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—4- THE TEVATRON

p-pbar collider:

36x36 bunches at 396 ns crossing time
> s =1.96 TeV (Run | —»1.8TeV)

Tevatron, CDF and DO were highly
upgraded in Run II.

p source _ SR X
< =__ Main Injector .~

o S—

Great performance: 1.6 fb! delivered
1.3 fb! to tape

Data collecting efficiencies ~ 85%

WEE L s

SUSY Searches at Tevatron; HCP, Duke, May 2006 Xavier Portell, 2



—4- WHY DO WE NEED SUSY?

The SM works very well... but there exist SUSY: [ QIBoson>=Fermion

some unresolved problems: Q|]Fermion> = Boson

 Mass hierarchy problem The introduction of SUSY have very interesting
- implications:

e Unification

v" Solves the hierarchy problem
e Dark Matter

v Unification of forces at GUT scale

e Matter-antimatter asymmetr . .
y y v' Provides a Dark Matter candidate

Vo
But SUSY also imply
new undiscovered . : . : —
particles... ) [u, d, c, s, 1, b]L,R €y [y T | Ve,u,t Spin 5
F"‘“'fe | :ﬁa sz év §, 59 B]L,R :éa ﬁ'? 7‘: :ﬁeaMaT: Spil’l 0
2 @ a
" o9 & g W=, HE ~,7Z, H)H) Spinl/Spin 0
@0 : P o
5 i J X1,2 X123, Spin 3

SUSY Searches at Tevatron; HCP, Duke, May 2006 Xavier Portell, 3
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SUSY BREAKING

Symmetry - Need to be broken - determines phenomenology

600

Running Mass (GeV)
P I
o o
L= L]

o

-200

2 4 6 8 10 12 14 16

LogpQ (GeV) s

B303A15

One of the preferred models: MSUGRA

» New superfields in the “hidden” sector
» Interact gravitationally with MSSM

» Soft SUSY breaking

» Only 5 parameters at SUSY scale

—

m,: common scalar mass at GUT

m,,,: the common gaugino mass at GUT

tanf: Ratio of Higgs vaccum expectation values
A,: Trilinear coupling

Sign(u): Higgs mass term

SUSY Searches at Tevatron; HCP, Duke, May 2006 Xavier Portell,
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—4- R-PARITY

Most general SUSY lagrangian - Leptonic and Baryonic number violation in the superpotential

W, =/1ijkL‘LiEk +/1;jkL‘QJ'5k + AU 'D'D*+¢LLH,

o . ) . pt
e A and A’ violate leptonic number and A” the baryonic number ﬁ /

* jjk denote the families involved ‘\{Ve
}“121 e

New gquantum number: Rp:(-l)S(B-L)+28

SM particles: Rp=1 L\S@%(e)

Superpartners: Rp=-1

When Rp is conserved:

» Superpartners are pair produced

> Lightest SUSY Particle (LSP) < Dark Matter

candidate!

SUSY Searches at Tevatron; HCP, Duke, May 2006 Xavier Portell, 5



¢  WHY AT THE TEVATRON?

T. Plehn, PROSPINO

> ~
: g .
. -
Tevatron: 1.96 Tev < ~ 0,,[pbl: pp — £, 4., 73K}, ¥9. %32, 740
A g . T
O 10= - T
O = N
T o po
-l D g | :
W ft
8 : 5% w5 =14 TeV
6 h — ML}
T. Plehn, PROSPINO io! - Lo
10
3 m [Gey )
3 \ a, . [pb]: pp — B3, ﬁt:q,l',f,. AR i"ﬁ',f{‘,’ﬁ,iﬁ 10 ™00 150 200\ 250 300 /350 400 450 500
= ] 8 =2 TeV
g '\-1 -\..\.I M T Eg:_iu N N
b= A . 4,9 - increase by 3-4 orders of
% 1 Rl L e e ! magnitude w.r.t. Tevatron.
- i ~i ~0
7 | X1 X2~> comparable to Tevatron (and
= _ with more background).
O 1w
ﬂ' “ Good prospects for finding
0 m [GeV] SUSY at the Tevatron!

