Heavy resonances search at Tevatron
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Outline

@ Tevatron Collider, CDF and DO detectors
@ Spin O resonances searches
o High mass RPV sneutrino : ¢ —>Vv, —>ey

@ Spin 1/2 resonances searches

o Excited quarks (q*) : ¢+9—>q >Z°%ee )+q

@ Spin 1 resonances searches
aW': b (th)ev
o7 . e‘e

@ Spin 2 resonances searches

° RS graviton: yy,e'e ,e'e +yy,Z°Z°
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Tevatron - COF - DO

— Tevatron in Fermilab near Chicago (USA) :

The most powerfull collider running

— Circumference : 6.4 Km

— pp collisons - Vs =196Tev
SRnI  (1992-96) : 016 Jexp
SRunIla (2002-06): 13 6" fexp.

> Run ITb (untill 2009) : ~ 8 b Jexp.
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Search of SUSY RPV 17T
dd —v, —>ey

Scanned mass : 50 GeV - 800 GeV

Data: £L=-035 b

Selection :

¢ 2 hight E; isolated leptons, with
°1electron: E;> 20 GeV
o 1 oppositely charged muon: P.>20 GeV

e 1 common vertex for electron and muon

T 1 T T

: CDF Run 2 Preliminary, 344 pb'1

I # Data
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SM backgrounds :
eMain: Z—>r1'1
o Other: Ww and 7‘7"_

+ QCD (Instrumental) background
MC : Pythia

Events/ 5 GeV/c?
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2 o Uncertainty

1 Uncertainty

Exp. 85% C.L. Limit
— Obs. 95% C.L. Limit
—— N.LO.dd»v —ep

Ay3,=0.05, 2 =016

o
=
14
o
%
B

0.2
M,, (Tevic’)

For the current best limits values of 4,5, = 0.05 and A';;, = 0.16
M. >460 GeV at 95% CL
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Spin 1/2 resonances @ Excited Fermions

» Excited fermions occur in compositeness models where the known fermions are bound
states of more fundamental particles which are bound together by a new strong
intferaction.

o Relevant parameters :
o M : excited fermion mass

o A : Compositeness scale

Four-fermion contact
interactions (4n/A?)

Gauge boson production (1/A)
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B Smdin Kermiche

Excited quarks : g*

Search of q* produced by a gluon-quark fusion :

g+g— q*—>Z0(e+e_)+c/

Data: L =037 b

Selection :

e 2 hight pT isolated electrons, with

o p;> 30 GeV

o p;2> 25 GeV
e Cut around Z mass : 80 GeV < M_,, < 120 GeV
* At least 1 hight p; jet : p;> 20 GeV

SM backgrounds :
e Main :

« Drell-Yann (Z/7* e e )
» Other (small):

o W —ev+ jet

+ QCD (Instrumental) background
MC : Pythia 6.2, PDF CTEQ5L + ALPGEN
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Events/Bin
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D@, 370 pb'

*" Data
o Mq. =500 GeV
PYTHIA 2— 1
> 100 GeV
qu > 200 GeV
qu > 300 GeV
qu > 400 GeV

100 100 200 3
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Excited quarks :@ g*

300 350 400 450 500 550 600 650 700
M(q*) [GeV]

For A=Mu(E=1):
M, > 510 GeV at 95% CL
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Spin 1 resonances

@ Some models propose SM extensions with additional
symmetry groups (to explain hierarchy problems, fundamental
forces unification, etc ...)

o Left-Right symmetric models (SU(2) XSU(2)y) : W', Z'
°cE(6)6Uts:Z\,Z,.,Z . Z,
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2N\ W’ search in 1b (tb) w

Search for a massive W-like boson, SM-like couplig to fermions :
97 "' >W'—>tb ->Wbb — Ivjj

Masse range : 300 GeV - 950 GeV
Data: L=-717b! Backgrounds :
W : Whb,ccWej
e Dibosons : WWWZ
» Z+ jefs

Selection (a la single top) :

® 1 hight E; isolated lepton : E;>30 GeV

* Large missing E; : E; > 25 GeV B
» Single top and 77

* QCD (Instrumental) background

* At least one displaced second
amton N clspicee seconaAry MC : ALPGEN, HERWIG, and PYTHIA

