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Introduction

Standard Model V e ‘
i = (_1)\2J+3B+L. — '
@ R parity = (-1) ,R=+=1 for{SUIO erSymmetry \.
@ No compelling reason for R-parity conservation v

®
in SUSY. i -

@ Minimal RPV SUSY model = MSSM +
these Yukawa C(yplings In thel_agrangiarl .
L rpv E_[))‘ijkLiLjEk + N LiQDy + A"y DiDU,] Ex
where'F are for (anti-)fermion doublet(singlet).

\

= Supersymmetric
k "shadow" particl

}H [

Expect lightest super particles (LSP) to decay dominantly to one
of the 45 independent coupling terms but who knows which one?!

14

iy

7

@ \" : lepton number violation (LNV)
& A"y, : baryon number violation (BNV)

@ Proton lifetime forbids the coexistence of LNV and BNV but not
either one.
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Apparatus

U TeVatron is energy frontier till LHC’s turn-ON

O Both detectors are well-understood by now
=mature particle ID, coverage, tracking-and trigger systems

0 800/pb physics quality data on tape each site

4 Run Il goal is to cumulate 4.4~8.5 fb* by 2009

1.96 TeV
TeVatron

Main Injector
and Recycler

milhy




RPV Searches at TeVatron

& RPV sneutrino decay searches:
@ U - ee/up from CDF
@ U - el recent results from CDF

& RPV smuon search from DJ

@ RPV decay of neutralino into multiple lepton final state
@ via A, —from DG
@ via Ay, — from DG
W via A5 — from DG
@ via A,,, and A,,, — results soon from CDF

@ Search for the pair production of t RV>1 b

— to be presented in next talk by T. Munar
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@ RPV V cross-section and coupling limits as part e
of the spin-0 new physics search results = 1

@ selected ee or pp with M, > 150 GeV Q

O Electrons Et > 25 GeV, |n.,| < 2.8 =

— higher accpetance; more QCD background ol
QO Muon (track) pt > 20 GeV, |n | < 1.5 ﬁl"'l

took Z as a control region 'g

©

used 200/pb CDF Run Il data

= G-BR(v— 11) NLO
RPV v_ (X *x BR=0.01)
95% CL limits
B- 0 BRX—up)
== 0BR(X— ee)
-o- 0BR(X— @8, MM)

spin-0

increased lepton acceptance.‘ CDF Run | ee, i ref p
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improved CDF Run | results owing majorly to the 4
oint
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200 400 _600
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RPV V—>eu Search

Search for high mass resonance decaying
directly to electron and muon with opposite
charge signs.

Lack of competing Standard Model background!

Models that predict such decays include
U Lepton flavor violation (LFV) Z’
0 R-parity violation sneutrinos

Analysis makes

conventional Select events with >1 electron and >1 muon,
assumptions: » each with p,> 20 GeV
%+ All the RPV couplings » each within [n| < 1.1

zero except those in » with opposite charge signs

question, A'y,, and A4, > IAZ. | <5cm
- Brgncrling ratio No| mgtef:lut No jet cut %“\\%
BR(dd->V.>ep) = 100% ' ' A

o
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10% ¢ CDF Run 2 Prellmlnary, 344 pb

RPV v%eu Search

& Data

[
t‘:’. 10 + + ++ Mass = 200 GeVic®
E 1 T + ?..,32;0_25
E 1 g ot
2 g
&
107
1 -2 n N h
small _ %" Ts0 100 150 200 250
systematic M, (GeVic)
errors. o
CDF Run Il Preliminary, 344 pb1
Process | CR: 50<M;<100 | 100<M,<800 (GeV)
Z21T 38.77+6.68 0.57+076
diboson 6.63+2.61 3.48+1.88
ttbar 3.57+1.90 3.16+1.79
QCD 2.90+2.42 0.44+087 .
total BG 51.87+7.80 7.66+2.84
observed 56 5
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highest M u event display

Vlllui"l
Pt: 102 GeV/c

¥

M,,: 158 GeV/c?



ox BR (pb)

RPV V->eu Search
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# events

Slepton Production via A’,;

Search for smuon resonance which leads _
to a final state of two muons plus two jets. };)rompt X0 decay = soft lepton or jet
u

¥ smuon and neutralino
mass reconstructable
— useful in background
suppression.

