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SUSY at LHC
°

Standard Search Channels

@ jets 4+ ES (no isolated leptons)

@ 1/ 4 jets + EP'S

@ opposite-sign isolated leptons (OS)-+jets + EMs
@ same-sign isolated leptons (SS)+jets + EMS

@ 3+ jets + EMS
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SUSY at LHC
°

Standard Search Channels

@ jets 4+ EIS (no isolated leptons)
;L \ - @ 1/ +jets + EMs -
:gQQQ,-( X @ opposite-sign isolated leptons (OS)+jets + Ef*S
f\ ‘ @ same-sign isolated leptons (SS)+jets + EMS
@ 3(+jets + EP'S

)

)

4( + jets + EP'S
hard, isolated v + jets + EMS
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SUSY at LHC
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Early Run

Possible poor observables at the early run (< 1 fb=1):

Andre Lessa SUSY searches without E.'P‘S



SUSY at LHC
(]

Early Run

Possible poor observables at the early run (< 1 fb=1):
@ EMs

@ dead cells, hot cells, cracks and mismeasurements
@ cosmic rays, beam halo
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Possible poor observables at the early run (< 1 fb=1):
@ EMs

@ dead cells, hot cells, cracks and mismeasurements
@ cosmic rays, beam halo

@ Particle ID

@ low energy electrons
@ b and 7 tagging (?)
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Early Run

Possible poor observables at the early run (< 1 fb=1):
@ EMs

@ dead cells, hot cells, cracks and mismeasurements
@ cosmic rays, beam halo

@ Particle ID

@ low energy electrons
@ b and 7 tagging (?)

But it should not be so hard to...

@ Measure general jet features
(p1, 8, M)

@ |dentify isolated muons
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Early Run

Possible poor observables at the early run (< 1 fb=1):
@ EMs

@ dead cells, hot cells, cracks and mismeasurements
@ cosmic rays, beam halo

@ Particle ID

@ low energy electrons
@ b and 7 tagging (?)
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But it should not be so hard to...
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@ Measure general jet features 0 5 10 15 20 25 30 35 40
(p1, 8, M) pl(GeV/c)
@ |dentify isolated muons (O. Kortner, arXiv:0707.0905)
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SUSY without E"SS

SUSY without EMiss

Can we search for SUSY without EI"* or strong reliance on particle ID?
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SUSY without E"SS

SUSY without EMiss

Can we search for SUSY without EI"* or strong reliance on particle ID?

@ SUSY cascade decays are rich in p's
@ SUSY events usually have > 4 hard jets
@ Large EPiSS affects the event topology

Suggested Channels (ho EIS cuts):
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SUSY without E"SS

SUSY without EMiss

Can we search for SUSY without EI"* or strong reliance on particle ID?

@ SUSY cascade decays are rich in p's
@ SUSY events usually have > 4 hard jets
@ Large EPiSS affects the event topology

Suggested Channels (ho EIS cuts):

@ Multimuon channel

@ > 2 hard jets g
o pEpE, T, 3u g /<
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SUSY without E"SS

SUSY without EMiss

Can we search for SUSY without EI"* or strong reliance on particle ID?

@ SUSY cascade decays are rich in p's
@ SUSY events usually have > 4 hard jets
@ Large EPiSS affects the event topology

Suggested Channels (ho EIS cuts):
@ Multimuon channel
@ > 2 hard jets g
o prpt utuT, 3u g ;/<
@ Zero lepton, dijet channel (randalimucker-smith, 2008) N
<

9 a=p1(j2)/Mm(1j2) g
o Ag¢(jai2) | !
@ pr(j1) +pr(2)
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SUSY without E"SS

SUSY without EMiss

Can we search for SUSY without EI"* or strong reliance on particle ID?