* 2 or 3 energetic jets:E;>15 GeV

2 Jets - CDF Run Il Preliminary: 955 pb"I 3 Jets - CDF Run Il Preliminary: 955 pb"I
' ! ' ' — Data F ! ' ! ! — Data
= W+b i — I W+b

S WHe i " S Wee
I Mistag _ I Mistag

7 ttbar = tthar
M SingTop I I SingTop

WJJ Mass (GeV/c") WJJ Mass (GeV/c")

Background scaled up by 10% for visual comparison
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W' search in tb (15b)

Yy [ — Expected Limit || W' with SM couplings :
i [ 1+ 1o Expected Limit |} .
: —e— Observed Limit M, > 760 GeV if Mw’ > M(VR)
T 05 i —— SM W' M(W') > M(v)}] .
a® s —— SM W' M(W') < M(v)[1 M, > 790 GeV if M, < M(vy)
12 2 C ]
- 2L Wi
It
g 1.8 S AN
(24 C .
o : | . . .
x 1 T e N TN N
0.5 :_ .................... ...................... ...................... .......... E : ; _ 95% C.L. Limit on coup"ng - CDE Run Il Pre“minary: 955 pb1
%0600 "B00 600700 B00 800 “f ]
W' Mass (GeV) N ]

0.8 | ]
= I
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= :

04 [ ]

Excluded Region

; R I ——— Observed Limit for M(W") < M(v) | ]
If g nOT CQUGI TO g. 9 > 0459 0.2 N = Observed Limit for M{W") > M(v) 7

Standard Model

.qann' T 400 500 600 700 800 900

W' Mass (GeV)
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W' search in ev

Search for a massive W-like boson, SM-like coupling to fermions :

97 '>W'—>ev

Transverse Mass m.

: = -1 1053 i =

Data: L£=-097b 0 bo Run " Prellmman Signal m,_= 500 GeV

‘ i | |:| QCD (from Data)
:} W=7ty
| 2 e
O zy »w
-+ S WW il
1 finel.
s P
| zZinc!.
M —— Data

Selection :

- -

(=] (=]
= i)

Ilul L ujl

® 1 hight E; isolated electron : E; > 30 GeV
* Large missing E; : E; > 30 GeV

* . opposite to electron: 0.7 < E/ E; < 1.3
 Jets not back-to-back to electron or E;
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Backgrounds :

* SM : electron + Missing E;
Z%/n* sete”
« QCD (Instrumental) background

100 200 300 4 500 600 700 800
MC : PYTHIA 6.323, PDF CTEQ6L

my = v 2Er Br(1 — cos A¢(electron, MET))
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W' search in ev

95% CL Limit

| =™ Theoretical Prediction

: (incl. NNLO Corrections)
..::::::; =% obs. Limit 95% CL

; exp. Limit 95% CL

| Excluded (Run I)

mW ES 965 Gev'

: : | : E : E
rTr [T 11T r[rrrr[rrrrJrri rrrrrrri

500 600 700 800 900 1000 1100 1200
W’ mass [GeV]

M, > 965 GeV at 95% CL
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Z' search in e*e- events

Search for a narrow resonance decaying into e*e-
g7 ~>Z' —>ete”
The search mass range : 150 GeV -950 GeV

Data: L=13Fb

Di-Electron Invariant Mass Spectrum .

Selection :

5
® 1 hight E; isolated electron : ;‘-’- " § CDF Run |l Preliminary [, .y
’ ET >25 GeV ‘E 101;_ = .Ij::ill_::;mund
o |etal < 1.1, Central Calorimeter(CC) P E [ ] EWK+y Background
* 1 hight E; electron: E 10° = 4
\E. > 25 GeV & ILdt=1.3fb
Z 10°

o Inl<11lor12<|n|<3.0(CCor plug
Calorimeter)

-
=

* 1 frack matching in CC

* 1 photon conversion veto

Backgrounds
s Drell-Yann: Z9/y* sete

ojet + jet W — e+v+y/et,y+y
MC : PYTHIA, PDF CTEQ5L

S b b b b
'"]5“ 100 150 200 250 300 350 400 450 500 550

Di-Electron Mass (GeV/c
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Z' search in e*e- events

No excess -> Upper limits (95% CL)

95% CL Limits (Spin-1, e"¢?) .

