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With 70 nb-!, LHC extended Tevatron
sensitivity on gluinos — jets + MET
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201 I: Conquering Strong Production

5/fb of luminosity = probe 0~O(100 fb)
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Squark-gluino-neutralino model, m(i?) =0GeV
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2012: more luminosity will improve limits, but not drastically

at some point searches become dominated by systematics

going to |3 TeV will open new territory
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2012: LHC will begin to probe EWV production

few |0/fb of luminosity = probe 0~O(10 fb)
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2012: LHC will begin to probe EWV production

few 10/fb of luminosity = probe 0~O(10 fb)
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OUTLINE

— Multilepton bounds on strong production

— R-parity preserving
— RPV

— Multilepton bounds on elecroweak production

— R-parity preserving
— RPV

— Interlude: Simplified Models
— Wish list of Simplified Model plots

— Concluding remarks
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ATLAS trilepton search with 35/pb



Multileptons and Strong Production
ATLAS trilepton search with 35/pb _ | 1.y
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Multileptons and Strong Production
ATLAS trilepton search with 35/pb _ | 1.y

= 1.5x min(imgo,msq)

_ + tanf} =4
P M SS M q q Z e A= Ap= Alzu/tanﬁ
M3rd-st = 2 TeV
M1st-sq = M2nd-sq
-------------- M 1st-s1 = M2nd-sl

“light neutralino” “compressed”
M [— T mino( g 9q) M ﬁg mlil( gaq)
M-50GeV -

+ X o
M-100GeV 2 M-100GeV e -
M-150GeV

)+
M2 | £+
0
X
100GeV |-




Multileptons and Strong Production
ATLAS trilepton search with 35/pb
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Multileptons and Strong Production
ATLAS trilepton search with 35/pb
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Multileptons and Strong Production
ATLAS trilepton search with 35/pb

- CDF MSUGRA/CMSSM, Run I
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ATLAS trilepton search with 35/pb
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Multileptons and Strong Production

CMS multilepton search with 35/pb
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Multileptons and Strong Production
CMS multilepton search with 35/pb

CMS L. =35pb’, Ns=7TeV
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Multileptons and Strong Production
CMS multilepton search with 35/pb
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Multileptons and Strong Production
CMS multilepton search with 35/pb

5‘2000 :l lsllllll!'Illll i
ég ¥ - ATLAS 7TeV
— l_.1750 . ! | 0'@10" combined exciusion _-
, ICMS : \s — 4 TeV % i i | w—Observed 95% C.L. limit .
_ 1400~ ! vyl Linllits: S _E_ oo E : ~== Median expected imit E
o i = CMS observed 1 & I R . -
> 1200 I B % W CMS expectedt 16 | & | . I ep 23 .
) ) w558 CMS expected + 26 ? 4250 ; [ FNAL MSUGRA/CMSSM, Run L]
g B i . [ po MSUGRA/ICMSSM, Run II ]
&> 1000 1000 [ COP MSUGRAIGHSSM,Run 1 ]
i M2z _ -
n - 750 =]
800 — =
O e | ‘ 4 500 -
600 - T N ——— Tt mceeeeeeed BRI T
= = 250
Ll ! ! | ! ! 1 | 1 1 1 | 1 1 1 | 1 1 ! |
600 800 1000 1200 1400 0

0 250 500 750 1000 1250 1500 1750 2000

ma (GeV/ C2) Squark-gluino-neutralino model (massless i‘:) quino mass [GeV]




m, (GeV/c?)

1400

—
N
o
o

1000

800

600

Multileptons and Strong Production

CMS multilepton search with 35/pb
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Multileptons and Strong Production
CMS multilepton search with 2/fb
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Multileptons and Strong Production
CMS multilepton search with 2/fb
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Multileptons and Strong Production
CMS multilepton search with 2/fb
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Multileptons and Strong Production
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Multileptons and Strong Production

CMS multilepton search with 2/fb
hadronic RPV
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Multileptons and Strong Production
CMS multilepton search with 2/fb

hadronic RPV: A} U;D;Dy
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Multileptons and Strong Production

*update with 5/fb™*

hadronic RPV: A} U;D;Dy
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Multileptons and Strong Production

*update with 5/fb™*

hadronic RPV: A} U;D;Dy
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Multileptons and Strong Production
CMS multilepton search with 35/pb
slepton co-NLSP in GMSB
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Multileptons and Strong Production

CMS multilepton search with 35/pb
slepton co-NLSP in GMSB
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Multileptons and Strong+EW Production
*updated with 2/fb™*
slepton co-NLSP in GMSB
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Multileptons and Strong+EWV Production
*updated with 5/fb**
slepton co-NLSP in GMSB
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Multileptons and Strong+EWV Production
*updated with 5/fb**
slepton co-NLSP in GMSB
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Multileptons and Strong Production

*update with 5/fb**

Selection N(1,)=0 N(1,)=1 N(13,)=2
obs expected obs expected obs  expected
4 Lepton results

4¢ Emiss 50, Hy >200, no Z 0  0.018 £ 0.005 0 0.09 £ 0.06 0 0.7 £0.7

0 0.22 £ 0.05 027+04l_| O 0.8+1.2

1 0.20 + 0.07 é 0.59 + 0.17 > 1 1.5+£0.6

= ; p 1 0.79 £ 0.21 23+97 | 0 1.1+£0.7
4¢ ET¥*° <50, Ht >200,no Z 0  0.006 = 0.001 0 0.14 + 0.08 0 025+0.07
4¢ EF"*° <50, Ht >200, Z 1 0.83 £ 0.33 0 0.55 + 0.21 0 114+042
4¢ ET¥*° <50, Ht <200, no Z 1 26+ 1.1 5 39+12 17 10.6 £ 3.2

4¢ ET¥*° <50, Ht <200, Z 33 37 £ 15 20 17.0 £5.2 62 43 + 16
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Multileptons and EWV Production
DO multilepton search with 2.3/fb
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Multileptons and EWV Production
DO multilepton search with 2.3/fb
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Multileptons and EWV Production
DO multilepton search with 2.3/fb
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Multileptons and EWV Production
DO multilepton search with 2.3/fb
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Multileptons and E/"W¢Production

CMS multilepton search with 2/fb
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Multileptons and kyV¢Production
6{0
CMS multilepton search with 2/fb
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Strong or weak production?
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Multileptons and EWV Production
ATLAS multilepton search with 2/fb
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Multileptons and EWV Production
ATLAS multilepton search with 2/fb
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First Hand update from CMS! (5/fb)
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Challenging Cases

EW production +
multileptons from W%, Z% hO in final state
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Simplified Model wish list

EW production +
multileptons from W,* Z% hY in final state

overall compression
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Simplified Model wish list

EW production +
multileptons from W,* Z% hY in final state

what happens when
h? goes off-shell?
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Summary

— Strong production with multi-leptons in final state
significantly constrained

— |imits competitive with searches in
hadronic final states with large MET

— EW production with BR=100% to multi-leptons
already being constrained

— best limits (high lepton mult., large splitting)
in the range 600 GeV

— EWV production with reduced BR to multi-leptons:
2012 data may have something interesting to say!



