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OutlineOutline
•• RPV RPV mSUGRAmSUGRA stop search in stop search in tautau channels channels ((CDFCDF))
•• RPV RPV mSUGRAmSUGRA search in muon channels (search in muon channels (DD∅∅))
•• Search for Resonant Search for Resonant SleptonSlepton in RPV in RPV mSUGRAmSUGRA ((DD∅∅))
•• mSUGRAmSUGRA in single electron channel (in single electron channel (DD∅∅))
•• Stop decay in 3Stop decay in 3--4 bodies 4 bodies ((DD∅∅););
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RPV RPV mSUGRAmSUGRA Search in Decays of Stop PairSearch in Decays of Stop Pair

ττhh selectionselection (106 pb(106 pb--11):):
–– ττhh: cluster P: cluster PTT>15 GeV/c, >15 GeV/c, ||ηη|<1.0|<1.0

ττh h ID:ID: number of tracks and number of tracks and ππoo

in a narrow cone, isolation in a narrow cone, isolation 
energy, etc.

•• Stop pair are produced thru RPCStop pair are produced thru RPC
•• Assuming RPV only in the 3rdAssuming RPV only in the 3rd

generation(                ):kji
ijk DQL''

333 in  λλgeneration(                ): energy, etc.

XbτbτXtt hl ++++→+~~

Z, Z, γγ** ((ττττ) + jets) + jets
W (eW (eνν,,µυµυ) + jets) + jets
W (W (τυτυ) + jets) + jets
DibosonDiboson
MultijetMultijet

2 2 taustaus + 2b’s+ 2b’s
BackgroundsBackgroundsSignalSignal
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Additional Selections:Additional Selections:

≥≥ 2 2 jets: Ejets: ET T > 15 GeV> 15 GeV

2
~ GeV/c 93>tmALEPH Limit:ALEPH Limit:

MMTT(lepton,E(lepton,ETT)< 35 GeV/c)< 35 GeV/c22 HHTT(lepton,(lepton,ττhh,E,ETT)> 70 )> 70 GeVGeV

001.13 1.13 ±± 0.130.13µ

01.92 1.92 ±± 0.18e

EventsBackgroundchannel Backgroundchannel Events

e 0.18 0
µ
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Search for Resonant Search for Resonant SleptonSlepton in RPV in RPV mSUGRAmSUGRA
((λλ’’211211))

•• Dominant couplingDominant coupling λλ’’211211
•• Resonant     or     production;Resonant     or     production;

DrellDrell--YanYan, , tttt, Z+2jets, , Z+2jets, 
WW+jetsWW+jets

≥≥ 22µµ + ≥ 2 jets+ ≥ 2 jets
BackgroundsBackgroundsSignatureSignature
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∫∫LdtLdt = 94 pb= 94 pb--11

DD
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DD Search for Resonant Search for Resonant SleptonSlepton in RPV in RPV mSUGRAmSUGRA
hephep--ex0111053ex0111053

GeV 240~ >qm GeV 224~ >gm•• SUSY particles pair producedSUSY particles pair produced
•• one dominant couplingone dominant coupling λλ’’2jk2jk

(j=1,2; k=1,2,3)(j=1,2; k=1,2,3)
•• only the LSP have RPV decay (only the LSP have RPV decay (µµ j’ j’’)j’ j’’)
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DrellDrell--YanYan, , tttt, W, W→→ µµ,µµ,
ZZ→→ ττττ →→ µµµµ

≥≥ 22µµ + ≥ 4 jets+ ≥ 4 jets
BackgroundsBackgroundsSignatureSignature
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∫∫LdtLdt = 77.5 pb= 77.5 pb--11

Z+jetsZ+jets 0.14±0.030.14±0.03
0.04±0.010.04±0.01tt

Total Total bgbg 0.18±0.040.18±0.04
ObsObs.. 00
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DileptonDilepton channel channel ilil Run 2aRun 2a

Run Run IIaIIaRun Run IIaIIa –– Scenario IIScenario II

Run I Run I (99 pb(99 pb--11))
Run I Run I (99 pb(99 pb--11))

electron channelelectron channel

DD
muonmuon channelchannel

AA00= 0, = 0, µµ< 0, tan < 0, tan ββ= 2= 2

Scenario IScenario I →→ Luminosity Extrapolation from Run 1 resultsLuminosity Extrapolation from Run 1 results
Scenario IIScenario II →→ (I) taking into account Detector upgrades(I) taking into account Detector upgrades
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Search for RPC Search for RPC mSUGRAmSUGRA in single e Channelin single e Channel

•• Sensitive to moderate mSensitive to moderate m00 region; region; 
complements dilepton, jets+Ecomplements dilepton, jets+ETT
searches.searches.
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80 80 ±± 1010Total backgroundTotal background
43.0 43.0 ±± 7.67.6W + W + ≥≥ 4 jets4 jets

19.1 19.1 ±± 4.74.7MultijetMultijet

7272ObservedObserved

1.4 1.4 ±± 0.30.3WW + WW + ≥≥ 2 jets 2 jets 
16.8 16.8 ±± 5.25.2tttt

∫∫LdtLdt = 92.7 pb= 92.7 pb--11

Used Neural Network to Used Neural Network to 
further optimize signal significancefurther optimize signal significance
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DD Stop decay in 3Stop decay in 3--4 body4 body
∫∫LdtLdt = 108 pb= 108 pb--11

QCD QCD multijetmultijet and and missIDmissID, , 
WWWW→→ µνµν eeν,ν, ZZ→→ ττττ →→ eeµµ, , tttt, DY, DY

e + e + µµ + + 
MET+jetsMET+jets

BackgroundsBackgroundsSignatureSignature
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Conclusions

•• Searches for New Physics in Run I data are still actively Searches for New Physics in Run I data are still actively 
being pursued.being pursued.

•• Better limits have been achieved recently:Better limits have been achieved recently:

•• RPV RPV mSUGRAmSUGRA stop search in stop search in tautau channels channels ((CDFCDF))
•• RPV RPV mSUGRAmSUGRA search in search in muonmuon channels (channels (DD∅∅))
•• Search for Resonant Search for Resonant SleptonSlepton in RPV in RPV mSUGRAmSUGRA ((DD∅∅))
•• mSUGRAmSUGRA in single electron channel (in single electron channel (DD∅∅))
•• Stop decay in 3Stop decay in 3--4 bodies 4 bodies ((DD∅∅););
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