—eo— 95% CL limit

---- Expected 95% limit
Z'o, (LO 6.Br x 1.3)

—+— Z', (LO 0.Br x 1.3)

—c-l—ZII (LO o.Br x 1.3)

—Z' (LO o.Br x1.3)

—*—Z' (LO .Br x 1.3)

det= 1.3 fb”

-
o)
2
Lo
@
N
| =
@
b

CDF Run Il Preliminary

3 , 3
10200 300 400 500 600 TO0 800 900

M,. (GeVic’)

Mass Limits Z:
!Z' Model |Z' [bM |Z' r]E",Ti\.} Z' _{ CHI} |Z' {PSI} Z' rIDTA.}'
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Z’ search intt events

Study the invariant mass of the # system.

Set model independent limits on a new resonant ## production

Interpreted itasaZ':

gqg —> Z' —> tf
Data: L =1
Selection : (Standard b-tagged top mass Total Invariant Mass of the tt System
selection) o =
s = . . - -1
* 1 central high E; lepton : E; > 20 GeV s L CDF Run Il Preliminary, L=355 pb
I.I>J B —s— Data
* High missing E;: E; > 20 GeV s 10  SM
4 je’rs WiTh |1”|| <20: E « non-top Background
*3 jets with E;>15 GeV E 1

o the 4th jet with E; > 8 GeV

* At least 1 jet with a secondary vertex. 107

Backgrounds :

«SM 17 107

MC : 300 400 500 600 700 800 900 1000 1100 1200
* HERWIG M, [Gevic']

o Signal : PYTHIA heavy Z°-like neutral
boson (mass : 450-900 GeV every 50 GeV,
width =1.2%*mass)
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Z' search intt events

Upper Limit on Resonant tt Production at CDF
4

w
-
L]

CDF Run Il Preliminary L=955 pb-1

Expected Limit at 95% C.L.
[ 1 + 1 Expected Limit at 95% C.L.
——e—— Observed Limit at 95% C.L.
mmmmmm RS KK gluon (T = 0.17M)
ssmmnmn  Topcolor Leptophobic Z'
[RRRUNRRRUNNRRNNAY] SM zrk=1_3

3.5

Upper Limit on O, (pb)

700 _ 800 )
Mass of tt Resonance (Gev/c)

s Massive Z' SM-like couplings : out of range of our sensitivity

o With more lumi we can exclude a RS KK gluon
o For a leptophobic topcolor Z' : M. > 720 GeV (95% CL).
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Spin 2 resonances

» Additional models to explain the hierarchy scale between EW symmetry breaking scale (~ 1 TeV) and
Planck scale (M,, ~ 10 TeV) where gravity becomes strong.

o Randall-Sundrum (RS) model : Gravity on a (3+1)-dimentional brane, the Plank brane.
> Separated from SM brane by a 5™ extra-dimension with a warped metric.
s Gravitons are the only (spin 2) particles propagating in the extra-dimension.
o Graviton wave function suppressed exponentially from Planck brane to SM brane : Gravity weak in SM.
» RS gravitons towers of Kaluza-Klein excitations, with different modes.
o Zero mode RS graviton decays in the SM brane into di-photons or dileptons :
Br(G —»yr)=2xBr(c—17/")
o Characterized by its masse M, and the coupling to the SM fields k//ﬁp/ , where :

o k: the warp factor giving the extra dimension curvature
o M, =M, I8z
» EW data constraints + perturbative model :
k/M,; values between 0.01 and 0.1
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Data: L -12Fb .
. Search for X—yy CDF Run Il Preliminary, 1155 pb’
SeleCTlon : LI | T T TT | T T 1771 | T T 11 | T 171 | T 11 | T 1T 7 I:

® 2 hight E; isolated photons : ' Diphoton Data

-
o
[

E;> 15 GeV — Total Background

* M, >30GeV — vy (Diphox)
— Jets faking y

10°

Backgrounds :

