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B Extension of the SM
— Solves “fine-tuning” (if Mgygy<1TeV) ol iy
— Unifies gauge couplings
— Includes quantum gravity
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® If R-parity is conserved m,: sfermion mass
— Lightest SUSY Particle (LSP)isa m,,: gaugino mass
dark matter candidate Sgn(w) : higgs(ino) mass term
B SUSY is broken (Mg sy>Mgy) tanp : ratio Higgs fields vev

A, tr!linear coupling (Higgs-
sfermion -sfermionyg)
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E Simplest extension (MSSM) has 124



Chargino and neutralino

= Charg_lno and neu”_a“no Constrain CMSSM using
associated production and decay M, Sin20,, BR(b — sv),
into leptons is the SUSY golden (9-2),and WMAP
channel Best fit for tanp=10
Simulated SUSY event  prefers m,,,~300 GeV

| || "] Prospects to observe

SUSY at the Tevatron
R
Energy Imbalance < smf I',l |‘| | I | E
ol
B Very clean final state with 3 . R
charged leptons and MET i T

mHE[GeV]

Ellis, Heinemeyer, Olive and Weiglein
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Cross sections

) .
oxBR(3/) depends on SUSY scenario:
« Small slepton masses: additional

Tevatron Cross section ~
0.1-1 pb above LEP limit

decays into leptons

. 3/max scenario for M; 2 M

« Large slepton masses: enhanced

gaugino —»gauge boson (large mg -
scenario, ~3% of WZ — 3/)

If scalar mass unification is relaxed
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o is large if squark masses are large

(heavy-squarks scenario)
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B Final state depends also ontan
« Large tan  =stau becomes the lightest slepton= enhanced
decays into t

Ecus= 2 TeV, M,,,=200 GeV, Ecus= 2 TeV, M,,=200 GeV,
my=100 GeV, p>0 m,=200 GeV, p>0
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The Tevatron at Fermilab
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Analysis Status

DO 6 analysis

ee, UMY, or ey (P =10 GeV) + /¢
/= isolated track P>5 GeV

CDF 6 analysis

etorut+/orz

1= identified with NN
/= isolated track P>5 GeV

High p; pu + lepton
(P> 20, 8,5 GeV)

UM same sign (P =10 GeV)

| will show selected results:

*Leptons + taus from DO

*High pT ee and up + lepton from
CDF

High E; ee + lepton
(P> 20, 8,5 GeV)

Low E; ee+ track
(P;>10,5,4 GeV)

(sensitive to T 1p decays)

Low p; pu+ Ieptons

In

High p; ey + lepton

° progress

Low p; ep + track
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CDF ee/ and puf analyses

ESM background Z/y, W+ v, diboson, Z/ v+, — =z, tt
overwhelms New Physics

Search for y5yi —» ee+l+X CDF Run Il Preliminary Search for y0y; > ee+l+X CDF Run Il Preliminary
: . M,=100, M, ,=180, tan=5, >0 ; — ‘mSuara point M,=100, M, ,=180, tan3=5

- E >0 |
= 4 7 - M 113 GeVic’ M 66 GeVic® - M(x;) = 113 GeVic’ M(;) = 66 GeVieo®
j Ldt=346.0pb" - (1)~ 118 Goule M) = 6 Gevie e g : 8
point E +
e N Dreiiyar = 1 ww WZi Zly ZIy L dt = 346.0 b'lf
2| f I w 1> eyv P F m_— [F)ake Leptons (data) -0 pi,
§ ++
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e VETOJ/¥,Y and Z:

— 15 <M(44) <76 GeV, M(4¢) > 106 GeV
B Angular cut |Ap(ee)|<160°
E Require MET > 15 GeV
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CDF ee/ and puf analyses

mercnferznomrdie X mReduce tt: N

Search for iy —>up + efp + X
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: o e oo _ jor<2s Erjer > 2068V £ 2 o e retminary
g1 ; ERequire 3rd lepton c m ol _
g |:| Total Background . E- [l DiBoson
s 10} [Laswm' ® 12 control regions are used T |
= -3 10-1 — SUSY mSUGRA point
. check SM background and [/ at= 546 oo
fake predictions 10°
" i EExample of agreement before .
o 123456789 requiring the third lepton e ot har | o)
|

Observed e Systematic errors:

—BCKG:
& Jet energy scale 22%
@ Fake rate 5%

Control Region
u+/ analysis

—Signal
SR & Muon P+ resolution 7%
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o PET e
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Search for 13, — ee+l+X