OO 1500 200 2500 300 350 400 450 300

100 events per fb?
SUSY Searches at Tevatron; HCP, Duke, May 2006 Xavier Portell, 6



—4- OUTLINE

CHARGINOS AND

MET+]ets 3-leptons

O UV 0

GMSB CHARGINO/NEUTRALINO
YY + MET

CHARGINO/

>TOP NEUTRALINO

b-jets and taus 4-leptons

INDIRECT SEARCHES:
Bs2up

SUSY Searches at Tevatron; HCP, Duke, May 2006

Xavier Portell,




OUTLINE

SQUARKS AND GLUINOS

e |

q ;

, MET+jets

SUSY Searches at Tevatron; HCP, Duke, May 2006 Xavier Portell,




—4- SQUARKS AND GLUINOS

DIRECT SQUARK-GLUINO PRODUCTION: A Oulpbl: PP B2, 03, T, 719 742 740
Strong interaction: '\ e
large production o L”
expected "
DECAY:
/—p Missing E; e N8 a
_N_—"\ N v 00 150 200 250 300 350 400 450 500 3 a
9 q
Multiple
q i . . -
q > Jets Missing E; (MET) + jets
¥ d NG 1
< g % :
—> Missing E; w
- Always 3 or more jets Optimized for three cases:
Studied an mSUGRA scenario with - Optimization for three 2-jets (when Mgl>Msq)
first 4 flavors degene_rate different ranges of gluino 3-jets (when Mgl~Msq)
(sbottom/stop not considered) masses.

4-jets (when Mgl<Msq)
Backgrounds are challenging (specially QCD)

SUSY Searches at Tevatron; HCP, Duke, May 2006 Xavier Portell, 9



SQUARKS AND GLUINOS

CDF Run Il Preliminary

he

= E - Data (L=371 pbY Distributions after all cuts for CDF
U] u 3 jets ) -':I'E:D - .
8oL Hr= El — g and DO agree with data in all cases.
E = i=1 B w, 2, Ww + 1+ QCh
= > "
S [ B ... N {nTEUMi%QE Gevic?) 3 10° D@ Run I, 310 pb’
G 10 S g 4 - Data
- T o L B W/zZ+jets, it
B na o R £ 1% — Fitted QCD
1= o .. SUSY
- 1 =
Er [GeV] 07
0 0 50
~ E; (GeV)
4-jet optimization > 18F 52 Fn 1| B1D.0E
M,~240 GeV/cz O 16 . Data
(= = =
0 14 ? B W/Z+jets, it
. @ 120 TISUSY
" () § 10~ ets
Top 3-jet optimization W 8f P+
6__ .....
CDF background contributions Mg~Mg,~330 Gev/c? ab
after all the cuts. 2F
0 100 200 0

SUSY Searches at Tevatron; HCP, Duke, May 2006 Xavier Portell, 10



2¢ SQUARKS AND GLUINOS: LIMITS (R

DO: 310 pb, A,;=0, u<0 and tanp=3

CDF: 37

600

500

g

)

GeV/c
g

Mq(

200

1 pb, A,=0, u<0 and tanp=>5

CDF: Includes the theoretical uncertainties
when calculating the observed limit

DO: Reduce theoretical cross section by 1c
(more conservative)

DO Run i
ap-ax/0604029

COF Run Il

FNAL Run 1

400 500

Mg_ (GeWc )

9\\\\\\\

v no mSUGRA
3ets analysls | . = \

\\\\\\\\\\

m(@) < m(z3)

600

Mg > 387 GeV/c? (when My~M,)
Mg > 241 GeV/c? ; Mg, > 325 GeV/c? _

>~ b —— 77—
2 sE 3 m,=500, A =0, tan(B)=3, <0
St - _ == NLO cross section
c 4 O —e— Observed limit
o - N P
- B \ - --A--- Expected limit
0 3 N
[¢1] i \
m | - .-‘ L Y
Q 0 ‘-ﬁ"-.;-.‘ SN
-1 o "N "'--.;,.;.. ]
1-D@ Run/ll, 310pb ..
\ A
N N N l " N 1 N N 1 ] N a2 ik, 5 l b I

200 220 240 260 280
Gluino Mass (GeV)

=

o
Y]
|

/

Cross-section [pb]

CDF Run Il Preliminary L=371 pb'1

—— NLO PROSPINO o (pb)

------- Renormalization syst. uncert.
PDF © Renormalization uncert.