-
o

* SM : Di-photons production
0

o
o
—
>
a
O
1)
—
n
2
S
firer]
c
1T}

b

¢ Jets >

MC .
 Background (yy) : S | 1 :
Diphox NLO+PY THIA 100 200 300 400 300 600
= Signal (RS graviton) : m(yy) (GeV/c))
HERWIG, PDF CTEQ5SL

b
Q
°|||_L
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Randall-Sundrum Model

200 300 400 500 600 700 80D 900 1000

B Smdin Kermiche

—— HERWIGo . BR(G =77

Graviton Mass (GeWc2)

Lower Mass Limit (GeV/c")

850
784
694
300
230
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Search for RS Graviton in yy+e*e events

Search for high mass di-photon or di-electron final states :

+ —_
q9q9 (g9) > & > yyore e

Data: L-117b

Selection :

® 2 hight p; isolated EM objects :
° p;>25 GeV
o |n| < 1.1 (Central Calorimeter) [ instrumental background
e M., .. > 50 GeV

D@ Run |l Preliminary, 1.11b’

—=— data

— total hackground

Backgrounds :
e SM:
s Drell-Yann : Z°/y* »ete”

o Direct yy production

 Instrumental : 100 200 300 400 500 600 700 800 900 1000
Jjet + jet W > e+v+y/ety+y Invariant Mass (GeV)

MC : PYTHIA
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D@ Run II Prellmlnary, 1.1fb’ - RS Graviton 95% Confidence Limits .
: 10

)
—h
=

—e— 95% CL upper Ilmll
sensitivity
k\8m/M,, = 0.1

- K\8/Mj, = 0.05
k\8m/M,, = 0.02
k\8m/M,, = 0.01

CDF Run |l Preliminaryj Ldt=11-13fb"

I |

—s«— obs. e'e limits
---- expected e'e limits
—r— obs. yy limits

---- expected Ty limits
—e— obs.yy +e'e Ilmlts
---- expectedyy + e’e limits
—— LOo.Br=x1.3

-k

<
T 1T TTTTIT

I

5.Br(G— I'l (pb)

-t
‘%
—
<
=

T T TTTTIT

a e*e” channel (slide 14)

o(pp— G+X)xB(G— ee) (fb

ayy channel (slide 20)

@ combining e*e” and yy

S ¢ .,
N
N B
BTl = n
F & S .
- 2, .
~, B it “a
. B b
~ "u el T M
~ ‘., s, PPN 3
. B
., o, .
E ., B

IIIIII!IJIIIIl.JIIIII\IlIIlll.III

200 300 400 500 600 700 800 900 200 300 400 500 600 700 800 900
graviton mass M1 (GeV) M {GeWc)

Y

103IIII|IIII|IIII|III|IIII III|IIIII

o Mass limit at 95% CL of RS graviton Miews lamnts By Doyiton: (Gey/e/l):
decaying intfo e*e or yy: k/Mpl 0.01/0.0250.05

e M,>865GeV for k//M =01 e 302 469 (674
gamma gamma 230 500 694

* M, > 240 GeV for /\’//M =0.01 e+e- + gamma gamma 267 580 761
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Yy +e’e ILdt= 1.1-13 "

[ ] CDF preliminary
1 DO preliminary

300 400 500 600 700 800 900
M, (GeV/c?)

Ek_g?
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Search for RS Graviton in eeee events

Search a massive resonance : m > 500 GeV

Decaying into Z°Z° in the final state

97 (q9) >6 >Z'Z >eeee

Data: L=171Fb
Selection :

® 1 hight E; isolated electron : E; > 20 GeV ~ CDF Run Tl Preliminary, 1.1 '

L R
I Wz
7z
B 7 —ece
B Z —
v —eV
[ | Herwig dijet pr > 40
» Data

* At least 3 electron with
o Isolated CC energy : E; > 5 GeV
Or
o Isolated track p;> 10 GeV

o Select ZZ-> eeee events with a y2 cut :

2
ZZ — Z(mee - mzﬂ)

Events/ 20 GeV

(o}

jL T T T
200 400 600 800 1000

m___ (GeV)

ECEE

Backgrounds :
e SM : Z + jets, W+jets

*+ QCD
MC : HERWIG
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Lowest y2 event |
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@ In this talk, we presented the Tevatron CDF and DO searches of heavy resonances.

