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See the backup slide for details of the CDF and D@ detectors.
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Gluinos/Squarks
SUGRA JetstEr i g o

[ Missing ET in MHT30 skim | L% * 0, — MET betore cmfn-up'
_ s . . -:g:m” __ [ME: v 59 %\ p
g8 > qq+(; Or 7,) Or qq+ 7, o W e \(\f\wa_
~ ~+ ~0 ~0 | Bad cellstowers were removed
§ - q+(iorz) or g+ | - DO (\:@D’ 10"
. <& W,
g = 5 o i A e ; 1 Ilu
0 50 100 150 09 o ' 350 400 m '{
7 e Offline MET (GeV)
- Main SM Backgrounds after clean-ups:
1 QCD jets with fake missing E;
W(— ev, uv, tv)t+jets
127 Z(— vV)+jets
- . .
Main selection cuts
-  Multi-jets + missing E+;
i  Separation of missing E- direction from jets
Escaping the detector 4 Lepton veto
- Missing £ d Large H; + large missing E;
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N;=>2, #.>40 GeV (presection)
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Recent SUSY Searches at the Tevatron

Similar analysis to DG, but with
N;>3, #,>60 GeV

E-(j,)>125 GeV,

E-(j,)>75 GeV

E(j5)=>25 GeV and A®(4,,j) cuts

CDF Run II Preliminary,
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p? =120 GeV
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Squark Mass (GeWcz)
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"% 95% CL limit (D@ : 3 jets)
M, >333GeV/c* for M, =M,

N

(DQ . 4 jets
£ > 75 GeV
H, > 250 GeV
Ng,,=7.1+0.9
N_,.=10

[Dﬂ : 3 jets

# > 100 GeV
H, > 325 GeV
Ng,,=6.1+3.1
|\Iobs:5

Ng,=12.8 + 5.4

N, =12

See talks by D. Sajot (D@) and G. Manca (CDF)

/CDF . 3 jets

#, > 165 GeV
H. > 350 GeV
Ng,,=4.1+ 1.6
|\Iobs:3

= CDF sensitivity
(3 jets)

Neysy = 4.8 0.7
Esusy = 1.2%0




Chargino/Neutralino
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D@ and CDF Analyses

10° -
\E ] Eggzo D@, 320 pb'
10 : uul selection
Y < BW + jet/
IM)‘ Isolated track or g1 S @WAzrz - Data

Mt SuUSY

-¥+ and topological cuts (M,,Aé, M7) E

3103
2
D@ (320 pb=) | CDF (346 pb-1) -
. 10
Selection Ngm Nogs Nsy Nogs d
ee+ 1 0.22%0.06 0 -
W] pes+ |021£012| 0 | 034026 | 2 20 40 60 80 10%:3(0913‘;
track (224 pb~1)
CDF: pu+1
(2)| pu+1 | 1.75%0.57 2 0.09%0.05 0 0
@3)| eu+1 |031+£013| 0 £ | CDF Preiiminary, r.q | 346 pb-1
o |
(4)| pFp*™ ] 0.66%0.37 1 § 1+ 15 Gevgzug
Subtotal | 293079 | 3 | 0.65%027 | 2 £ B =Dre" Yan + fake
E - 3 A DiBoson
(5) eT+ l 0.58i0.14 0 === === 10 mo = 100 Gev
(6)| wr+1 | 0.36%x0.13 1 my,= 180 GeV
10” tang = 5, 0
Total | 3.85+081| 4 s S
0
Note: D@ analyses (1)~(4) is published in Fermilab-Pub-05/075-E 10° o
or hep-ex/0504032 0 10 20 30 40 50 60 70 80 90 100
July 18, 2005 Recent SUSY Searches at the Tevatron Missing ET (GeV) 10

