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Bvery SM fermion have a boson susy-partner < o

Bvery SM boson have a fermion susy-partner
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° Leplons ’ Force particles

LHC: very good chance to observe supersymmetric particles
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Supersymmetric “shadow” particles

SUSY particles

) Sleptons ) SUSY force
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NGO INEFO RS

A\/Diols Fiwe-TvawLw@ 'for the Higgs WLASS

qrand unification BW + strong Lnteractions

Standard Model

Minimal
supersymmetnc
extension of
Standard Model

10'5
Energy, GeV

If R-Parity Ls conserved:

strong-interacting: candidate to DM

10"
Energy, GeV

the Lightest Supersy mwmeetrie Particle (LSP) has to be stable, neutral and wot
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R-PARITY

R = (-1)3® *+ L +2s = +1 for SM particles
- 1 for SUSY particles
‘renormalizable

| * Constructing a theory: < consenving symmetries of the
| system (qawge, Lorentz...)

e There Ls not a fuwolamewtm reasow to conserve L, B.

1 * A hard violatiow of B and L— p fast decay BUT soft violation of B OR L

| eeeps p lifetimee ok.

Lmssm: Wo ¥, no B —— RPC — lmplies LSP and p stable
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RPC
susy particles generation in susy single particles
paLrs
Stable LsP LSP decay

Interacting Massive Stable l

particle would form part of

atoms. Thelr mass would be new stgnals
different!! new backgrouno

no wneed to be eme neutral
no em charge

, ) can have strong itnt
no strong Lnteractiron

M.V\/dete(‘xta bLe =la Y@ﬁ ETVM’E‘SS not so La V@C e_'_miss
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BILINEAR R-PARITY VIOLATION

L-number viotatiwg terms

/\

+ A USD; Dy bilinear terms |
S £/ |

’ Y ’
B-number violating terms

- 3 paraweters & in bilinear terms € L Hy, fixing: |
-3 ”aLL@wmew’c” paravneters: Al=gvy+uv; - EW sy mme’crg bremelwg and |

Vi @ smeutrino vVev's
Vi : VeV of Hy

- neutrino oscilation data

1 remaining free parameter

emma Torrd
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BILINEAR RPV & NEUTRINO
MIXING

RPV through bilinear terms (€20) in the super-potential and the SUSY-breaking
potential: [c.f. M. Hirsch et al., JHEP 0205:048,2002 and references therein]

LSP = LIGHTEST NEUTRALINO: 7
BR (lf — u*w)
BR (I — TW)

10 Tev, 2 fb?, SUZ USUGRA point
M2 = 112 eV
%L Lifetime: et = 290 um

other MSUGRA points A € (0.1, 100) mm
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SIGNAL

| pT of the truth muon comming from X->muW |

Mu_from_X_Pt_truth
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pT of the muon used to reconstruct X->mu jj

Mu_from_mujj_Pt

Mu_from_X_Pt_truth (MeV)
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Angle between truth W-mu from truth neutralino |
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NEUTRALINO INVARIANT MASS

- W candidate: every pair of jets with inv mass = My, £ 5 Gev.

- %2 candidate: combination of W candidates with all w or T tn the event.

combining all the previous cuts, the best option Ls:
- Mpr > 20 eV - no cut on Wit

M) = 118 Ggev
-0, w<15 - no cut on B;;

Invariant mass the reconstructed neutralino comming from reco W mu Minv_mujj

Entries 9884
Mean 1.525e+05
RMS 5.622e+04

Invariant mass the reconstructed neutralino comming from reco W mu | MinV_mujj

Entries 38793
Mean  1.364e+05
RMS 6.207e+04
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BACKGROUN

- main SM backgrounds: ttbar
sinlge top
W + jets
Z}[ete
WwWW, WZL,, ZZ,
RLD

(easy to remove requiring 1 W or T)

Meff = pT(4highest jets + electons + muons + MET) [ OO L Lo
Entries 6641
Mean 1.65e+06
RMS  6.578e+05

10°

stgnal
ttbar
single top

W (M n) + fets
W (tauw nu) + jets
Z + jets

ww+ Wz,

ATLAS work
Ln progress

10 =

10°

102
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ﬂ Meff = X pr(electrons, muons, 4h£9hest\jets)§

=EMET:
Ml 0,

D00 2000 3000 4000 5000 6000 7000
Meff(4j+leptons+MET) (MeV)
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-NCIES FOR SM BACKGROUN

Meff >1000, MeffTau >1600,
tveto > 30, H(pr) > 20, Owy <I.5

trigg mulO jet|8

70% 47%
ttbar 45% | %
single top 41% 0,08%
W + jets 43% 0,05%

Z + jets 15% 0,04%
WWW/Z, 27 | % 0,1%
S/B 0,02 0,85
S//B 10,5 61,5

- Meff = X pr(electrons, muons, 4highest jets) + MET

- MeffTau= X pr(electrons, muons, taus, 4h£ghestjets) + MET
- tveto’ V W candidate, if [ Mo, (W, highest jet) - M, | < 30 Gev — reject event