@ Those searches were based on RunITa data giving more than 7 fb-1data per
experiment.

o No evidence of new physics or deviations from the SM observed.

o We set model independent oxBr of the production of such resonances, and also
interpreted them using different models and extracted limits on their masses as :

° sneutrinos
o Excited quarks (q*)
o W'
07
e RS graviton
o Too many other results not presented here, apologize ...

o Tevatron delivered more than 3 fb-1 per experiment, data are being analyzed, more
exciting results are coming soon. Expect 8 /67 per experiment by 2009 !
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Backup slides
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Control Begion Signal Region

ay % L Uncertainty Source | Fractional Sys. Uncert.

. P L E & P Resolution 3.2%
— T . . 2 . ' ! Vg 2 A9,
diboson 663 018037 | 348 =010 £ 019 g FDFF S - f;g
i 3.57 £ 0.05 + 021 | 3.16 £ 0.05 + 0.19 Scale Hactors 'E’nf*‘
fake lepton. | 2.90 + 110 + 1,33 | 0.44 £ 0.40 £ 0.40 Luminosity 6%
Npe Uncertainty Source | Fractional Sys. Uncert.
Luminosity 5.6%
Prediction SLEY L 1.11 L 272 | 766 L 0.41 L 048 Fake Probahilities 3.1%,
Chservation 56 5

' """""" CDF:Run 2 Preliimina:ry, 344 pb’ '
042f

0.1f hrmg -
—0.050
F | —0.040
0.06 |— 0.030
—0.020

—0.010

0.08 |

0.04

0.02 |

F : CDF Run 2 Preliminary, 344 peb'1 E [ i : i a i i i
005 01 015 02 025 03 035 04 045 005 01 015 "‘2M "'isw 23 035 04 045
M,, (TeV/c’) by (TVIE)
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Excited gquarks :@ g*

SM Data
background (events)

9 0.195 0012 294+0.8
0.053 0.244 £ 0.014 1.6 &+ 0.6
0.044 0.243 + 0.014 0.64 = 0.06 0

S T S G S g
-] 00 Lo bBO =

D@, 370 p51 Mq.=400 GeV
Mq,=500 GeV
Mq-=600 GeV
M,-=700 GeV
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W' search in 1b (Tb)
N4

Bakgrond | 2Jots | 3Jois |

Wbb 170.9 + 50.7 38.2 + 10.2
Wee 63.4 + 19.9 15.2 + 4.8
Wej 68.6 + 19.0 12.3 &+ 34
Mistags 136.1 £+ 19.7 42.9 £ 7.0
Non-W 26.2 + 15.9 26.2 + 15.9
it 58.35 £+ 13.46 | 129.03 £ 29.62

Singtop (s+t) | 37.8 & 5.87 | 8.83 + 1.37
WwW 5.5 & 0.96 1.69 + 0.32
W Z 7.96 £ 0.83 | 2.05 %+ 0.28

Z+Jets 11.92 + 4.42 4.47 £ 2.79

Total BG 587.8 + 96.5 | 257.5 + 39.7 |

Data 644 279 |
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W' search in

[95% C.L. Limits (2 Jets) - CDF Run |l Preliminary: 955 pb_ |

—— Expectad Limit
[+ 1o Expected Limit
—e— Observed Limit

o % BRW— b (pb)

!

500 600

8
g

W’ Mass (GeV)

FIG. 6 Observed limits and expect limits in the 2-jet bin.

[85% C.L. Limits (3 Jets) - CDF Run Il Preliminary: 955 pb” |

—— Expected Limit
[ 1= 10 Expected Limit
—a— Observed Limit

o« BRW—1b (pb)

e
R oy

L

700 800

W’ Mass (GeV)

FIG. 7: Observed limits and expected limits in the 3-jet bin.

