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Intr oduction of GMSB model

L)

e Minimal GMSB Model

e AssumeR-parityis conseved.
e Gravitino G is thelightestSUSY particleLSP).

e NLSP candecayinto its SM partneranda gravitino.

-A) x) = ~G
—B)7:1—>7'é
—C)lp =G (L =e, p)

e Four BenchmarkScenarios
[ seePhys. Rev., D56(1997)P1761-1777]
1. NeutralinoNLSP (A):
mx~(1) <Mz — My
2. StauNLSP (B):
mz < Mz'n[mxb, mg | —m;
1
3. Sleptonco-NLSP(B andC):
my, < Mm[mxo mz + m;|
1

4. Neutralino-Stalwco-NLSP(A andB):

mz — mX9| <magp Mg < my,
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Intr oduction of GMSB model

L)

¢ Paranetersof theminimal GMSB
1. Theuniversa massscaleof SUSY patrticle: A
2. Ratioof two Higgsvacuumexpectationvalues:tan 3
3. Thecommonmessengemassscale M,
4. Thenumberof messengepairs: N;
5. The higgsinomassparameer: sign(u)

6. Thegravitino mass:mg

F
mé: :2.37X(

)? eV/c?
\/gMPlank

1007 eV

e DecayLengthof NLSP

Lyrsp = 9.9 X 10_7(1585—55702)_5

- 2
X e )2x\/%—1 cm

—2 2
2.37x107%eV/c My LSp
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Search for Neutralino

e SignalProcess:ete™ — 3% — GG

) L3
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Seaich for Stau

e SignalProcess(seelel’stalk in Hungary, 2001)

ete”

e — 77 —=17G7G

e EventTopologies

DecayLength

EventSignature

Invisible < 1 mm

Acoplana leptons+ E,,;ss

Short [1mm-5cm]

non-zeo DCA

Medium [5 cm-50cm]

large impactparamete

Long > 50cm

heary chagedparticles

e DataSamples L199912000 = 452.8}?[?_1

_ -1
L /s=192Gey =298 pb

_ -1
L /s=106Gev = 84-1 pb

L /s=200Gey =840 pb
L fs=a02Gev =392 pb

_ 1
L js—04gev = 24.3 pb

_ 1
L fs=a06Gev = 182.7 pb

_ 1
L js—a08Gev =87 pb
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= SignalEfficiengy(interpolated)dependn Stau
massanddecaylength.
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SelectionResults

L)

/5 | Invisible | Short | Medium| Long |Long(dE/dx)
(GeV)| Ni(Nme) | Na(Nme) | Na(Nme) | Na(Nme) | Na(Nme)
192 | 10(13.2) | 0(2.14) | 0(0.35)| 6(1.78)|  0(0.1)
196 | 41(34.0) | 10(5.9)| 1(0.9) | 7(5.3) | 0(0.04)
200 | 31(31.1) | 4(5.2)  1(0.72) 3(45) | 1(0.26)
202 | 14(14.4) | 3(2.85)| 1(0.42)| 2(2.17)| 1(0.06)
204 | 32(26.0) 5(5.3)  1(0.81) 8(5.2) | 0(0.19)
206 | 40(41.7) | 11(8.3)| 3(1.31)| 10(8.2)| 0(0.06)
208 | 3(2.73) | 0(0.61) | 0(0.09)| 0(0.48)| 0(0.02)
ALL |171(163.1)33(30.3) 7(4.6) |36(27.7) 2(0.73)

= Dataagreewith SM backgroundghoughthere

hassmallexcessn Data.
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Scanof minimal GMSB model @

e Paranetersof theminimal GMSB

1.

=

Theuniversd massscaleof SUSY particle:
10 TeV < A <100 TeV, 46 pointswith 2 TeV step.

. Ratio of two Higgsvacuumexpectationvalues:

1.5 < tan 8 < 40, 15points
1.5,2,3,4,5,6,7,8,10,15, 20, 25, 30,35,40

. Thecommonmessengemassscale

10 TeV < M,,ess < 10000 T'eV, 16 points
uniformin logarithmicscale.

. Thenumberof messengepairs:

Nys=1,2 3 4,5

. Thehiggsinomassparameer:

sign(u) < 0 orsign(u) > 0

. Thegravitino mass:

0.01 eV <mg < 10 KeV, 31 points
uniformin logarithmicscale.

More than 3.4 million points are scannedin

minimal GMSB parametespace.
e scanprogrambasedon ISAJETandMSMLIB package

- see[http://www.cen.ch/page/]
- seg[http://dephwww.cernch/ganis/MSMLIB/msmlikhtml]
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CrossSectionsof SUSY processes

GMSB parameters, N5=1, Sign(mu)
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= Crosssectionsdependon SUSY particle mass
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ConfidenceLevel Calculation

L)

¢ Binnedlikelihoodtechnique:

Ncme
'C(S + b) H P(Ndatm N;zg + Ngkgd)
1=1
e Likelihood Ratiotest-satistic:
~ L(s+D)
V=TI

e MC experimentsarebasedn Poissm statisics.

observed

|signal+backgrou

Probability density
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backgrount

| =N
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ExclusionLimit at 95% C.L. @

e Lowerlimitsfor all 4 NLSP scenarios.

Minimal GMSB| Numberof MessengePairs(N5)
Parameers 1 2 3 4 5

A (TeV) | 52 | 28 | 20 | 18 | 16

Myees| (TEV) | 63 | 40 | 25 | 25 | 25

me (eV) 1 | 0.25) 0.16| 0.10| 0.06

m. | (GeV) 77.03 74.38 77.63 85.94 95.71

mz | (GeV) |73.89 73.9773.88 74.02 74.27

M (GeV) |95.66| 75.75| 75.65 75.95 75.95

Mg (GeV) |95.66| 75.75| 75.65 75.95/ 75.95
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ExclusionLimit at 95% C.L. @

GMSB All NLSP Scenarios
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L)

ExclusionLimit at 95% C.L.

GMSB All NL Scenarios
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ExclusionLimit at 95% C.L. @

GMSB All NLSP Scenarios
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ExclusionLimit at 95% C.L.

L)

GMSB All NLSP Scenarios
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ExclusionLimit at 95% C.L.

GMSB All NLSP Scenarios
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ExclusionLimit at 95% C.L.

L)

GMSB All NLSP Scenarios
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Conclusions @

e More than 450 pb—! datacollectedin the year
1999& 2000areusedin thisanalysis

= Lowerlimits at95%C.L.

Minimal GMSB NLSP BenchmarkScenarios
Parameers %1 71 |71 & Lp|X] & 71| ALL

A (TeV) | 38 | 16 @ 16 22 | 16

M,.es| (TeV) | 100 | 25 | 25 40 | 25

me (eV) 04 | 0.06| 0.06 | 0.16 | 0.06

m. | (GeV) | 98.10 77.03 77.07 | 74.38 74.38

mz | (GeV) |102.5173.88 75.14 | 74.66 |73.88

Mep (GeV) 1105.1177.11 75.65| 77.25|75.65

(GeV) |105.1177.11) 75.65| 77.25|75.65
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