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INTRODUCTION: SUSY

% Standard Model (SM) 1s

good but seems incomplete.

—-—

¢ Requires fine tuning,
doesn’t account tor the

dark energy/matter

Standard particles

% Supersymmetry (SUSY)

¢ Symmetry relating
wgtlaiein fermions and bosons
o % Lessens the hierarchy
problem

P
P
g

s Provides an excellent dark

matter candidate
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TEVATRON AT FNAL
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Integrated Luminosity of ~9 tb"!

¢ Expect ~12 tb"! by 2011

Special thanks to the

Accel. Division



o TEVATRON AT FNAL

Central Tracker

Calorimetry (EM & Had)

Muon System
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e A551gn by quality (tight(t)/loose(l)/track (T)) ¢ Assign by lepton type (e/p), plus track (T)
¢ Optimized for purity (ie ttt,ttl...) % Also pt+T and ptt(had. decay)
st 5 exclusive channels % b5 exclusive channels
| Identified leptons e/p (no T) % Optlmlzed cuts for “low-pt” and “high-pt” )
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Channel SM Expectation | Data Channel SM Expectation Data
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. TRILEPTON SUMMARY
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mSUGRA
¢ Benchmark Scenario: tan(f3)=3, A¢=0, n>0

¢ Above 1s the excluded region in mi-mo space.

Al

¢ Lamits depend on neutralino-slepton mass difference.
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‘ Constrain mchargino > 164 GeV
CDF(2.6 fb-1) [PRL 101 (2008) 251801]
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b) Constrain mchargino > 155 GeV
DYJ(2.3 tb-1) [PLB 680 (2009) 34]
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. SQUARKS AND GLUINOS w
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DG, L=2.1 fb' [
tanp=3, A =0, u<0 [

% mSUGRA scenario with Rp conserved, and

degenerate squark masses (stop production not 100 S
considered). 00% NARRNTRNN

R . 100 200 300 400 500 600
% Searches performed separately in 2jet, 3jet and 4jet :
2 P ST ) Gluino Mass (GeV)
final states.

- N, =2 MET>180HT>330  CDF Run ll Preliminary

- I Diboson

95% C.L. DO CDF i =
n@-m@ | m@E > 390 GeV| m@d > 390 GeV| | 3 g L
Any m(@) m(@ > 308 GeV| m() >280 GeV|f 2 F s ()

Any m(q) m(g) > 379 GeV| m(g) > 340 GeV : 1_ |

D@(2.1 fb-1) [PLB 660 (2008) 449] o L BAL L A ;;/”450
CDF (2.0 fb-1) [PRL 102 (2009) 121801] missing-E,{GeV]
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SBOTTOM PAIR PRODUCTION

( \ ~~ [ [ |
b > > DO, L=5.2 fb"!
q < Jet S 120 |
~ L -0 73 —Observed
b_,( X1 g 100 - --Expected . syl 7
A Missing = 21
G600, 2 8o ———<_Au -
. Run Il
Energy =
N E -
_ 4 5 . 5 60 | Ran i | N
q < Jet 2 coF 1295Pb7|
b - WO g e | 2
B.R.(b—bX§) =100% : () =LSP 20 ] 7
. . , L z
% MSSM Model: Final state with 2 or 3 jets + 00 50 100 1éo 2(|)0 2&0
MET. Bottom Squark Mass (GeV)
% NN b-tagging on the 2 leading jets. 3 105500, L5216 pua
¢ Background dominated by QCD and mistag © [ ., _E'g: o
~ 4 n = o ‘ ¢
events 2 bl .. il Ztjets
c " *. +je
% Good agreement between observed DATA S 10°F % -;ZpJ ’

| Diboson
- Multijet

and expected SM.

"With 5.2 fb! constrain ( massless LSP) 102_

IMgsbottom > 24 7 GeV 1_
D@ (5.2 tb-1) [arXiv: 1005:2222] :
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‘ SBOTTOM PAIR PRODUCTION

CDF Run II Preliminary
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% 2 jets + MET.

¢ At least 1 jet 1s b-tagged.

#* Two signal regions:
Am=m(g)-m0~(01) scenarios:
% Low Am (=90 GeV)
% High Am (>90 GeV)

Jared Yamaoka, Duke University

Sbottom Mass [GeV/c?]

With 2.65 fb'! constrain (mrLsp < 80 GeV):
Msbottom > 250 GeV

CDF (2.65 fb-1) [arXiv: 1005.3600]
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‘ STOP PAIR PRODUCTION

CDF Run Il Preliminary f'— dt=2.6 fb "'
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Al
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% MSSM scenario with Rp conserved
¢ Final state with 2jets+ MET. At least one heavy

flavor tag.

¢ NN-based flavor separator algorithm to
enhance c-tagging efficiency.

% QCD and mistags from DATA
¢ Sensitivity optimized with NN-based selection.