B Smdin Kermiche

B5% C.L. Limits (2+3 Jet Elg) - CDF Run |l Preliminary: 955 pb]

—— Expected Limit H
[+ 1 Expected Limit f
—e— Observed Limit H

oot
o

W

ox BRW— 1B (pb)
i~}
w

-
w

..m\q\:“
.

=

ol
w

&

500 700
W Mass (GeV)

FIG. 8: Observed limits and expect limits in 243 jets for electrons.

[ 95% C.L. Limits (2+3 Jet Muo) - CDF Run Il Preliminary: 855 pb” |

—— Expected Limit
[+ 1o Expected Limit
—a— Observed Limit I

o %« BRW—1b (pb)

b

700 800
W’ Mass (GeV)

FIG. 9: Observed limits and expected limits in 243 jets for muons.
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W' search in ev

Praocess Events Statistical error

Data

Sum Backgrounds 522.93 17.91

W — ev 572.73 17.49

W — rr 2.26

Z — ee 0.03

ZaTT .08

WW,WZ,ZZ, 1t (incl.) 1.08

QCD (from data) 2.97 ).£
(500 GeV) 1032.16 164.19 164.00

W' — ev (600 GeV) 349.91 61.42 61.87

W' — ev (700 GeV) 131.02 30.92 29.93

W' — ev (800 GeV) 46.16 13.68 13.07

W' — er (900 GeV) 16.64 6.86 6.06

W' — er (1000 GeV) 6.56 3.54 2.95

W' — er (1100 GeV) 3.01 1.76 1.36

W' = er (1200 GeV) 1.51 0.78 0.58
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Heavy quark : b’

Search for 4t quark generation
In the final state : Z + jets

"blind" analysis

Data: L=11 b

Selection :

® 2 hight P; isolated electrons or muons, with
°epr>206eV, |nl<«2

e 81 GeV« M” < 101 GeV Search for New Particles Decaying to Zo+jets
* 2 variables to reject background : % 10? [ €PF Run I Preliminary. 1.1 o +FD.:tg dict
— It Frediction
eN 7 >3: N jets with Ep> 30 GeV % 0 Fit Uncertainty
*J ;7 large : Scalar sum of all jets with E;> 30 GeV *E' T
=
SM backgrounds : SHE-
« Z%+ jets 10"
o« WW + jets, ZZ + jets, tt + jets 10‘2;—
+ QCD (Instrumental) background 10_35 T
0 200 400 600 800 1000
All background predicted from data by
fitting E+ spectrum and modeling J+

MC : Pythia
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Heavy quark : b’

2

For Br(b'— Z°)=100%
M, > 270 GeV at 95% CL

B Smdin Kermiche
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= LO calculation, with

BR(b'—=bZ% =1

250 300 350
b’ mass (GeV)




Z search in T'T events

Study resonance production in 777~

"blind" analysis optimser on conrol region
at m,, < 120 GeV

vis

F High Mass tt Search
[ CDF RunII Preliminary 195 pb’

DGTG . L£=0.2 fb -1 : .Z—H’T

.Dther Backgrounds

-
o

Selection :

f Control Region

TT.,.TT
eh uh

® ] isolated electron : E;+> 10 GeV or

i

« 1 isolated muon : p;> 10 GeV and

Events / 5 GeV/c?

Signal Region
e 1 isolated reconstructed 7 :

« p; (seed)> 6 GeVand
« p; (tracks + n%s) > 25 GeV and
« F1>15 GeV
*n'h

1
-

-
o

0 20 40 60 80 100 120 140 160 180 200
m, [GeVic’]

¢ t candidate : E; > 20 GeV Backgrounds :

« Fr>256eV *SM: Z9/y* s ee, uu, tr
« 2 isolated t with : o JET o7 fakes
« p; (seed) > 6 GeV and MC .

« pr (tracks + n%s) > 25 GeV and 10 GeV o PYTHIA
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Z search in T'T events

Sonroe

TeTh

TuTh

ThTh

Total

Ell""_r'
Ziy = e
2o = pp
Jet—r T

» TT

45.364-6.84
0. 144014
0
3.8341.03

J8.394+5.7
i
(r.484:0.25
3.724().88

4. 194077

3. 16:40.55

{
!

