 1200|||||||

1200

1000 1000} i
> 800 = 800} -
L ©
S &,
o e
= 600 = 600
S =

400 400

200

0 200 400 600 800 1000 1200 1400 0 200 400 600 800 1000 1200 1400
mo(GeV) mo(GeV)

o 1 >0 e mg =mg = (2,4) TeVQGUT

® My = 2TeV (ﬁxed) ® gx — gSU(5)@GUT




BIZxERHNFL LNYELE

%F%%? %Bkﬁibil/f:o (mGMSB) 124GM’126<2;;
U

(1)X U(l)T
Mmess = 1010 GeV, gx (Mmess) =0.5

55
50
45
Coupling unification @ GUT w0t
éﬂiﬁj—%& ] QD 35 -
Higgs #H EAHT, =
+~
25
20 :
15 |
104[.:)0 800 I ISOO 1000 1200 1400 1600 1800 2000
gluino mass (GeV)
® />0 e mg, mg (from usual GMSB)
o my =2TeV (fixed) o gx(Mpess) = 0.5 (BE)
T Amj ~ 4236 9)52 my cos” 23 - <m2 _:'17;5;2//2>
GUT 7k R &E % 7




BIZExELHNFE ENYFELL:

FBE, b EADFELI, (NGMSB)  [evemeniss
U

(1)X U(l)T
Miess = 1020 GeV, gx (Mmess) = 0.5

55

Coupling unification @ GUT 40
ZIRET DL
Higgs b ER5H T,

tan

10 :
400 B00 800 1000 1200 1400 1600 1800 2000

gluino mass (GeV)

e 11 >0 e mg, mg (from usual GMSB)
® My — 2TeV (ﬁxed) o gX(Mmess) = 0.5 [(,—,j;g%) ]

1
GUT 2fEX0 REZ D




1. 125GeV Higgs !

2. TeV-SUSY #&
a. ¥BEFPNT naturalness & g-2,
b. 125GeV Higgs IZEY kil Tna,

3. MSSMO¥EEET, TeV-SUSY # g-2 E LT EENH
a. Vector-like matter (10 +10)
b. Extra U(1) gauge

Based on

M. Endo, K. Hamaguchi, SI, N. Yokozaki
[1112.5653][1108.3071][1202.2751]

M. Endo, K. Hamaguchi, K. Nakayama, SI, N. Yokozaki
[1112.6412]
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Summary
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Summary

® TeV-SUSY 2
> Naturalness B3 3%
> (9 - 2)u ﬁiﬁfﬁ%@

® (g —2), & 125 GeV Z[FEIRHZEBILI |

(" Parameter OIIEE T Field @B %853 )

o M1 7& M2 # M3 Q@GUT e extra 10 —|—E

vector-like quark
o my B < mdd QGUT ( ark)
_ e extra U(1)

J
—> TXFLiz, (mSUGRA/mGMSB)
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Summary

/

LHC BEAEARRNTZHIH>TA,
> TeV-SUSY BDi% EHIN?
N 52012 AEDRE RSB ELL,

L Y,

® (9 —2), & 125 GeV ZFIRHZEBILIW |

(" Parameter OF#EE T Field OB MZFFS )
o My # My # Mz @QGUT e extra 10 + 10
1.2-gen 3rd (vector-like quark)
e extra
- /

—> %%l (MSUGRA/mGMSB)
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Higgs Result for Each Channel
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95% CL limit on /oy,
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95% CL limit on 6/og,,
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Signal strength
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Higgs Search : Respective chs.
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Higgs Search : di-photon channel (ATLAS & CMS)

Events / GeV

Data - Bkg
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Higgs Search : ZZ to four-lepton channel (ATLAS & CMS)

Events/5 GeV
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Higgs Search : bb channel in association with W/Z (CMS only; ATLAS has no excess.)

Events / 15 GeV

:I T T | T T | T 17T 1 T T | T | T | T T | T 17T I T | T 1T | T | T | I:
70__ CMS e Data ]
C (s=7TeV,L=47fp" ~— VHOI25GeV) 1

C _ i vV .
60L PP~ VH; H— bb B VH(125 GeV)
C v ]

i [ 1Z+bb -
50 ] Z + udscg —
L ooociiees: CJw+bb ]
40 B W + udscg _
@ [ 1Single top 7

C I ]
30__ o === MC uncert. (stat.) —
20F E
Oiih—ﬁ
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Vector-like quark DIRECT search
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Vector-like Quark Search e
LMSSM+(1O +10), i.e {
® New “vector-like” quark

Mass . My 4+ (174 GeV/2), (t1,0',t5)
my = My
_ Waaa = Y'Q H, U’
Production + M QQ + MyU'T + My E'E'

pp — t’lt_ll etc. (pair production) Q/[/mix = ,Q:H U + ¢ Q'H,U; + g;’Q’HdDJ

Decay

t/ /
\/ \ Qh (_) qbb)

depending on mixing
btw. vec-like/SM quark.



Vector-like Quark Search

® New “vector-like” quark (tll, b’, tlg)
t/ / qW

—> q/

pp — ]
T~ gh (— gbb)

Current bound

if it decays exclusively as
ty — bW =my
ty — qaW i my > 340GeV  CDF 5.6fb " [1107.3875]

> 507 GeV CMS 5.0fb ! [1203.5410]

=~

ty —tZ my >A475GeV  COMS 1.14fbh ! [1109.4985]

=~

t, — quZ :: No bound yet
[trl —th - No bound yet] No general bound on t} yet

because of these possibility.
t1 — quh :: No bound yet

> 4 b-quarks (h — bb)
Interesting channel after Higgs discovery.
Harigaya, Matsumoto, Nojiri, Tobioka [1204.2317]



Vector-like Quark Search

® New “vector-like” quark (tll, b’, tlg)
/qW

—>qZ

v
Current bound pp — tht'; W
/At LHC 8Tev 400 600 MQS_OI\(/’IU [:EOGC:;] 1200 1400
!

14TeV LHC
8TeV LHC
7TeV LHC
- \1.96TeV Tevatron ----------- i

production doubles!

J

More severe bounds, .| N

\ or....7 200 W0 B0 800 1000 1200 14oy
t'y quark mass [GeV]
> 4 b-quarks (h — bb)

Interesting channel after Higgs discovery.
Harigaya, Matsumoto, Nojiri, Tobioka [1204.2317]

I A T

Total cross section [pb]




Higgs mass in mSUGRA
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Higgs mass in the mSUGRA framework (MSSM)

140GeV

my<114.4GeV \ - -6 -4 -2 0 2 4 6
. L L L1l NI R Ry L1l At_“cotﬂ[TeV]

10 10? 10° 10*
Msgusy/TeV

Draper, Meade, Reece, Shih [1112.3068]
Ibe, Yanagida [1112.2462]
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