-_—-—_




CharginoMass Limits

MSUGRA “small m,” _ 0.7, Fermilab-Pub- 05/075 E or hep-ex/0504032
= ~ o s n
M(£)>M(x,°) o 0 6: Search for x1x2 — 3I+X DQ 320 pb .
No slepton mixing 3 "~k ’..”.' M(X1)QM(X2)Q2MO‘C1); |V|(|)>!V|.(x2) -
% 0.5F tanp=3, u>0, no slepton mixing 4, =0
X u % 4 o
g 0.4 G, - Observed Limit J
:: = « ---- Expected Limit 2
© 0.3F ) B
0.25 5
) > 0.1F
MSUGRA “large m, M
M f >> M 0 :I | I R I."hlﬂl L1 1 | |m|"ﬂ|”"| | | |"§"L"l N M
(£) (ZZ )HU 0 100 f05 10 115 207125 130 135 140
T X Chargino Mass (GeV
103.5 GeV/c? : 9 ( )
(model independent) Scenario
Those limits are improved by || ll9htsleptons but heavy squarks
~10% if tau’s are included. M(1,0) ~ 3M(q)

» No sensitivity

See talks by P. Gay (DY) and A. Canepa (CDF)
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Chargino/NeutrélMo(LSP:f;)
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Chargino Mass I:imits (LSP = 5)
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cent SUSY Searches at the Tevatron

PRL (2005) 041801
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10°} [ ey ©
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o'l e
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Shottom

7+ —
1 49—

SM Backgrounds:
W(— ev, uv, tv)t+jets
Z(— tr,vv)tjets
QCD jets
Top, diboson
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MSSM bb +I

Neutralino Mass (GeVicz)

3

B-tagging is working beautifully!
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D@ Run Il Preliminary

Scalar bottom Mass (GeV/cz)

#: > 60 GeV
Ng,=38.6+2.8
|\Iobs:36
Ngygy=35.0+1.2

2,3 jets (£>40,15,15)

-

# > 80 GeV
Ngy=19.6+1.7
I\Iobs::l-5
Ngysy=21.640.7

2,3 jets (£>40,15,15)

-

& > 100 GeV
Ngy=4.40+0.44
|\Iobs:2
Ngysy=6.10+0.17

See talk by P. Ratoff (D@) for sbottom and stop

Recent SUSY Searches at the Teva’gron

2,3 jets (£>70,40,15)
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Ix Sbottom
MSSM bbbb T ¢ B-tagging is working beautifully!

K !
T Glumo — b b QW
"‘q"‘ W g 280_ BR(G— bb1)—100°/ CDF Run “ Prellmlnary __ /
T ; ] m(x)=60GeVv /2 [ >3 i
> 17 , [ | 23 Jets (£>15)
1 8 260: m() = 500 GeV /c . ET > 80 GeV
% 240': ' Nb—tag =1
£ 500 | | Ngy=16.4+3.7
= Nops=21
S 200 :
@) 1 (incl. double tag)
C-(f:J 1 80— (excl. single tag) B /
1601 L | 23 jets (£>15)
1 ] N 4 >80 GeV
140 C | Nptag =2
W(— ev, uv, tv)t+jets 100, | Nobs=4
Z(— 77, vW)tjets 180 200 220 240 260 280
QCD jets Gluino mass [ GeV/c?]
Top, diboson See talk by O. Gonzalez-Lopez (CDF) for sbottom and stop
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R-parity Violating (RPV) SUSY

, —

e.g., Winpy = '\ilijk/LiL Ek-l-'/l ka Q;iDx+ 4" UD;Dy

Accessible by hadron colliders
Example of RPV SUSY Process
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RPV — Scalar Muon
- MSSM ppu+2 jets

Hou )

Prompt 7,° decay

p2 210 GeVl/e >
p111>25 GeVle

Can reconstruct y,° and
Soft leptons and jets:| ;7 masses

Use the masses
to suppress backgrounds

| Reconstructed Neutralino Mass |

Limit for a fixed neutralino mass = 75GeV 50-_ D 255 .
' : B
1‘21104_ Excludedat 95%C.L. DQ (154 pb_l) i _ata ( entrles)
Bo3s (for M_, > 75 GeVic?) - ] |uoltrX
%035 z NSM 11104 i | DY
?0.252 Nobs 2 30:— QI RPV (M:].OZ GeV/Cz)
02 Excluded [J[iu: -[
0.15] :
o Run I DG Limit 10— - r
- M, > 255 GeVic’ for Ay, =0.07 ¥ @ me

