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Gauge Mediated Supersymmetry Breaking Models

MSSM

visible
sector

messenger 

singlets of SU(5)

sector

N
acquire mass M

Λ effective scale
of SUSY breaking

hidden
sector

Super sym
m

etry
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Phenomenology of GMSB

Λ=30-1000 TeV, M=40-30000 TeV, tanβ=1.5-55, sign(µ)=±1
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wide range of paramter values



Next to the Lightest Supersymmetry Particle: NLSP

N=1,sign(µ)=1
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NLSP: slepton degeneracy

~�1
or

~�1 ~eR ~�R ?
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SUPERsymmetric signature

decay cascade of the heavy sparticle with lepton emission causes a sharp end�point

he Minv of all combination of opposite sign lepton pairs: �+��+ e+e� � �+e� � e+��.

s well�known edge originates from

~N2 ! ~lR+ l ~N1 ! ~lR+ l

~lR ! ~N1+ l ~lR ! ~G+ l

if NLSP is the neutralino ~N1 if NLSP is the slepton ~�1 or/and ~�R, ~eR
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Observability of the edge depends on:

� total � for the SUSY production

� partial � for the neutralino production

� branching ratios of the end-point decays

� sensitivity to the neutralino contents

� Anti�SM background cuts



End�point position in the parameter space
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Simulation of the Standard Model processes
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All processes

SM contribution to the total background

THIA 6.157 � event generator

SJET � fast detector simulation

processes in pp collisions at
p

s 14 TeV:

imum bias, bb, gamma, tt, W, WW, WZ, Z, ZZ

R
Ldt = 10/fb

Processes simulated in several ^pt intervals

(50k events each). The background simulation

took 520h 100 CPU 1GHz PC.

Samples merged proportionally to cross sections.
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Set of kinematic cuts for SUSY search

UT0:

tron or muon or isolated gamma with pt > 20 GeV and j�j < 2:4

et with pt > 40 GeV and j�j < 4:5

10 10
2

10
3

GMSB 1 GMSB 2 GMSB 3 GMSB 4 GMSB 5

Et
 miss (GeV)

1

10

10 2

10 3

10 4

10 5

0 200 400 600 800 1000

SM
GMSB 1

GMSB 2
GMSB 3
GMSB 4

GMSB 5

pt
4th jet (GeV/c)

E
ve

n
ts

/1
0

 f
b

-1

1

10

10 2

10 3

10 4

10 5

0 200 400 600

SM
GMSB 1

GMSB 2
GMSB 3
GMSB 4

GMSB 5

Minv(ll) 
ee+mm+em (GeV/c)

N
u

m
b

e
r 

o
f 

le
p

to
n

 p
a

ir
s/

1
0

 f
b

-1

� CUT1:

E miss

t

> 200 GeV
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Is the end�point detectable ?
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Evidence of the end�point

5� evidence for the signal is:

150 lepton pairs for the edge mass below 100 GeV

or

30 lepton pairs for the edge mass above 100 GeV.

set of kinematical cuts was applied to each model and a detector e�ciency was determined.
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Detection e�ciency

is evaluated as a ratio of

an excess

�+��+e+e���+e��e+��

events after and before

all cuts corrected by

the e�ciency of

the lepton pair selection

(model dependent).

The CMS detector

response was examined

for several models

fully simulated

with the CMSJET.

E�ciency of the end�point detection in the CMS detector is not less than

15%



Determination of the end�point value

GMSB 1
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For each model�sample
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function, which allows
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position.

blems:

some models presence of the Z0 peak distorts the picture

it can be used to uncover of the neutralino contents)

SY background may change the edge position.

ematic uncertainty the end�point value amounts to few GeV

with more sophisticated method could be improved.



Accessible region of the GMSB parameter

space for neutralino NLSP, end�point 1
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Accessible region of the GMSB parameter

space for slepton NLSP, end�point 2
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Predicted Mass limits of supersymmetric particles

Λ=30-200 TeV, M=40-30000 TeV, tanβ=1.5-55, sign(µ)=±1
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