A A =Y T,V o B L o A e e L A G ST A B P A A B 2 oY T St Y MO 200%r 557 .
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1 oA
- v
2 .fb single top ; ,
W (mu ni) + jets VM.I/L:LOJ et1g tYLQ@CY‘F

W (tauw nu) + jets

’ Z + jets Meff >1000, MeffTau >1600, tveto > 30,
MULO JetLg trigger 64§ IEIRT U(pT) > 20, Bwy <1.5 cutts

Meff = pT(4highest jets + electons + muons + MET) bl Cal Y Meff = pT(4highest jets + electons + muons + MET) LG b L)
Entries 6641 Entries 4434

Mean 1.65e+06 Mean 1.745e+06

Me'(:f c[/('t RMS 6.578e+05 RMS 5.643e+05
10°
ATLAS work er ATLAS work

LN Prog)ress Ln progress
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Meff = pT(4highest jets + electons + muons + taus + MET) hNoT Ao fau MET Meff = pT(4highest jets + electons + muons + taus + MET) h_Meff_4j_e_mu_tau_MET
Entries 6641 Entries 4434
Mean 2.694e+06 Mean 2.868e+06

10°
RMS 1.088e+06

MeffTau cut 10°
ATLAS work

Ln progress

RMS  9.362e+05

_, ATLAS work
f Ln progress

10*

T

Mg TQ
 4jets+
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EFFICIENCY IN THE MASS WINDOW

- W candidate: every pair of jets with inv mass = My, = 5 Gev.
- % candidate: combination of W candidates with all w or T in the event.

M((Y:) = 118 GeVv

Invariant mass the reconstructed neutralino comming from reco W mu h_Minv_mujj K :
Entries 1096 Efficiency in the peak
Mean 1.54e+05

200 Pb—i RMS _ 5.96e+04 M(Y2) =20 qev

cignal trigg  trigg +cwcsg
A S/ ONOS 1,65

W (mu nu) + fets

W (taw nu) +:Jjets S/\/E 25,3 33,1
Z + jets
ww+ Wz,
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S U HECORESUMMATRSR

* A search for Supersymmetry with bilineal R-Parity Violatiow in the
detector ATLAS of LHC is being done.

* Most of SM background is under control after some cuts using stmple
variables.

* An excess of events i the distribution of Meff and MeffTauw would be
visible.

* Thinking tnw an early analysts, it Ls possible to distinguish this excess of
events with 200 pb* and a peak in the invariant mass of the neutralino
appears.

* For a more detailed analysis and wmore statistics we are trying b-tagging
to remove more ttbar.

* T analysis Ln progress.

L Emama Tovrd
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B F AN N DU T e

Invariant mass the reconstructed neutralino comming from reco W mu h1_Minv_mujj

Entries 16411
Mean 1.718e+05
RMS 6.538e+04
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150 20 250 300 350
* Given a fixed cut on Wt the peak n ~150 Gev decreases
as the angle between the muon and the W is more
restricted. This seems to confirm our hypothesis about the
muon coming from a .

ke

5 i‘f G = i:r(_)p , the ur
can be reconstructed b Y
the W and the "~

* As tn general 0., >01,
whew the restriction on
0. is tighter, there are
less i candidates
reconstructed and the
peak in ~150 Gev
becomes smaller.




SU3, 10 TeV
MSUGRA / RPV parameters

MSUGRA point SU3: RPV parameters:

Vi=-8.8MeV, V2=9.0MeV, V3 =-8.6 MeV| |

tan3 = 6, Ao = -300 GeV, sgn y = +1

Neutrino mixing parameters:
Arﬂatm2 =22 10_3 eV2, Arnsol2 - 28 . 10-5 eV2
tanzeatm = 096, tan2930| = 0.64

0. .~ . Total SUSY cross-sectlon: ~ 4.8 pb
LSP (Zl ) lifetime: cT = 290 um Y P

Lumiwositg ~2 fot

MZO ~ 118.5 GeV 9.5k events (Full stmulation!!)

Emma Torrd aToOPE, 26 May 2009
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SPARTICLES MIXINGS

*There are 4 neutral fermions in *The charged Winos and
the MSSM: partners of neutral Higgsinos mix to form two
U(L) and sU() gauge bosowns, doublets of charginos:
B2, WP (or Y, Z) and the partners
of the two neutral Higgs scalars, el W’
, o= Vo[ o~
H and Hy. They mix to form the e H,
4 mass etgenstates called

neutralinos:
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SPHERICITY

ofp =122

gl parthLes

L the event

R
A +h, + A.=1

S =22 ok
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SPHERICITY

V.
ofp =122 Y

gl parthLes

L the event

R
A +h, + A.=1
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SPHERICITY

ofp =122

gl parthLes

L the event

a0y E0e"2 1 ¥R
A +h, + A.=1

S =23/2 (hy + As) A =hy = Ay = 1/3;

Va

S =1

— L o o S S o T T o o o L e S S S -
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