—— Observed 95% C.L. excl. limit

------- Expected 95% C.L. excl. limit

M. ~M_
g g

-
IIH|

10" *
e T

240 260 280 300 320 340 360 380 400 420 =
M, [GeVi/c?]

HCP, Duke, May 2006 Xavier Portell, 11




2& 3 GENERATION SQUARKS

SUSY: Predicts left- and right-handed scalar partner eigenstates for each SM fermion

As 3rd generation is heavier, stop and sbottom could be the lightest SUSY particles.
2 1 2 2 \2 _ 2
mz, , = 5(m3, +mtR @2\/m ms ) +4@(Ab ptan 3)

Important to have specific analyses for them!

SBOTTOM

Signatures of 2 or 4 b-jets
and MET

bt .t
el

ﬁxo

1

A Light stop is preferred
(consistent with
baryogenesis)

STOP

Depending on the mass:
> Heavy: t —>t;?o

_ ~ - G Balazs, Carena, Wagner
> Medium: t —» bZ_ N bWZ

n h (hep-ph/0403224)
> Light: t >cy’ D / v
Soft jets
(X H e (experimental challenge)

SUSY Se Xavier Portell, 12



—4- SBOTTOM

SELECTION CRITERIA RESULTS
v" At least two jets, one b-tagged. v' Good agreement data/MC
v’ Three different jet/MET thresholds v Exclude sbottom masses up to 200 GeV
(increasing sbottom mass): (depending on neutralino mass)

E,1st> 40-70 GeV E 2> 15-40 GeV

=
o
o

Nﬂ | | 1 1 | | 1 1 : |.'- | 1 | | I | | | 1 I | |
MET > 60-100 GeV § - D@ Run Il Preliminary D@ Run il
25 o r ’ / 310Gb"
2 F D@ Run Il Preliminary 7 O so g
O L . ~ |
e 20F Elst> 40 GeV = 2t
2 [ E,2d> 15 Gev  [Wvm S
T 450 Zvvth = 60—
g 151 MET > 60 GeV  [m o |
L C [ Wwiwzizz c i
1ol e M = |
n : W E
[ - s Wy = 40
5__ - E -Z\'\'j}' : B
B I === Systematics ] = g :
- —— z [ /)
[~ 5 i J*_. TV T R NN TN T T 20 _"" ..............
%0 100 150 200 250 300 Y ;
Er (GeV) S
_ ~n) — 2 -."'||||i|||||||| ]
| SN (M, mzo) = (140, 80) GeV/c % 50 100 150 200

2
Scalar bottom Mass (GeV/c)
SUSY Searches at Tevatron; HCP, Duke, May 2006 Xavier Portell, 13



4= STOP

P
¥ ,":
g
) N ~ -{J
P

(fl—,’i‘iﬁ v DO: 2 different analyses to improve sensitivity: ey, pp

v

v eu analysis: optimized for different Am= (Mstop — Msneutrino) values
v’ Missing E; > 15 GeV

{4 v" Topological cuts

DO Preliminary

The sneutrino usually decays into n'.—"”ﬂ [TTT T T[T rTT]
neutrino and neutralino (MET) -_'E 100
1]

Optimization Background Data g OO+ - ——
en (Amlow) | 23.0+31 | 21 % N & . e
en (Am high) 40.7 + 4.4 42 = 70

o
+
LLLL 29104 1 E gol A0V d R :
‘5 .
@ 50 -
Numbers compatible with SM H‘EJ 40 ]
60 80 100 120 140 160 180 200

Great improvement with respect to
Run I (excluding up to the top mass)

Scalar top Mass [GE\HCE]