CDF Run Il Prelimind

P T SUSY Obs
: A [Lat=asspp? o e Analysis | Background | m,=100 Gev , M,,=180GeV, data.
E ! =] eet/ = SVLN’\E'Z””Z”'Z/"” tanp>5, p>0
- ake Leptons
= ¢ Data +£
HH 0.09+0.03 0.37+0.05 0
ee+/ 0.17+0.05 0.49+0.05 0
Low PT
W B e G 0.36%0.27 0.46%0.07 2
iy ee+track
o 10 —oreh it et X
€ N CDF Runll Preliminary, 224 pb"
% (iDEI:a::un Il Preliminary " E— B CDF plans tO
= i 'A [ Drell Yan g_ . 2 Drell-Yan
g —t s < TEL M Dk osons —Increase
2 iBoson 5 —m
: g : e acceptance
10 —_ m oin -
merme——_— Low PT (forward region)
det=346 pb’ e
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m, ;=180 GeV; m=100 GeV; tanf = 5; A,=0; >0
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—Finish other
analyses and
combine the
results
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D@ Runll Preliminary
« DATA

DO ethad+|epton

® 1 ID: narrow calorimeter cluster matched
up to 3 tracks (NN) tested on Z/y*—>tt
® Pr(e)>8 GeV, P; (1) >8 GeV SRR I
E Z Veto: 10<M(e,1)<60 GeV, Ad(e, 1)<2.9 D@ Runll Preliminary
® Significant MET ¢ -
— MET>25 GeV, scaled MET>8VGeV Z
— Min(MT(e,MET), MT(t,MET) >10 GeV 10°

® {t veto: H,<60 GeV where H;= X Py "

|OnEaCam-
W < = N N

D@ Runll Preliminary

1
@ < DATA 10
‘= 7 —ee
i)
c 1 I GCD . . 2 25 3
w el A ¢ (em,tau)

W —ev

Eg;mjm E Third /45 : tau or isolated track (P>5GeV)
— oY D — DiBoson veto: A¢(MET, £,) >0.3
P, ..x MET>350 GeV

— ' trac

ESystematic errors
_ _ Ll — Bckg 17.3% (jet calibration 15.4%)

A ¢ (track,MET) — Signal 7.4% (track eff. 2.8% trigger 1.8% )
—
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G0~

EHE D@ Run Il Preliminary  L=326 pb’

Summary DO analysis

Evenis /| 6 GeV

analysis
ee’

background
0.21+0.11+0.05
0.31+0.13%£0.03

el

10°
Y, 1.75+0.37+0.44 DB, 320 pb"  GEr

W WE ZE

Events | 2 GeV
o

-

it
CIJSUsSY signal

2o

eel

et 0.58+0.11+0.09
0.36+0.12+0.06
3.85+0.57+0.49

Ul

0
0
2
LSpp |1 |0.64+0.36+0.13
0
1
4

SUM

20 30 40
pY** (GeV)

7 SUSY SUSY |M(7%) |[M(#)) |M(¢,) |oxBR |Expected
pOlg_tSd point | GeV GeV GeV events
swaes 14 08 102 0.5+0.3+0.4

5

114 114 6.0+0.1+0.3
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Combined DO limit

. . . ) 0 A B B B RS ELELELELS LR UL IR
ECombine analysis, usinga  _F - searchforziz§ 34X D, 320pb' ]
LEP CLS method- __ﬁ__ . )\ M{XS)zmu.g)zzmﬂ); msiepton) > M) Preliminary -
. E 0-5 0," tanf =3, p=0, no slepton mixing N _f
— Assign signal to maximize 2 y o, o o 3
the combined sensitivity R ™ 0, Expected Limit -
: 3 g, =
rm-SUGRA scenario G 038 :
~ ~ ~ 0.2 - =
m(f)zm(;é’)zZm(;(f) e I
0.1 i
eFor degenerate slepton : g,
masses limit is function 0500 q05 9§10 715 920 125 130 135 140

Chargino Mass (GeV)

of the chargino and Hep-ex/050432: limits for ee, p p or
slepton masses el + £ and same sign p

Slightly better than preliminary analysis

In the 3/-max scenario m(z;)>116GeV at 95%CL
kIn the heavy squark limit  m(%;")>128GeV at 95%CL

—
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Conclusi

ons

B Tevatron is starting to probe
above LEP excluded region.

E QOpportunities

for discovery as

more data is collected

Current sensitivity

Expect 20xcurrent
data/experiment
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Ewents J 2GeV

QP = http://www-cdf.fnal.gov/physics/exotic/exotic.html
. http://www-d0.fnal.gov/Run2Physics/WWW/results/np.html E/
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LHC expected to
provide final answer

mg = 200 GeV, my = 160 GeV,
tgh =2, Ag=0, p=0

250 | E™i&E 2 100 GaV

fl phe= 15 Gev
200 F Liny = 10% pb

160 -
J BUSY + 8M
v

1uu-J

1
0 5 100 150 200 250

M (E+E7), GaV
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Candidate event

Track, 4 G Mass 41.6
\l 0S1 GeV

' Mass 27.0

0S2 GeV
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