@ SUSY cascade decays are rich in p's
@ SUSY events usually have > 4 hard jets
@ Large EPiSS affects the event topology

Suggested Channels (ho EIS cuts):

@ Multimuon channel

@ > 2 hard jets g
o prpt utuT, 3u g ;/<
@ Zero lepton, dijet channel (randalimucker-smith, 2008) N
® a=pr(jz)/m(slz) o
9 Ad(jaj2) X
9 pr(j1) + pr(i2)

Without E{‘“SS cuts other SM processes may become relevant
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Results
@000

Multimuon Channel

O ti+jets
O
T+ VvV
A f+W
. ti+Z + et
Cuts: . v Urzsjes
° N(j) > 4, 3 v
PT (Jl) > 100 GeV, ; []DA A ;\l:j{aass
pr(j) > 50 GeV 5 os ss 0 Ochjets
E o o=V Quos O bb
9 pr(p) >10GeV i a e O bah
E (&) o™ SM ss bb tt
£ ov v O bb+W
i i L A a groun
Event Simulation: 3 gooy Signal (SPSta )
@ BG: AlpGen (+ MLM . - .
matching), MadGraph + 0" ) ]
Pythia 1x10* (‘) ‘1 ‘2 \3 z‘t \5 1
n(u)

@ Signal: Isajet
Figure: Muon multiplicity cross sections expected from the
SPS1la’ mSUGRA point, along with SM background at LHC with
/s =10 TeV.
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Multimuon Channel
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Figure: SS dimuon A¢ distribution from SPS1a’, along with SM
backgrounds at LHC with /s = 10 TeV.
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Results
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Multimuon Channel
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Figure: Reach of the /s = 10 TeV LHC for nSUGRA models with Ay = 0, tan 3 = 45
and p > 0 via OS and SS dimuon + > 4 jet events in the mg vs. my /, plane, for
various integrated luminosity values.
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Results
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Multimuon Channel

Multimuon
(optimized cuts)
500 —— ‘ ‘
L — 1o’ i
02fo"
4001 —olfo’ ,
005"
3
€ 300 |
N
S
€ i
200+ -
100 1 L 1 L 1 L 1 L 1 L 1 L 1 L 1 L
0 200 400 600 800 1000 1200 1400 1600 1800

m, (GeV)

Figure: Reach of the /s = 10 TeV LHC for nSUGRA models with Ay = 0, tan 3 = 45
and p > 0 in the multimuon channel with + > 2 jets and optimized cuts for n(u),
pr (jet) and N(jet) in the mg vs. my /, plane.
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Results
e0

Dijet Channel

Cuts:
@ N(j) = 2, N(lep) = 0, pr (jz) + pr (i2) > 500 GeV
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Figure: A¢ and « distributions for the mSUGRa point SPS1a’ and the SM background
(QCD dijets, Z(— vv) + 2jets and W (— vl) + 2jets)
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Results
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Dijet Channel

Dijet

(optimized cuts)
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Figure: Reach of the /s = 10 TeV LHC for mMSUGRA models with A; = 0, tan 8 = 45
and p > 0 in the dijet channel with optimized cuts for a(j1j2), A¢ and pt (j1) + pr (j2) in

the mgy vs. mq /, plane.
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Conclusions

Summary

@ If E"Sis not reliable at the first run, early SUSY searches with no EJ's
cuts are possible

@ The multimuon channel allows to probe high mg and low m; /»
(m;, < 800 GeV, mg < 700 GeV, at 0.2 fb~*)

while the dijet channel probes low mg and high my /, (m;l < 500 GeV,
mg < 900 GeV, at 0.2 fb~?)

@ The multimuon channel could be useful for R models searches
@ These channels may help to corroborate a EI" discovery

@ Excesses in the multimuon or dijet channel may give hints on where to
start looking for SUSY...
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Appendix
o

1x10”
1x10™
1x10'°
1x10°
1x10°
1x10
1x10°
1x10°
1x10*
1x10°

Jet and b cuts:
AR > 04
n<4.0

P> 20 GeV

LO pdf: CTEQSL
NLO pdf: CTEQ6L

o (fb)

2
=936
1x10° Q
T Q=s j=udscg

1
1x10

o Q=45 | v=w"z
1x10 NLO

1x10™"
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Appendix
oe

Detector:
@ AnpxAp=0.05x005and-5<n<5

@ Hadronic calorimetry: 80%/vE + 3% for |n| < 2.6 and 100%/+/E + 5% for
In| > 2.6

@ Electromagnetic calorimetry: 3%/vE + 0.5%
Cuts:

@ Jets: R = /AnZ + A¢?2 = 0.4, Ex(jet) > 25 GeV, |n| > 3.0

@ |Isolated leptons: pr () > 5 GeV with visible activity within a cone of AR < 0.2 of
TEEI < 5GeV

@ Muons: pr(l) > 10 GeV, |n| > 2.0
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