SUSY Searches at Tevatron; HCP, Duke, May 2006 Xavier Portell, 14



OUTLINE

CHARGINOS AND NEUTRALINOS

q o

Xa
>-ﬁ i 3-leptons

q X

["'-"'] charg = :I_I:l E: |:3:Efll'l.l'lll,l'|l|:2

SUSY Searches at Tevatron; HCP, Duke, May 2006 Xavier Portell,



D¢ CHARGINOS AND NEUTRALINOS

SUSY particles PRODUCTION
: ~+
Zl 0

|
%
it ! R
Sl
R
' ¥

~0
y4
Mix to form the
mass states

1t

6’ - ) T ———
Squarks P Sleptons &) SUSY force [Pl pp = E2. Q0. 1)1, 7231 ¥V 738, 709
1 W8 =2TeV
— ML
Lk
i - |
zi I - ({1] ﬂ‘
L 7 v Always one lepton from 41 )
~e, 10
| %4
~O . .
Zl + MISSIng ET r ﬂ m [GeV]
+ o LK [50 2000 2500 3000 3500 4000 430 300
;?g - Always two leptons from
_/ = In MSUGRA:
| <~o M_~M_~2M__
X1 41 X2 £

We have always 2 like-sign ~ Clean signature and relatively high cross sections

leptons (one from each
superpartner)

SUSY Searches at Tevatron; HCP, Duke, May 2006 Xavier Portell, 16



2 CHARGINOS AND NEUTRALINOS

The third lepton tends to be very soft tanp determines the lepton flavor composition
0.5 T - —— — -
AL LN LN LN B T LN LA LU LS |
ol Leading lepton = ||I|| e
' i - c 04 |——lt / -
Next-To-Leading lepton Cuts in lepton Py -% "'“l’f["fr .rf'
i — i
. ’7 | J|_r Third |Ep1‘ﬂﬂ E PTlst~20 GeV/c % el '.’
T . E _______________
! . M,z=180, M;=100, P;2nd~10 GeV/c S 0.2
’ | tam@=5, A,=0,u=0 =
H ' | M{3,%)~113 GeVic® %} EE
e [ |
i0 20 o 40 S [21u] T 80 an 0D

Py (GeV) © 3y 4 & 8 40 12 14 1e 18 20 22
Yy taus dominate
ﬁ IMPORTANT ANALYSES VARIETY

- 3 leptons (ee+I, pu+l, ep/pe+l) Low p; zone

- 2 leptons + track _

- 2 like-sign (LS) leptons (ee,pp,ep) 9'3'4'?_ — LS dileptons

% 35 _ — Trileptons

\;' , &
\ a) 25}
Different trigger paths and 2
5 . 5 S
cut optimizations for e/u i
and tracks in general 05}

100 110 120 130 140 150 _ 160
SUSY Searches at Tevatron; HCP, Duke, May 20 My )



2¢ CHARGINOS AND NEUTRALINOS

» Minimum p; for the 2 leading leptons

Requirements to reduce _ _
SM background > > Dilepton mass and angle cuts (avoid Z and Drell-Yan)

(DY, diboson, conversions...) > Small jet activity

» Missing transverse energy significant

Observed/Expected Events

g8 [ All is compatible with SM...
S o |~ CDFbackground e CDF data L
2 | B DObackground e DO data JRN el 1 rmti s SN
6 F I = M,=100, M, _=1B0, tanfiss, ji=0
S E I ] * Data
B3 CDF = : DO % 4 J-Ldt=l].?[lrh" =‘3'CE'
= s Dibo=on
[
= 4t > o e |§ 3 | —— B Wy
i I F DY
3 B I .- — mSUGRA point |
[+ X = l = = T
2 128 F & B T
I — w s 1 o +~J
) ar v = + + L 1 . R —
1 pe * 2 11 13 w0
= v Vv O O
L o | o I i L. JeEe. - -
D{] 2 4 6 8 10 2 %[I 30 40 50 60 7O 80 B850 100 110

; L lepton P (GeV!
analysis channel eading lepton F, (GeVic)