With 2.6 tb! constrain (mrsp = 80 GeV):
mstop > 180 GGV

DJ(1 fb-1) [PLB 665 (2008) 1]

Jared Yamaoka, Duke University
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events/3 GeV/c
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102

Final state with one electron and

electron p_

DZ Run Il Preliminary, 3.1 fb"

80 100 120 140 160
electron P, [GeV/c]

one muon (opposite charge) and

MET.

No minimum number of jets

required.

QCD background from DATA

Selection optimized for large and

small Am = m7 - my

Jared Yamaoka, Duke University

—&— Dzero data
mmmm M[110,80]

s M[150,50]

MSSM: Rp Conserved
B.R.(t — b l*t) = 100%

STOP PAIR PRODUCTION
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100 120 140 160 180 200

Stop mass (GeV)

%
With 3.1 fb! constrain (mrsp < 80 GeV):
mstop > 200 GeV
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DIPHOTON

% GMSB, Gravitino (G) is LSP

Al

¢ Gaugino pair production, with cascade
decays to NLSP (neutralino) which
then decays to G+vy

v
T CDF Run 1l Preliminary
'Y 25 -l---- E)l(pected Iexclu5|c|>n regloln with y'ly+E anll 2.6 fb" 1| __
Observed exclusion region with yy+E_ and 2.6 fb™ —
o Observed exclusion region with y+ET+Jet and 570 pb™ :
di- photon + MET 20| ALEPH Sxcluston I i 05 <, < 1.5 kevie?
Y, _ ]
> £ 5] —
o . DY 6.3 fb™ e yy sample data __ dE’ :‘ GMSB §3—>yé -
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w B e SM + GMSB (A =120 TeV) = | N1, 1m0 N
N - i ol’é_-' (0] m » W L
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§ ; —— SMyy ; .
W10 = B Wz + 4y EN. = -
g misidentlfied electrons - 5080 106" {16126 436140 156" 186 170
1 = 0. misidentified jets E X, mass (GeV/c")
R . ( | .
oY _ -
LS CDF (2.6 tb') constrain mucutraline > 149 GeV
ok _; CDF (2.6 fb-1) [PRL 104 (2010) 011801]
- _I I 1 1 | 1 1 1 | {1 I | ml 1 ! | I — I_ -1 : .
T T T ! D@ (6.3 tb™!) constrain mueutralino > 175 GeV

Missing ET [GeV]

DJ(1.1 fb-1) [PLB 659 (2008) 856]
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HIDDEN VALLEY DARK PHOTON

4 - ~N
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s SUSY hidden Valley model assumed

with production of dark photons (yYp). g ¢ D& Preliminary 5.8 o™ 3

% Gaugino pair production with cascade E : v ]
decays to LSP S ; : : O

B 10°F . o i =

A . QO - v S

¢ LSP decays to hidden sector S : :

W . . . § : (: ‘ ®  di-electron channel :

s Signal as narrow peak 1n dilepton S . o

Invariant mass. 10 " dimuonchamnel E

s No excess seen I T R i

0.5 1 1.5 2 2.5

D@ (4.1 fb-1) [PRL 103 (2009) 081802] dark photon mass (GeV)
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RP VIOLATION (RPV) TAU SNEUTRINO
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% Wide variety of analysis exploring many models/particles.

Al

s Currently no evidence, but we have excluded portions of phase
space.

s excluded gluino/squark masses up to 390 GeV

A

s excluded light sbottom masses up to 250 GeV

—_— .

s excluded light stop masses up to 200 GeV

A

s excluded chargino/neutralino masses up to 160 GeV
s Analysis with up to 6.3 tb! of data.
3¢ TeVatron to run though 2011 (and beyond?), with expected 12 tb"!

I~

I~

The Tevatron 1s collecting high quality data at an
unprecedented rate. Expect more results soon.

http://www-cdf.fnal.gov/physics/exotic/exotic.html
://www—d0.fnal. Run2Physics/WWW/results/n

Jared Yamaoka, Duke University 18


http://www-cdf.fnal.gov/physics/exotic/exotic.html
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http://www-d0.fnal.gov/Run2Physics/WWW/results/np.htm
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‘ STOP PAIR PRODUCTION

B Tagged Channel

=

MSSM: Rp Conserved

% B 35 GeV/c CDF Run Il Prellmlnary (27fb b) - data (2.7 fb') | B R (t A bx = ) e 1 OO%
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E 2 ~:%~0 _
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45 - xcluded by.LEP
—, | . P | I
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WS

B-tagged and Non-B-
tagged Channels

A
ns

Optimized separately
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PRI T TN T T T
150 160 170 180

m(t) GeV/c?

QVith 2.7 fb! exclude (mrsp < 70 GeV):
mstop < ~17O GeV

CDF (2.7 fb-1) [PRL 104 (2010) 251801]

120 130 140
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