B7.04412.38
.14+ (.14
0.484 ().23
10,71+ 1.46

No excess -> Upper limits
(95%CL)

Total

49.324:6.94

42594585

734095

99.27+12.55

O bmervid

46

36

8|

L1

M. >~ 400 GeV at 95% CL
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—_
o)
2
=
l_l-
il
N
Q
N
T
o3
2
©

CDF RunII 195 pb™
Preliminary
L' 1T

95% CL
upper limit

sequential Z'
cross section

100

300 400
m,. [Ge\f!t:?]




Resonance search in e*e- events

* Frequentist model search of excess over
SM performed in mass intervall 150-950
GeV.

* Calculate in 1 GeV intervals the probability
that the background fluctuates at the
observed data level.

Probability of the Background Fluctuatingto>N,_,
£ 41LCDF Run Il Preljminary

* Mass windows : 4.8+0.044*M , =z S
Al -
* Lowest value 9.7 103 : M _, ~ 367 GeV : S 40
consistent with statistical fluctuation = =
» Data compatible with SM -> set limits -E 10“{— |
E = Expected Range for Min. Obs. Prob.
o LI
o 107k
o =
o n
1u"‘§—
- 3 & evidence level
1u“‘§— 1
- I Ldt=1.3fb
1u'ﬁ_|||||||||||||||||||||||||||||||||||||||

150 200 250 300 350 400 450 500 550
Di-Electron Mass (GeV/c')
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¥ Smdin Kermiche

Search for RS Graviton in yy events

kapI vs RS Graviton Mass Exclusion Plot

CDF Run Il Preliminary
Diphoton Data

ILdt=1.2fb'1

300 400 500 600 7’l.')02 800 900
Graviton Mass (Gev/c")
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Search for RS Graviton in e*e- events

Search for a narrow resonance decaying into
2 electrons in the mass range : 150-950 :

97 (99) > 6 —eTe”

® Same analysis as slides 18-19
interpreted in terms of RS model.

* See slide 30 for final mass limits on M,
in combined channels with di-photons

(reminder data and cuts)
Data: L=13fbH"1

Selection :

® 1 hight E; isolated lepton, with E; > 25 GeV
and |eta| < 1.1 (Central Calorimeter)

* 1 hight Et electron pt > 25 GeV with |eta] <
1.10r 1.2 < |eta| < 3.0 (Central + plug
Calorimeter)

* 1 track matching in CC

* 1 photon conversion veto

B Smdin Kermiche
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95% CL Limits (Spin-2, e'e)

—e— 95% CL limit

---- Expected 95% limit
— ka"l"u"l ,=0.10 (LOx1.3)
—— ka’M —D{]T (LO=1.3)
—— ka"M —DUS (LO=1.3)
— ka"l"u"l =0.025 (LOx%1.3)
e ka’M —D[l'l (LO=1.3)

CDF Run Il Preliminary

ij=13m4

-
=
T

5.Br(G— e'e’) (pb)

1078

IIII|IIII|IIII [' II|IIII III|II
1“2["] 300 400 500 600 700 800 900

M, (GeVic’)

Backgrounds :
e Drell-Yann : Z9 /y * > ete™

* jet + jet, W >e+u+y/jet,y+y
MC : PYTHIA, PDF CTEQ5L + HERWIG




kfﬁpl vs RS Graviton Mass Exclusion Plot

= 0.1

DJ Run Il Preliminary, 1.1fb’

=
X 0.09

0.08

0.07
0.06

0.05
0.04
0.03

0.02

CDF Run Il Preliminary

ILdl= 1.1-1.3fb"

0.000 300 400 500 600 700 800 900

¥ Smdin Kermiche

M, (GeV/c’)

i

e X

Eexcluded at 95% ¢
. SenSitivity
—DO,
luded by-

PRL 95

CL

sion-ewk

1 (2005)

LI 5 7 SPLALEEL S5 IR 50 M L LAY o ELNLR ) N L L L LA R LRI

O |

0.01

"200 300 400 500 600 700 800 900
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