0.05];

DOlFIunlll prel‘imina‘ry 0 50

'?60 180 200 220 240 260 280 300 320 340

Slepton mass [GeV] ecent SUSY Searches at the Teva’gron

" 100 150 200 250 300 350

M(ﬂ21j11j2) [GeV/CZ] 17 3




e+ u (pr=20)
Ngy=7.66+0.63

I\Iobs:5

w | Allowed region
2 ', <0.16
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r 2

O L Ajqq

016 F

_I“.l.'lll. "'.. ".Ir".""
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0.08 |
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e i
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=

r2 2
311 232

X — ee, uu,tr Search (X =v)

r2 2
311 131

102 CDF Run I Preliminary (200 pb Y 2 CDF Run 11 Preliminary (200 pb -l)
T 10
---------- G- Br(X— ee)95% C.L. limit . o Br(H— pp) 95% C.L. limit (spin 0)
G Br(v— I) NLO (1’ BR)=0.01) 6 Br(T— p) NLO (A% BR)=0.01)
----------- GBr(V— 1) NLO (). BR)=0.001) seeeereeess G Br(Y— ) NLO (A’ BR)=0.001)
10 ¢ E 10 ]
- Y S s,
=
X &
= 1 3 1F
; =1
T .
E -1 - == -1
= 10 T10 |
2 2
o]
2 -2
10 10 |
-3 L L L -3
10 10 : . X
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71D

seed track ~

not associated
with lau candidete

Dilepton mass (GeV/c 2)

800
Dimuon mass (GeV/c 2)

2 2
1311 1333

— signal ;
— sz:?atlc-r! cross sections
o i~y =+= sequential Z'
210k mee ¥ (AZB=0.01} -
i 95% CL upper limits
.T‘ [ITTT T Vector
% — Scalar
UEEJ ﬂ o { (]
= ST ;
s T ~
I& 1 - o, ‘~'~
® . . . Ny ‘~'~._
100 200 300 400 500 600

m, (GeV/c’)

See talk by M. Karagoz-Unel (CDF)
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MSSI\/I (+7,+2>2]ets signal region

Lepton+Track Triggers A (Njer > 2)
p+7>15 GeV/e 8 GeV lepton (e & w) in |7 <1 CDF (200 pb-1)

5 GeV/c isolated track Ny 4.84+0.7

Main Background: Nops 5

Br(?—)rb)—l

CDF Run I Prellmlnary (200 pb1)

Z —>TT
pp—Lt—~(bt)(br) CDF Rup/ll Preliminary (200 pb'")

2 ! |
- S lg  —ouolp Tl BiEbr=100%,
625 E %Ij“ﬂ:wo S -8 = g | _ — % GPDF+0-scaIe : i i
b= —TT = i ;
e e N S |
S ¥ QCD, tt, Diboson 10 £ . — 95% CL upperllmlt—
o |2
i = Fé| i | | |
e | B :
s [l g
(=N H H
ZAAANANANARAERARR AR RARRRRRARRIRIRINSS | f | £
0 ‘ =2 o
, _Jumber of jets o =
—~ 3 :
©1 g
'>10 GeV/ i |
c B i H
Pt ContrOI I’egIOn 100 110 120 130 140

150 1680
—_ T 2
(Njet =0or 1) m(t) GeV/c

The result will be updated soon.
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RPV decay of LSP (7,%) with /1,Jk

M RPV — nghtest Neutralmo

3/ ({=e,u) + ¢T + [channel dependent cuts]| Similarto

" Aiop > pupp, pue, upee, puvv

u 1121 - eeee, eeeu, eeuu, eevvﬁa
u 2«133 - eet X1

> the trilepton

v analysis

e

5
v o

e

/1122 H

1) 160 pb~t: A;p, | 0619 | 2
2)238pbt: Ay, | 05204 | 0
3) 200 pbt I Aj33 | 10£14| O

