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Outline

B Searches for gaugino pair production
m Trileptons
m GMSBinyy+ MET

Searches for squark/gluino production
3rd generation squarks (sbottom, stop)
RPV sneutrino production

Hidden Valley SUSY

Some indirect SUSY constraints

Summary and outlook

Note: will focus on more recent results
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SUSY in Trileptons

B “Classic” signature of 3 isolated leptons + MET, with very little SM bkgnd

. rﬂ' Chargino mass -
1 113 GeV/c?

Tri-muon events

- Pt
0 10 20 30 40 S0 60 70 80 90 100

p(GeV/c) of three leptons

m  Main experimental challenge is to achieve high efficiency for this low oxBR process,
particularly given the soft p; spectrum of the third leading lepton

. + 3 identified leptons (e,n)
* 2 identified leptons + track (T)

rch
Searc 3.2 fbl « “Tight” and “loose” e,u categories

strategies

« 2 identified leptons + track (T)
' e ut + T and ut+t (r had decay)
2.3 fb! «“low-p.” and “high-p,” searches
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Trilepton Results

DJ (2.3 fb?) CDF (3.2 fb%)
Channel SM expected Data | Channel SM expected Data
Lowp; 54x£06 9 Trilepton 1.5+0.2 1
Highp; 33104 4 Dilepton+trk 9.4+ 1.4 6

B Good agreement between data and SM background expectation
m  Set limits in common MSUGRA framework with tanf=3, A0=0, u>0
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GMSB in yy + MET (D w

B In GMSB, Gravitino is LSP and very light (~ keV) /mewv
B Gaugino pair (and some slepton pair) production, q B v
with cascade decays to NLSP > x< .
B If NLSP is neutralino, it decays via y, — G)/ i) v.
m Very small SM bkgnd (W/Z + yy) inyy + MET final state W x
Y
D@ (1.1 fb-l) 2 [EE | Tt | T T | FrrTd | Tt | IEAN| | TTTT | TTTT
. Expected exclusion region with yy+E_and 2.6 fb™
[PLB 659 (2008) 856] ObZarved exclusion r:;iun wilh?ﬁ:: and 2.6 fb”' :
Observed exclusion region with y+E +Jet and 570 pb! :
CDF (2.6 fb'l) 2 Qti.f,ﬂni’;‘:?:iil';"l:fgaon with 0.5 < M_ < 1.5 keVic® N
[PRL 104 (2010) 011801] i
@ ]
2 1 GMSB 7,3 B
< M,=2A, tan()=15 i
=, N, =1, 1>0 -
< o
| I | | | L 111 | L 111 | Y I | | L 111 | L1 11
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S |
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AR

— GMSB inyy+ MET (cont’d)

B New DY analysis (6.3 fb1 1)

m Instrumental bkgnds without real MET

* SM vy (shape modeled in data by ee), y +jet, multijet (shapes from data)

e Normalized in low MET region

m Instrumental bkgnds with real
MET

o W+ vy, W+jet with e—y
misidentification

* Measured in data using an
e+y control set
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. ey sample data
[ | Wy (NLO production + FSR)
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GMSB inyy + MET (cont’d)

B New DY analysis (6.3 fb1 1)

10

m Use MC to model (small) SM bkgnd (W/Z + yy) w»
o™~

m No excess seen at high MET = limits on GMSB %

M(x.%) > 175 GeV (D@) [6.3 fb-1]
> 149 GeV (CDF) [2.6 fb-1]

=1 UED (PYTHIA 6.421), KRC=20

- LO cross section
observed limit

DT 6.3 fb”

expected limit
[ expected limit+ 16
expected limit+ 2 ¢

D@ Preliminary
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- M -
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108 iz E
C | | misidentified electrons
- . misidentified jets E
-] T D@ Preliminary-
1075 E
1022 0 E
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Missing ET [GeV]
B DY result also interpreted to set first
limits on UED model with gravity-
mediated KK-parity violating decay
v >7G6
m R1>477 GeV
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Squark/gluino production

m Final state is multijets + MET
m Searches performed separately in 2j (4q ),
>3] (qQ9), >4j ( gg) final states

DJ (2.1 fb'l) [PLB 660 (2008) 449]

~600pmmmr T T T
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Gluino Mass (GeV) M, (GeV/c’)
M(squark) > 379 GeV (DD) > 392 GeV (CDF)
M(gluino) > 308 GeV (DQ) > 280 GeV (CDF)

CDF (2.0 fbY) [PRL 102 (2009) 121801]

L=2.0 fb™

q —
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Sbottom production

® Due to mixing in 39 generation, 51 could be light

m Consider parameter space with decay b, — b ;(10
m Signal yields 2 bjets + MET = challenging final state!

CDF (2.65 fb1) [arXiv: 1005.3600]

10°

10

events

CDF Run II Preliminary

q

Missing
Energy

<_.

