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Usual Search Strategg

P J 5{? e Lack of visible energy

o Soli’targ harcl-j@t and MET

« SM backgrounds: V+jets, QD

Pt > 100 GeV 27 > 400 GeV
Mgrp > 500 GeV A¢(jet, MET) > 1.0 |

Compare S/B and S/vV B with tracks
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Track Observables

o Associated with the Primarg vertex

e Not Part of any reconstructed objects such asjets or Ieptons
g Angular separation between t]’léjét and tracks > size ofje’t

e Number of tracks are IR unsafe objects

e Tracks binned in pr

| &(5) = piak > 5 GeV
el =1 Gevepiit - 5 GeV
[ £00:5) = 0.5 eV < pii < | GeV
e Conventional variables: pr, MET, Hr, Merr

o Additional variables: E(0.5) E0L), £(5)
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Soft tracks from Data
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Normalized to unity

0.007

. Zj’ A/lj (I\/\achraPh)J showering and hac

e Detector simulation with Delphes, used

Procedure

e Used in built Pile-up subtractor
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Tracks: Compressecl & suPer~comPrcssed
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Correlations
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ROC for D=1/15

Vet = {Megt, £(0.5),£(1),£(5)} |

V;:on e {p¥b7 Meffa MET7 HT}

T T e e

Vit = {Veon £(05),£(1), EG)}

e Solid line with (Npy) = 20, Dashed line with (Ney) = 40
e Black: Conventional) Blue: Selectecl, Red: All variables
o Pil@-up robust

e Selected variables OUtPCﬂCOFmS conventional variables i
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Cut based Analgsis (MUED)
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Conclusion
. Moncﬁet + MET: Cha”enging scenario at LHC
e Conventional analgsis fails to utilise the full event information
. Soft tracks, associated with Primarg vertex is Pile up robust ; |
e Carries the information of Particle multiplicitg in an event
e Uncorrelated with the conventional variables
e Increases the signal Puritg and signal signhqcance ]:)9 many orders
. ComPressecl MUED can alreadg be ruled out with soft tracks

. Signiﬁcant enhancement in §/vB can be obtained in MSSM

e Soft tracks can be estimated in a data driven way }
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e For a fixed bkg C]CﬁCieﬂij) signal emciencg is increased bg 50% in a simple
cut based analgsis
e Cutbased analgsis with & outpemcorms MVA analgsis with conventional

variables
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Messengers

Hidden Sector

Visible Sector

The spectrum clepencl on the mediation mechanism
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runing soft mass parameters M1 23, Mhy hd, MQtb.L 1

DM: Bino overabundance ComPressecl Sl:)ectra:
Coannihilation solves | ow scale mediation
the Problem Scherk-Schwarz

i

———— o



Other way around

runing soft mass parameters M1 23, mqip1.t
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MUED Constraints
e Mass of nth KK state: e o T’j

RZ

e For small R, all the Particles have degenerate tree level mass

o LooP corrections creates slight splitting in these masses
Cheng, Matchev, Schmaltz, PRD 66 (2002) 66, 056006

o LooP corrections cle!:)encl on the cut-off scale A
. The spectrum IS completely ﬁxed With two Parameters

& LA eV < R < 1.46 TeV, Relic densitg constraints

e« A=2 coml:)ressecl. Vacuum stabilitg: A<A4
A Dutta, S Raychaudhuri Phys.Rev. D87 (201%) no.3, 035018

Particle Phgsics of Brane worlds and Extra Dimensions: Chapter 9:5 Ragchaudhuri, K.

Sridhar
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Benchmark Points

Parameters BP1 BP2 Parameters BP1 BP2
MSSM MUED
M, 1.440 1.200 AR 2 2
M, 1.380 1.200 Fzl 152 1.45
Ms 1.300 1.150 ma, 1.285 1.553
A, 3.700 3.700 mp, 1.254 1.515
L 2.000 2.000 my, 1.254 1.515
tan /3 20 20 mg, 1.254 1.515
mg 1.422 1.264 me, 1.254 1.515
Mg, 1.470 1.310 mg, 1.246 1.506
Mg, 1.460 1.301 mr, 1.244 1.499
my. 1.409 1.225 mr, 1.208 1.460
mg, k2 1.564 mz, 1.214 1.466
my. 1.451 1.409 my, 1.214 1.466
my 1.597 1.457 mpy, 1.196 1.447
mg, 1.413 1.410 mgy, 1.247 1.507
my 1.406 1.405 Moy, 1.247 1.507
mz, 1.482 1.229 M, 1.247 1.507
mz, 1.532 1.285 Me, 1.247 1.507
M, 1.410 1.407 My, 1.247 1.507
M 1.423 1.210 my, 1.258 1.516
Mt 1.388 1.210 my, 1.203 1.454
Mo 1.387 1.187 i, 1.189 1.436
my, (GeV) 126.0 125.0 my, (GeV) 125.0 125.0
QOh? 0.109 0.110 QOh? 0.082 0.119
oesdphye. R0 Sc1G M1 D1Gat 0l S ol (phjao | 1 03:¢ l0mt 1123 D3 ikt
Am; (GeV) 83.0 123.0 Am; (GeV) 96.0 117.0
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Comparison between MSSM and MUED
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