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We . SUSY!

(Minimal SUSY Standard Model)

®SUSY (MSSM) can solve
»Hierarchy problem

»Dark matter problem
»Muon g — 2 anomaly
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But Not Found yet...
Where I1s SUSY??

(Minimal SUSY Standard Model)

®SUSY (MSSM) can solve
»Hierarchy problem

»Dark matter problem

»Muon g — 2 anomaly
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—> A(m})!°°P : large
—>m;=0(1-10)TeV ?

(or extension?)

A Nightmare:

SUSY> 1 TeV & we cannot reach SUSY?)

> Not found yet. —>m(q, g) = 1 TeV.

2 ~ 2
mh[MSSM]~mZ+

T

tree

~N

3gymi [ mi (@’ -6)?
2 n2 n 2 12 +3
8mn miy my
loo
N——n (m?)"*P—

where o :=A¢/m;.
(stop mixing parameter)
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(or extension?)

A Nightmare:

SUSY> 1TeV & we cannot reach SUSY?)

~N
> Not found yet. —>m(q, g) = 1 TeV.
> mh = 126 GeV 392 m4 m? (a2 - 6)2
mZIMSSM] ~ m2 + —C— {m s - +3]
—> A(m,,)'eop : large A Semiy L | +
—>mz=0(1-10)TeV ? tree;A (m?) vor—/

where o :=A¢/m;.
(stop mixing parameter)

The lasti) hope for detectable SUSY.

»Muon g — 2 anomaly
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Contents

(g — 2)u C=> SUSY spectrum should be
“(g9 — 2)y- motivated MSSM”

@ The hopeful channels are
pp —

2. (g — 2)u-motivated MSSM
3. LHC search for (g — 2),-MSSM

» current status
» future prospects
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2. (g — 2)y-Motivated MSSM

Let’'s consider “discover-able” SUSY!
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Muon g-2 Problem g -2\ |

® (9—-2) anomaly | 2
SM(HLMNT'11)  we= 1 F @M =(116591828+49)x107"!
Expm BNL'04) 4 40X _ (116592089 4 63) x 1011
T P N PN P T SR BT ll
Hagiwara, Liao, Martin, Nomura, Teubner [1105.3149] 3 ' 30' d ISC repa ncy

can be explained with MSSM
> if u-term > 0, tanB 2 10,
and m (X°, X*, i, V) ~ 0(100) GeV.

Lopez, Nanopoulos, Wang [ph/9308336]
_ \eﬁ.ﬁ’}’ 5 5 Chattopadhyay, Nath [ph/9507386]

,U Moroi [ph/9512396]
sgn(u)tanB+---,

2
m — L (4 ) soft
X

m2
2“ sgn(u) tanB.

soft

H
W > uHyHq (Higgsino mass term), tang@ = :Hui'
d
Msoft : SUSY-particle mass-scale, gi : Gauge couplings.
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(g-2)-motivated MSSM

MSSM current status
> mp=126GeV = m (t) ~O0(1-10)TeV??
> LHC SUSY searches == m(g, q) 2 1TeV
> (9 —2)yanomaly === m (X°, X*, [, V,) ~ 0(100) GeV

@ and large tang ??

(g — 2),-motivated MSSM

10TeV | g
® squarks > 1TeV.
~O ~ 1 TeV
® X°. X & slepton ~ O(100)GeV.
X% X*,
&, i, Ve, V,
100 GeV
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(9 — 2),-motivated MSSM loTev | 8
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® squarks & stau-sector (7.v:) > 1TeV.
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MSSM current status
> mp=126GeV = m (t) ~O0(1-10)TeV??
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@ and large tan @ ??

(g — 2)y-motivated MSSM L0 Tev

® squarks & stau-sector (7| The targets!
nalyses

\(to simplify LHC a

® X°, X* & slepton ~ 0(100)GeV.

® Gaugino:M; : M :M3=1:2:6.

(approximate GUT relation) 100 GeV



(g — 2)y-motivated MSSM
10 TeV
® squarks: g> 1TeV. (sothat m, =126GeV)
@ sleptons: (e, Ve) = (U, V) [<< (T, i‘/’T)}
® gaugino: My :M>:M3=1:2:6.

(approximate GUT relation)

® tanB =large (=40) 100 GeV

e A-terms =0 e Mma=1500GeV e R-parity conserved.