DY (5 2 T 1) [arXiv: 1005 2222]

M(sbottom) > 247 GeV for massless neutralino
M(sbottom) > 230 GeV for m(neutralino) in [40,80] (CDF)

(D)
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Stop searches . w

B Due to mixing in 3" generation, E could be light
m Stop decay (ie. final state) depends on mass hierarchies

~ ~ c/u
W L —>Cxr
m Final state is 2 charm jets + MET
D& (1 fol) [PLB 665 (2008) 1] X _1
CDF (2.6 fb1) CDF Run Il Preliminary JL dt=2.6 tb

= Observed Limit (95% CL)

m c-tagging algo to reducT bkgnds
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Stop searches (cont’d) . w

(2) 2-body £; — byE — bIWE" — bglly o (3) 3-body decay { —» bl V
m Final state dilepton + bjets + MET (ie. very similar to t tbar)

DJ (0.9 fbl) [PLB 674 (2009) 4] CDF (1 fb)
CDF (2.7 fb'1) [PRL 104 (2010) 251801] DY (3.1 fb)
m Reconstruct m(stop) via kinematic fit m ep+MET
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Sneutrino Search (with R-Parity Violation) . w

B In case of RPV, can produce single sparticles

B Consider resonant tau sneutrino production, with dilepton decay
m Search for peak in dilepton invariant mass distribution

CDF (1.1 fbt) [arXiv: 1004.3043]
m e+mu, e+tau, mu+tau
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Hidden Valley SUSY w
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Examples of Indirect SUSY Constraints . w

1. Anomalous like-sign dimuon charge asymmetry
2 * m DI (6.1 fb?): 3.20 deviation from SM prediction
‘ [arXiv: 1005.2757; accepted by PRD]
m For details, see earlier talks in Heavy Flavour session

2. Bg—>up

m CDF (Prelim, 3.7 fb}) b~ BR=(3.6+0.3) x10° )
4 e« BR<4.3X108 Prog. Theor. Phys. 122 (2009) 145
= D (6.1 fbl) [arXiv: 1006.3469] > 50 3 ———
- BR<5.1X10°® G 40 (@) DB, 811 1%
(Tp)
S 301k
e : i L
8 20 1. o
=
o 10 i
w o b s AL
4.5 5 5.5 6 6.5
m,, [GeV]
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Summary and Outlook

B CDF and DY have searched for SUSY in a variety of final states and signatures
m  Most recent analyses utilize > 3 fb! (even up to 6.3 fb11!)
m So far, no evidence for SUSY observed, and limits set on a variety of SUSY models

B Tevatron has (as of last week) delivered 9 fb-Y/experiment in Run Il, and is going
strong!

m Has achieved instantaneous luminosities as high as 4E32
m |t took only 119 days to deliver the last 1 fb !l

M Tevatron is currently approved to run through fall 2011
m Expect ~12 fb! delivered/experiment through 2011
m Detectors are very well understood

B Analyses are being updated (and new ones thought of!) as data continues to be
accumulated

m Should expect continued significant expansion in Tevatron potential to discover
(and/or limit) SUSY
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Squarks in jets+tau+MET

B In “tau corridor”, chargino/neutralino decays through stau to tau

m Final state is jets + tau + MET

DY (2.1 fbl) [PLB 680 (200

9) 24]

m Search with hadronic tau decay
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Gluino-mediated sbottom production .

B Consider parameter space with m(sbottom) < m(~gluino)
= Gluino-pair production, followed by § — bb, — b (by)

m Final state is 4 bjets + MET D

CDF (2.5 fbl) [PRL 102 (2009) 221801]

o |
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Events | 2GeV

Search for heavy chargino/neutralino

® Consider heavy chargino/neutralino decays to W/Z + LSP 0
a Final state is WZ + MET [ (jj)(Il) + MET ] —

q>_,vx:/<2:§ N,
CDF (2.68 fb-) _ ", ;

+ V4
X
m jj+ee+MET 1 1_/
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Charged massive long-lived particles . w

B Various SUSY variants predict the existence of long-lived charged particles
m Look like highly-ionizing “slow muons” in the detectors
m  Use time-of-flight information to determine mass

CDF (1.0 fbl) [PRL 103 (2009) 021802]

m 1 trk with m>100 GeV, consistent
with bkgnd estimate of 1.9 £ 0.2

m Interpret as limit of m(stop)>249 GeV
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D (1.1 fb'l) [PRL 102 (2009) 161802]

m Interpret as limits on stable stau
production, Or on

m(chargino) > 206 GeV
m(ch. Higgsino) > 171 GeV
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- Background
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Trilepton (e+u+trk+MET) event candidate from CDF
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By = pu

L Bi—oup mSUGRA at tanf= 50
Arnowitt, Dutta, et al., PLB 538 (2002) 121
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Luminosity projection curves for Run |
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