=>M(y,°") > 84 (165) GeV/c?
=>M(y,°*) > 95 (181) GeV/e?
=>M(7,°™) > 66 (118) GeV/e?
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CHArged Massive stable Particles (X)
-2 p-like objects with p;> 15 GeV/e, isolated
-Speed (B = v/c) significantly slower than 1

-SM backgroud: estimated from data

NSM

0.66%0.06

July 18, 2005

GMSB X = 7 (NLSP)

D Run 1l Preliminary

\\_\ L = 290 pb’

N

o, — bl o D i Ll

""'-,\_ — e MU i, S P e

LEP Exciudad

T

L3

LS

M, (GeV/c?)

Recent SUSY Searcbes at the Tevatro See talk by T. Adams (DQ)

f Charged Massive Stable Particles

DY Run Il Preliminary
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T
Speed Significance

IIIII;E. LIl

AMSB X = 7,*
D Rur 1l Preliminary
ICY L =380 pb’”
90 . O\ . — N L Do i (Ll
\S\/ //'{_
=3 OO\/ Q ——— LD O Sl . P e
NA
\L\i:‘
] E \«uﬁ\-‘-‘.\“
140 GeV/c? 17\4 GeV/c2
IIEI'IIIV'WI'IIII'III-‘-I\"I
250 300

M, (GeV/c?)
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Powerful Probe: B, , — y'y

Bepy = 3.4 % 107° Bo oy € (’[anﬂ)6
SUSY \

S. Baek, P. Ko, and W.-Y. Song,
PRL 89 (2002) 27801; hep-ph/0205259
The Tevatron could exclude:
a)  GMSB with lower N,
b) Minimal AMSB
if the B, — pu decay is observed with Br > 10-8.

total

Ns _L£-o(pp—>bb)_ f, B(B, > p'p) , (&g - A) g,

N

N. L o(ppobb) f, BB - JvK)s(Jlyv—puu) (el - A)

B
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CDF Analysis

Largest systematic uncertainty: f /f, = 3.83 £ 0.57 (HFAG2004)

CDF Preliminary: ~360pb™ > 60000 -
=z 7 T o g = Jihy DO Preliminary
105 . : 9. JPsi 50000 — / ~200pb"!
] Rare B i E
] (2S): 480K BBbar # 40000
10° 4 i Upsilon = E o
. & 2000 _.Z } v Y(1S, 28, 35)
19 1 20000+ /'f SM signal ( x 10°) \
2 Jowr
103 al 100[]0:— .{.r
E L\ 5K j\‘_\_ﬁ
10° - 0 2 4 6 8 10 12
¥ 3 1 z 2 e -3 mvariant (L [1) Mass [GeV]
Di-Muon Mass(GeV)
N — 1785 + 60 (] 7]1<0.6) 906 + 35 + 22
2450-9?;’42';’;?“”“”“ t | & 696 + 39 (] 7]<1.0) B*—J/ v K*
154001 Br—J/w K* for normalization
g0 for normalization
y = T 120F .
£3004 . @ UE D@ Run Il Preliminary
S N(B") = 1785+60 = 100E T +
250 or(B)>4 GeV/c Ch: B" - JyK"
200 In(h)|<0.6 < % Ng. =906+ 35+ 22
1504 = 60:—
S 40F
100 gty 4 = 2
50; 2 F
ol —, . : Q5 52 54 56 58 6
515 52 525 53 535 54
M(u'K*) / GeV/c® Invariant mass (LL+ w K%) [GCV/CZ]
July 18, 2005 Recent SUSY Searches at the Tevatron 23