SUSY Searches at Tevatron; HCP, Duke, May 2006 Xavier Portell, 18



2¢ CHARGINOS AND NEUTRALINOS

‘ Low tanf and slepton mass degenerate w Low tanf3 and no slepton mixing

CDF Run 11 Preliminary: L=310-750 pb™" o 0'7:' AU AR SRR AR A AR
%_ - MSSM: tanp=3, p>0, Mg ~M(xH)~2M ¥ & C “, Search for XXk — 31+X DQ, 32 pb .
= e ] M(e=M()=M(T) — 0.6_— ", + 0 0 - 0 -
E & . OwoXBR : ® Y M)EMO)=2M(x,); MI>M(y,) ]
g o] GynoXBR Uncertainty E ., tanB=3, u>0, no slepton mixin N
ﬁ Lr %’ — 95% CL Upper Limit: observed m 0.5¢ ".‘* Y P g g
~ of - 95% CL U Limit: d H 1 1+1 C * _
Z 1 o Expecicd Limit 2 16 T D.|fferent |umII‘IOSItIeS,°f_<a 04E. ", A — Observed Limit
RORA different number of X ™F "-..,,%% Expected Limit 1
12 ., 0 B ‘s, n
B N analyses and slightly % 0.3F o, ke 3
different scenarios - ) -
028 e e =
--------- ~ * _ ‘ 01E "_-_
Ll T SRR : 'arg e_mo .
i 0_||||||||||||||||||||||||||I|||||||||||||1“]

SEY APENENI D AR, S 100 105 110 115 120 125 130 135 140
Chargino Mass (GeV/c?) Chargino Mass (GeV)

M3+> 127 GeV/c? | | Mz:> 117 Gev/e? |

Results are model dependent (for e.g. with slepton mixing the
acceptance is worse and there are no new constraints yet)

» Beyond LEP (in these scenarios)
» More luminosity is being added
» Already implementing some improvements...

SUSY Searches at Tevatron; HCP, Duke, May 2006 Xavier Portell, 19



OUTLINE

GMSB CHARGINO/NEUTRALINO

Mywq = 200 GRV/ M, > 115 Gev/e?




4= GMSB: yy+MET

In Gauge Mediated Supersymmetry Breaking
(GMSB) model the neutralino is the NLSP and
the gravitino the LSP (~1 keV/c?).

DO with 760 pb:

I D@ Run I Prelimi
v 2 photons (E;>25 GeV) © [fb] NLO . rel:mma?/
- = 7 i
v MET > 45 GeV ok o
102 3 __Previous DO result (263 pb™)
SM expect: 2.1 events i New DO result (760 pb)
Observation: 1 event B _
i oy ooy oo Neutralino
100 110 120 130
m,, [GeV] .
New constraints for this 10 & e 4~ _"Chargino
process - E m,. [GeV]
_I L | 1 L 1 L I L L 1 L | 1 [l 1 L | L 1 1 1 | 1 1 1 L | L 1
70 75 80 85 90 95
A is the only dimensioned parameter of the GMSB model. A [TeV:

SUSY Searches at Tevatron; HCP, Duke, May 2006 Xavier Portell, 21



OUTLINE

STOP CHARG;!: NO/NEUTRALINO
b-jets and taus 4-leptons

M

- | L N
= | oaTe
neutr - 2 haey .'I I

SUSY Searches at Tevatron; HCP, Duke, May 2006
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ASSUMPTIONS

RPV: CHARGINO/NEUTRALINO

v" Only first term of W, is considered (protect proton lifetime)
v' Charge current universality - |1]<0.135 GeV
v RPV vertex: only in the last decay.
v The decay is inside the detector
v In general: A, > Ay >> Ays5
» CDF: performing analyses only in A,,, and A,,,

» DO: analysing also A5, (high tanp, low mj)

[ Mis-ID Jets
[ ] ttbhar

[ ] Diboson
[ IW+y
—— RpV SUSY

2 3 4 5
# Reconstructed Leptons

SUSY Searches at Tevatron; HCP, Duke, May 2006

WRPV —

Ay LUE"  +...

Only one RPV at a time {

/,/,k denote the leptonic
families involved.

B DY + ISRIFSR A pair of 7 > at least 4 leptons and two neutrinos

Also optimizing for 3 leptons to improve acceptance

A1,,720 = eeee, eeey, eeup

M2p#0 =2 pppp, pppe, ppee

- Low background just for asking 4 leptons or more!