\ Reconstructed Neutralino Mass

50

@  Data: 255 entries.
RPV-Signal
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- | pt,, >10 GeV

‘ m pt.,>25 GeV

Limit for a fixed neutralino mass = 75GeV ‘
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RPV Search in =3 Lepton Final State

@ Within existing limits set by experiments, the A couplings are typically too small
in comparison to gauge couplings to make RPV to compete with the RPC decays.
& most processes are still R-parity conserving and sparticles
(SP) can only be pair produced in pp collisions at TeVatron;
@ only LSP can decay to SM particles;
& (heavy) SP decay to LSP prior to any RPV decay to SM particles.

@ Considering events in such a RPV framework:
~pp = SP-pair+X = LSP-pair+XYZ RPV=> [lllvwXYZ => at least 4 leptons in the end!

Searches generally assume

BR(LSP%HV)=1 00% and LSP—>Ilv via RPV examples
all A;;=0 but the one in question. -
DD searched channels: . // .

A — CEEEVV, EBBWV, |IeevV * NV

Ay = HHHHVWV, EHUUVY, EEUUVV

A {33 — €ETTW vy
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RPV Search in =3 Lepton Final State

Analysis Algorithm:

i Select
@ Medium pt ee or pupu with mass outside B & Z regions
@ Additional low pt lepton, including tauon’
@ Significant missing Et
@ 4t lepton NOT required for acceptance

DD Run Il Preliminary o isoy+reco T (opposite sign)

Sk MezZ

D is0 1 + reco T (likesign)
D MCZ

3

10

[)]
C
Effective T-1D with neural network

number
'~

% Scan over M,, with fixed A,, tan3 and M,:
final state | Ly (pb™") | A constraint | Ay | tanP | My(GeV) | N goeet : N gpserves oL

ee{fe,u} | 238 | A,=0010 |0 | 5 | 250 | 0.45+0.43:0

uu{e,u} 160 A»=0.001 | O ) 250 0.63+£1.93: 2 oé 0 5 0 5 N H A & .::::30

taup;
eeT 199 | A,=0003 | O | 10 | 80.0 | 1.04+1.42:0

¥ Extract cross-section and gaugino mass limits:
final state | Mgo;Mg. for p < 0 | Mg Mg. for u >0 | All Improved Run | Results!
ee{e,u} |M> 95;181 GeV | M > 97;183 GeV | £
e.ul &y Reference to CDF:
uuf{e,u} | M>84;160 GeV | M > 90;165 GeV | Q Run| My > 65 GeV via Ay, <0, tanp=2

€€Thag M > 66;118 GeV | Q Run Il results coming soon!
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RPV 4-Lepton Search

Analysis Direction:

CDF Il Preliminary [ Heavy Flavor

Events

» SUSY model independent " DY/ DV
QO LEP2 used MSSM o

O TeVatron uses mSugra 0 — Signal Point
» Sensitive to entire SUSY o
parameter space 1
Planning to probe p>0 10" S
and p<0 and high tanf ST Reconstructed Leptons
space starting from| A, | tanB | My(GeV) | 5 Addition of 4th lepton reduces
- 0| 5 | 230 signal by 76%
Event Selection: background by 98%

@ 15t lepton with Et > 20 GeV

@ 2nd |epton with Et > 8 GeV
@ 15 < Mee/w< 76 || Mee/pu> 106 GeV 1st and 2" leptons O {electron, muon}

@ 39 lepton with Et > 5 GeV — analysis is sensitive to A;5; and A5,
@ 4% lepton with Et > 5 GeV

analysis in progress; results soon!
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Conclusion

®1 No R-parity violation
SUSY evidence has
been found in 350 pb-"!

" pp collision data at
TeVatron so far.

®1 The hunting for R-
parity violation SUSY
Is still, as it needs to
be, going on...

!
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