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1. Introduction
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Supersymmetry (SUSY)
=L %JLF—T boson & fermion D fEDIIFRIEHEIR 72
TR = Minimal SUSY standard model (MSSM)

e quark, lepton < squark, slepton tr, g

R 4 N

e Higgs < higgsino

e gauge % < gaugino
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Gauge coupling unification
= GUT ODFEZRE |




HERRIER TIE SUSY IFIEN TWBSIRENH B
Soft SUSY breaking (ZRFE#ZEH T IC SUSY ZiK D)
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£Soft = —5 (MgGG —+ MQWW —+ MlBB) —+ h.c. gaugino mass

o {(AU)ZjﬁzQ]Hu + - i| + h.c. ANTZ—=m (A-term)

—_ (mQQ)ZJ QIQ] _|_ “ e sfermion mass
—mpy HiH, —mi HjHg — (bH,Hg + h.c.) Higes mess

bino B, wino W, higgsino H DEEEHIREE
Neutralino: (B,W3,FI§,FIS) = ()?1)7287928»5(2)
Chargino: (W, HFf W, H,) = (X{,%5)




2. Gauge-mediated SUSY breaking
SUB3)c x SU(2)p x U(l)y DEFH ZFFD messenger H%&
BANT B &TSUSY DIENZ TR
W =me®® + 0°Fpdd (P, P : messenger 35)
Gaugino mass

Ma:na(

) e

47

Sfermion mass
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ng: Dynkin index (n, =1 for 5+ 5 of SU(5) GUT)

5=D(3,1)_1/3+L(1,2)1,2, 5=D(3,1)1/3+L(1,2)_1,2




messenger 8 A9 % & gauge coupling D

AT —IMRFEDNEEZR (TS

d —1 ba 2 /
danaa ——27T+(9(oz) = b, = by + ng

coupling unification Z#EH bW HITIE -
Ny =ng =n3 CHIIXKL

= GUT relation

Mi(mz): Ma(mz): Ms(mz) ~1:2:6
LU ny =ne =ns DNEESNGEWESTH
unification DWERIZL TWBOREMEIFH D |
(f3 = anomalous U(1) GUT)
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Typical multiplets in SU(5) GUT
=D+L, 10=Q+U+FE, 24=G+W+X+X
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SUSY @ LHC )

e R-parity ot [ i%; e ﬁ
(SM KiF) — (SM %iF) . )
(SUSY KIF) — —(SUSY KIF)

u

MSSM Tl FRitRZE< HAFAHZRLT S/HICEA

= ERHELYSUSY HIF (LSP: Lightest SUSY Particle) IFZ&E
LSP (& dark matter DfE#HS
GMSB model TIXEERIH(T gravitino G HY LSP
= GMSB TI& Next to LSP (NLSP) h'EZE |




3. X + X messenger scenario
ni =9 noe=3, ng=2
Mi(myz): Ma(mz) : Ms(mz) ~5:6:12
= Mild hierarchy among gauginos is achieved.
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poer ey tan B3 =10, sgn () = +1 Ma(mcp) = Ng (
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] [ Region 1: myo <myy <mz
1 1 Region 2: mge < mz, < Mgy
1 [ Region 3: mz < mgo < myg
] my, < 114 GeV

1 1 myg —mg >mz
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Model Points
Case 1. and Case 2. T

i ~0 G 910 1049 1054
Neutrallno Xl NLSP i 1017 1168 1163
i 946 1086 1089

Case 3 J 1022 1173 1169

905 1047 1063

Stau T NLSP 894 1036 1053

929 1073 1085
704 831 879

g,{zl:ﬁ/\]fd: model point 957 1097 1107

564 621 556
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Case 1. Ag = 60 TeV, me = 1.0 x 10 GeV o
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568 625 961
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Case 3. Stau (71) NLSP
B ZIFD 7 D detector N THERIE U RWISEH

BRl== AT LE
muon system Z AU TRIED PIEE !
G. Polesello and A. Rimoldi, ATL-MUON-99-006
J. Ellis et al., ATL-PHYS-PUB-2007-016

Stau (71) identification

e High ionization rate HERWIG 6.5 + AcerDET 1.0
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X + X (Case 3)

e Time-of-Flight (ToF) measurement
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Case 1. and 2. Neutralino (xY) NLSP
o NLSP x) OEHERFEZAETE L

e parton @ initial momentum (EA<AH

o FRNFDOE—LBICEERATROEEHNEILIFIIT

i NLSP(1 NLSP(2
p&nﬂSSE— = p ()_|_p (2)

SRAERBEOERICH TSIV ~

(1) > 100 GeV and pgg 34 5 50 GeV

Mer = + 052 + p¥ 4+ pt) 4 Emiss > 400 GeV

Ezrglss > max{]_oo GeV, O.2Meff}

2 isolated leptons with p% > 20 GeV and p5. > 5 GeV




1) Kinematical endpoint measurement
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2) mp2 measurement
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GUT relation hVmfc N di5&D

mSUGRA
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1) Endpoint measurement
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2) mr2 measurement

lepton ZFH LN 2 mps

pp — hig — XXV

mg - m2~0

m(l)max(()) — lR

T2 m;

R
130 150 170 190

m$y(0) (GeV)

(m?gax)2

~ 2.8 TeV

— [)max
mi"(0)
M, <« My DY MEZY R BE




5. Summary

GMSB model TCNFTEICEZASNTEKILHDIF
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