it

Powerful lifetime information to reduce

Powerful Likelihood £ g rema
method t_o reduce BG 3 o o Signal BG events p 107 DG
events with LH > 0.99 :z .. S £
Background £ 107
sNg; =1.47£0.18 o B end sNgg=43+12 < |
— = _ 10-3 ,
Ny =0 e F-—"IJ sNgps = 4
0 0102030405060.70809 H i
Likelihood 107L ‘ &
N CDF Preliminary 364 pb™”_: GMU.OVX 0 20 40 60 80
Q I : e o . Decay length significance
v 58] - -
G ] _— 2 e
A - .. 160 MeV/e? (2.50) ~200 MeV/c2
=564 . N
] *a " g L e 2: - -
- . = e @ “v 1.8-D@ Run Il Prelimirjary
et ol > 1.6 Signaigegion
52] R, S 14- | sideband 1 S | gisetona 2
: . :._-_"I_ -_r“ "y -ﬂ . d m 12
e P 208
[ 5 e Tl ey See talk by o g:gg
it R P T C.-J. Lin (CDF) = 0.2F
08 0&5 09 035 i 0"46 48 5 52 54 56 58 6 giz
likelihood Invariant mass (U" 1) [GeV/c']
95%CL CDF DO Tevatron
- ~7 -7 -7
Br(B, > u u~) 2.0x10 4.1x10 X.Xx10
- -8 -8 -8
Br(B, > pu u) 49x10™° 11.1x10™" Y.Yx10

24

July 18, 2005 Recent SUSY Searches at the Tevatron




95% CL Limits on B(B; — uu) J. Ellis et al., hep-ph/0504196

100 _ — 10 e tanp=57, >0
i Fi DOCDF |
" i | Tevatron
- P | ADO |
» L 1 - ) s
g 10 \\ _ XTevatron | I—HC/”—C E
- REAE DR | =
B % 5\ ->Cosmology | ¢
- | K]
o)) ‘ E"\'
c A
& f .
Q 1 ! ! 1
S | A } ? | A. Dedes, H.K. Dreiner, U. Nierste,
0 l 2N i PRL 87 (2001) 251804
NN tang=50, Ag=0, 4>0, m{=175 GeV
0.1 Pa— 2000 —r— FrrT
10 100 1000 10000
Luminosity (pb™") 1500
%. :::::
S 1000
ED
500 \ ~F F~0
— | F oA
imit
20x10_? 00 250 500 750 1000 1250 1500 - o o
CDF: 364 pb- My /2 [GeV] SUSY co-annihilation

sighals at LHC and ILC?

- M, (115 & 120 GeV/c?)

Note: “Tevatron” limits
will be ready soon.

See, for example, talk by
B. Dutta (Regina)
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Prospects : Gaugino & Stop Massess

7,13,2005 5\ T | =1 W ‘ =7 ‘ == | =T W | IS R | | T =1 ‘ | E P ‘ | A |
Run Il Prospects c o m
[ M(gluino) = M(squark) ] ) : Search for y,x, = 31+X
o 10" ol B i |
: m MG )=M=2MG ) MID>MG) ]
'@ CDF Limits B DO Limits A Prospects (2 fb-1) o’>'<::. tanB=3, 1>0, no slepton mixing ]
450 +§3§ 1
— 5} . |
g CDF & DO Fermilab-Pub/96-082] N0 |
w00 = N, wow - 2 fbt -
. b ; 8.0 fb"! ) N
N‘(‘.?- 350 E Runll / .
> - S N | | [T ‘ L I 1 S | | [T /1 | [ | [ B . ‘ (| ‘ Ll
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Summary

CDF anda D@ analyses

are
evolving/improving
with more data.
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MAIN INJECTOR

,_._'_h
|

TEVATRON

Npunches 36 x 36
Js (Tev) 1.96
Highest £ (cm=2s71) 1.3 x1032
Bunch Crossing (ns) 396
Interactions/Crossing ~3

NEUTRINO

Femllat 00-635
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CDF and D@

(Fermilab-Pub-96/390-E, Fermilab-Pub-96/357-E)

Tracking, Calorimeter, Muon, Trigger, DAQ

=06 Opelpr*=000L . 8prlpr2=0.002 (i Silicon + Fiber trackers)
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Time of Flight 1
|n| range eris e LEg 7, T, g T j b c
CDF 1.1 2.4 1.0 2.0 1.0 2.0 3.0 2.0 2.0
DY 1.5 3.0 1.7 2.0 1.7 2.0 3.0 2.0 2.0