Xavier Portell, 23
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RPV: 4 LEPTONS

Trilepton Signal Regions M %f [GeV]
Dataset hpoyt €€l | Agyt pul Probability to = 2 - 1 ggo . 1200 250 (SUSY)SOO
— : i — O©
Background | 2.9+ 0.8 |1.8%1.0 ;eg +>a58 with s | P s el dis
—d ]
RpV SUSY |3.8:04 |4.0%04 -~ LU0 g '] —— Ay Observed
17% & —e— Ay, ObSErVed
I R NN\ G A,55 Observed
5 .
2 4 Signal Region Verv low =
. y 6
Dataset Signal / background! 1
Background | 0.008 + 0.004 we
RpV SUSY |1.5+0.3 s e,
250 CDF Run Il Preliminary, 346 pb'1 60 80 100 120 1f0 160
o © M,=250GeV/c?, tan =5 ay |l M X? [GeV]
> Z T 1]
Q ~0
[ a ]
%200__ ______ o W X1 H No event found after cuts
’E i - m
sl 7 m,=1TeV ; tanp=>5 m,=100GeV ;
o L ] tanp=20
1] L i
= ofa A : Dataset Mg eel | A5 pul | A 550 eer Ai33: eert
§ : s A Background | 0.9+04 |04+0.1[1.3+1.7| 13%1.7
E 50:_ ...................................................................................... _: mj?lo (GeVic?) 119 118 86 115
o y m ¥; (GeV/c2) 231 229 166 217
" u<0 | u>0 | u<o0 | u>0]
0 | |
)“1 22 )L121 s at Tevatron; HCP, Duke, May 2006 Xavier Portell, 24



—4- RPV: STOP

%
RPV ‘3‘%& t b e 2 b-jets
vertex ° :
T e 1 1 hadronic (64.8%)

e 1 t semi-leptonic (35.2%)

CHALLENGE: 1 identification
Jets and leptons = t misidentification

(]
T RPV

t vertex )
. 6 Used Z->tt for hadronic t ID: Eff —~ 56%
"}E ,Jlrg
2,

CDF Run |l Preliminary (322 pb'1)

%
b T % L = | ! ! - o~ o o,
Qﬁ; o i % E_G@Lo(ppé_)t1t1)§ Br(tj—>bt)=§1006 ]
o H H L H : : :
’l: B g‘; ,\ __ i“ GI%DF -’gsgcale ]
O = : H : : : i
g N 95% C.L. upper limit:
Expected events: 2.2 T 10pg AR i
e - 9 —— Observed ]
Observed events: 2 (1e + 1p) & F& " Expected (Ho) 1
X T 5 i
Iz:‘-: B ZE: ~ _
I =
. . ) &
New mass limits are obtained g 12 n
: 1 = FEs e,
with 322 pb ), [ -l | _ L ms155 Ge\fl/czl ]
[ © | i i i i i i i

100 110 120 130 140 150 160 170
m. GeV/c?

SUSY Searches at Tevatron; HCP, Duke, May 2006 Xavier Portell, 25



OUTLINE

INDIRECT SEARCHES: B.—=> 1

|.I+

Dimuon events

BRIBs = pup) =< 20107

SUSY Searches at Tevatron; HCP, Duke, May 2006



¢ INDIRECT SEARCHES: Bs>uu

SM: Bs->pup is heavily suppressed: SUSY: BR enhancement
BR(B, — ") = (3.5+0.9) %107 by 1-3 orders of magn.
(Buchalla & Buras, Misiak & Urban) BR(B; — ptu~) octan® 8/m3 s

N CDE lt- 780 pb-1 (Babu, Kolda: hep-ph/9909476+ many more)
ew result: po-

Using B*->J/y K* for normalization

mmf
S BR(B, > u 1 )= Ny, .