Parameters: (m2, mZ) : slepton mass (soft mass

(M2, 1) :gaugino/Higgsino mass
Today’s Offer: u =Mz, mZ =(3TeV)’

[out of 4 cases discussed in the paper.]
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3.(g—2)y-MSSM v.s. LHC
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The case with u = M», E: = (3 TeV)?

800

m; [GeV]

500

Dl

400

300

A 4

! light

200
R BN I
100 200 300

400 500 600 700

_ M- [GeV]
light é——— g,X — heavy

e Other parameters:

oM;: M :M3=1:2:6
o (tanB, ma) =(40,1.5TeV)

e R-parity conserved.

e LSP is long-lived.

e squark/stau decoupled.
e slepton 1st-gen = 2nd-gen.

e A-terms = 0.
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The case with u = M», mfE = (3 TeV)?

G216 20

|heavy  jet search : ATLAS-CONF-2012-109

m; [GeV]

™ (8TeV, 5.8/fb)
3-lep search : ATL-CONF-2012-154
600 (8TeV, 13.0/fb)
500+ z’
e Other parameters:
400: oM;: M :M3=1:2:6
[ o (tanB, ma) = (40, 1.5TeV)
300
[ ] ¥ e R-parity conserved.
200 " e LSP is long-lived.
100 200 300 400 500 600 700 squark/stau decoupled
-~ M2 [GeV] e slepton 1st-gen = 2nd-gen.
light €—— g, X — heavy e A-terms = 0.
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The case with u = M», mé = (3 TeV)?

800

[No Gluino case] g-2 1020

3-lep search : ATL-CONF-2012-154

m; [GeV]

600 (8TeV, 13.0/fb)
500F E’

: e Other parameters:
400:— °M1:M21M3=1:2¥

[ o (tanB, ma) =(40, 1. V)
300

[ ] ¥ e R-parity conserved.

: |Ight
200+ e LSP is long-lived.

100 200 300 400 500 600 700 squark/stau decoupled
~ M2 [GeV] e slepton 1st-gen = 2nd-gen.
light €——— X — heavy e A-terms = 0.
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Details of Analyses

® jet search (pp — §g — jets + E1) : ATLAS 8TeV 5.8/fb

_ [CONF-2012-109]
» 2-6 hard jets + no lepton + 7

» Original bound : g 2 950GeV (CMSSM, g > 9g)
—> My 2 300 GeV in our model

® 3-lep search (pp — X9X7 — 3L+ E1) : ATLAS 8TeV 13.0/fb
. . [CONF-2012-154]
> Exact 3 leptons + F1 + SM-like signal vetoes

(no b-jets, no lepton pairs near M, etc...)
» Degenerated regions

are not excluded.  sop—rymar—— 800

(near the dotted lines) ;40 1 700F

r-./o —~ ﬂ: 600 ""’.0‘ ] 600F

X2 \ X 1 500F '\,«" 4  s00F

_~ E — 400F & 4 ao0of

ﬁ \ / ﬁ 300F 300F

~1 E E ~1 200L ‘,-""' 4 200- . A

XO —— —— XO 100 200 300 400 500 600 700 100 200 300 400 500 600 700

232



Prospects



The case with u = M», E: = (3 TeV)?

14TeV, 300/fb  3000/fb

m; [GeV]

(o)}

o

o
—

400F

But here

300F
| gluino is required.

200F
100 200 300 400 500§ 600 7f§0
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The case with u = M», mé = (3 TeV)?

pp — xOx+t —» WZ+Lsp
... No constraint yet. .

U

pp — x°xt — WH+LsP
Is hopeful.
(less SM BKG)

m; [GeV]

5001
4003— pp — I only
[ ... We need

Linear Collider?

300F

200F
100 200
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4. Summary
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Summary of this talk Endo, Hamaguchi, SI, Yoshinaga [1203.4256]

> We . detectable SUSY.
> (9 —2)y :aguideline

“(9 — 2),,- motivated MSSM”

> Important channels:

800

e (pp—99) 7o0f

e pp — XX — 31+ Ft 500

800

1 700
4

41 600-
1 500F

400 1 400-

(o pp — XEtX° - WZ + B

300F ¥ N -
@14 +0 Y o2
\7 L \7 200~ o 200F e 2
° PP — X=X F P ‘
TeV 3 WH + T 100 200 300 400 500 600 700 100 200 300 400 5

e pp —1{ --- possible? or ILC/CLIC?

\.
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