f—? + + + + .-
m?‘uf _— BR(B % J "" WK )BR(J "" W H ,L{ ‘.L{ )
NB+ aBs EBS fb—th

COF Preliminary: -380pb” R. Dermisek et al. hep-ph/0507233 (2005)
10" Yy 31N o | High resolution! S s R TR e S
Rare B L l
v tostn | (Muy) ~ 0.23 Mev @}
- ] I {1,h® Loo large
e » |
10 44 R,_HJJ_ 500
. )Q BR(
10°3 ~ 4
= A e
- 3 :
10 4 = | \M,,/ ]
0 2 4 L \ p
Di-Muon Mass(GeV) a0 ]
Search region —
[
imi 0) . 200
Found 1 event; expected | NeW limits at 95% C.L: 1%
background 0.940.3 BR(Bs>uu) < 1.0-107 ;‘“\ _________
A

SUSY Searches at Tevatron: HCP, Duk M, e (GeV)



—4- DISCLAIMER

Due to time constraints | couldn’t cover all the analyses for both detectors.

Some of the most interesting analyses, not covered here, are:

w > Stopped gluinos (split SUSY) (350 pb1)
w > Long lived charginos (AMSB) (380 pb1)

w » Resonant slepton production (RPV) (380 pb1)

‘ > sneutrino>ep (RPV) (344 pb?)

You can find them all at the CDF or DO webpages:

SUSY Searches at Tevatron; HCP, Duke, May 2006 Xavier Portell, 28


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

he

SUMMARY

» Tevatron and detectors are performing very well:

v 1.6 fb! delivered (collected: 1.3 fb1)

v Upgrades have been performed during this shutdown

v This week Tevatron will start again fully operational and 2 fb-1 benchmark is
getting closer.

> Plenty of SUSY analyses going on at CDF/DO detectors. They are being
improved with the addition of new data.

» No SUSY particles have been discovered yet but both direct and indirect
analyses are constraining the SUSY parameter space.

=

| Tevatron Run 2
Luminosity Projections

Tevatron will keep constraining the
SUSY parameters until the LHC era...
and perhaps a surprise is found!

IIdE’sig n_ﬂ

integrated luminosity (fb-1)

2003 04 05 06 07 08 09 2010
calendar year

SUSY Searches at Tevatron; HCP, Duke, May 2006 Xavier Portell,
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Masses (GeV/c?)

Masses (GeV/c?)

Different 3-Leptons Scenarios

mSUGRA: tanB=3, pu=>0, A=0, m =60 GeV

150 C M(‘if}

130 -

110

A1

| S
Lk

BR

lgg)ssm: tanB=3, >0, M(x2)~M(y P~2M(x D

"o 200 210
2
M,,, (GeV/c’)

220 230

M(e)=M()=M(1)

{ mSUGRA: tanp=3, n=0, A =0, m=60 GeV

00f 7

_____ ~0 -+
0.8 :_ BR(%Z 'XL — esu’s’c)

— BRS %I — e
06
0.5 —

04

0.1fF

PR P R
0100 110 120

130

140 150

Chargino Mass (GeVz‘cz)

MISSM: wnP=3, p>0, MO )-MxT~2Mx D;

M(e)=M(1)=M(T)

e
2a] C
09F

0skF

07F

150 ~4
M)
- M(eg)
140 -
Foo M(TL)
130
120
tofl e ’
100 __ ----------- -
._,-r'"-‘- ul
I R S BT A o
9?60 170 180 190 200 210 220 230
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CDF 3-Leptons Analyses

CHANNEL LUM TRIGGER PATH
etet ey, ptput| 710 High p; Single —p ?'eoqm:r;dn:‘:ﬁ:o"
Lepton ) => Higher acceptance
wl + elu 750 High p; Single Use e/mu only
Lepton * =>Very small
ee + e/u 350 High p; Single ) backgrounds
Lepton
- -P»| Sensitive to taus as 3 lepton
uu + e/p 310 Low p Dilepton => Keeps acceptance at high
ee + track 610 Low p Dilepton fanp
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# CDF 3-Leptons Control Regions
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CDF 3-electron Event
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3-LEPTONS: PROJECTIONS
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Bs—-2>uu: PROJECTIONS
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# SQUARKS/GLUINOS: FUTURE
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SQUARKS AND GLUINOS
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