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Exciting time now at the TeVatron !
frenzy activity in physics analysis

sSUsY

squarks

sleptons

Common identification/reconstruction cuts




TeVatron Performance

CDF and DO detectors

Physics Objects,
Leptons-only final states (and isolated tracks)
dilepton searches

= opposite sign leptons

phntnm | “photon
= same %b

... + Missing Energy and Photons
Events with dileptons and MET graviton
Multibosons
excited electrons
+ Jets and heavy flavors
Leptoquarks

Higgs

antiproton




Tevatron performances

Tevatron successes in early 2004

p ———

= Record luminosity 6.8E31 _
1.96 TeV

= 3.9pb'integrated in a single store o
= First store w/ antiprotons from Booster
Recycler =

Tevatron

D0 & CDF Run Il Integrated Luminosity through March 23 2004 |

e

——DO0 Delivered (from April 19th 2002)

H /_ 400 . =,
——DO0 Recorded (from April 19th 2002) / _._.ﬂ_ A
/- 7

— CDF Delivered (from February 9th 2002) M ai nIn jecto} : |

|| —— CDF Recorded (from February 9th 2002) -J_/ //‘ & RECYC'EF
/ ;

7

y

e

W
=3
=)

N T — .

N
N
\\ \\ \\
Luminosity (pb™)

AN
N

=
/%j
/_

/%g/ .

1/Feb/02 1/Apr02 1Jun/02 1/Aug/02 1/0ct’02 1/Dec/02 1/Feb/03 1/Apr/03 1Jun/03 1/Aug/03 1/0ct03 1/Dec/03 1/Feb/04

4/8/04 Simona Rolli, I.F.A.E. Torino 4



CDF and DO Experiments

FERMILAB'S ACCELERATOR CHAIN

Pt _--__-__:ii'w- MAIN INJECTOR

I.";{/. ,-":-__-_!:"-_:_ -5‘;_::&,\
v P REGYC T T . : .
TEVATRON ‘\?E i Y @ new inner tracking in 2T

T e S 2 (silicon&fiber trackers,

({ bzERO oo s /% mneeTnan [Preshowers)

R “:fﬁ ANTIPROTON g upgraded n detectors
iy » upgraded trigger, DAQ..

NEUTRING .o MF | » upgraded silicon, new drift
4 chamber, TOF
» upgraded p detectors and
calorimeter
» upgraded trigger, DAQ..
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Electrons & Muons Final States

A track pointing to an EM
calorimeter cluster
Inl <2.4D0

In| < 2.8-3.0 CDF

An isolated track
pointing to a muon s\b
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Searches in dileptons at CDF

G-BriZ'— ee) (ph)

CDF Run Il Preliminary (200 pb 'I}
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CDF Run Il Preliminary (1?3pb_1]
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q\:
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= SM prediction
B aco dijets
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Searches in dileptons ( cont'd)

CDF Run 11 Preliminary (200 pb ')
Little Higgs 1o T -
> O'BrZ'> ee) limit (35% C.L.) CDF Run 11 Preliminary (200 pb )
\ -Br(Z,— ee) LOX1.3 10 T T T

—— o-Br(Z"— ee) limit (95% C.L.)
O-Br{pqap— ee) LOx1.3

M, =M
Pr_pa @
1k M =M, - 100 GeV]

<Fechnicolor
/

Calculate the acceptances for
resonant states for 3 different
spin assumption (0,1,2)

100 F

G-Br(Zy— ee) (pb)

G-Br(Z'— ee) (pb)
=

2
10 f

2| M, =400 GeV
.
M, =300 Ge
SU SY . M, = 200 Ge
10 : :
400 600 5 800 10'3 L L .
1
CDE Run 11 Prelimi 2@ b Z,; mass (GeVic ") 200 300 400 500 600
103 u1|1 e 1m1n‘ary ( P ./T/ PG mass (GeVic %
——a— o Bri¥,— ez limit (95%C.|
2 NLO oBrii— el
10 F Choudhu ry, Majhi an =
10° CDF Run 11 Preliminary (200 pb ) /
0 T T
_ 10 F ——— G-Br(G—see) limit(95% C.L.) < . .
'.é, & Br(G—sec) PYTHIAXL3 3 EXtra = DI m e n SI 0 n S
’73‘ 1 F 10 Randall-Sundrum Model -
ET -1 3 / |
Z 10 g ® Randall-Sundrum graviton model
”g , T 10t 4-dimensional metric multiplied by warp factor
10 g2 exponentially changing with the additional dimension
5 Generating a large hierarchy does not require a large r,
-3
10 10-3 L
The coupling of individual KK states to matter is set by
10" : : : the weak scale (parameters : M and k/M; o)
200 400 600 800 sE, ‘ . KK states can be observed as spin 2 resonances
Ge 10
Vv mass (GeVic ) 200 400 600, 800
Graviton mass (GeV/c )
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Searches in dileptons (cont'd)

Events / 5 GeV/c 2

e Z' gauge bosons: M, > 735GeV/c? (SM-Like)
-1

___CDF RUN Il Preliminary (200pb_ ) _ CDF Run Il Preliminary
—e— Data CDF Run Luminosity (pb~1) Mz, g5%c.1, (GeV/ic?)
3 ——All 1A 18.8 440
10 DY Z->pp 1B 88.6 575
I QCD+cosmics lIA (summer '02) 16 275
, - lIA (winter'03) | 72.0 (56.0 for CMX) 455
10 [IA (summer'03) | 126 (110 for CMX) 585
lIA (winter '04) | 200 (180 for CMX) 735
10 e E; Z' Limits:
CDF Run |l Preliminary
1 Model Mass Limit at 95%C.L (GeV/c?)
Run | | Run Il (summer '03) | Run Il (winter '04)
Zsm 590 585 735
10'1 Zy 495 465 600
Zy 500 455 580
Zy 520 495 635
10'2 L - Z' 480 425 530
100 200 300 400 500 600 70D 800
: 2
Dimuon Mass (GeV/c *) e Littlest Higgs Z: Mz, > 755G6V/C2 (cos@ =0.9)
2 _ _
o8 ) = ————— (ETEZ - El f;—) 400 CDF RUN Il Preliminary (200 pb™)
M1JM2+P32—| S ‘ ‘ .I—o—-Datal I I
::350 [Jovzauevmm) @ RS Graviton of extra dimensions: Mg > 605GeV/c? (k/Mp, =0.1)
& CDF Run Il Preliminary
250 CDF Run Luminosity (pb~1) Mg gs%c.1 (GeV/ic?)
(l\Mpl = 0.1)
200 1A _ _
150 B - -
[IA (summer '02) 16 255
100 IA (winter '03) | 72.0 (56.0 for CMX) 370
50 (summer '03) 126 (110 for CMX) 475
1A (winter '04) | 200 (180 for CMX) 605
GI:I IJ‘.1 0.2 U.‘Q EI.‘4 015 0.6 EI.I? EI.IB EI.B. 1
|cos8|
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Dileptons Searches ( cont'd)

1ot e mits BT T === e
2 . = F
¥ - D@ preliminary 200 pb-1 & oL —#— Co
Nl Upper limit 95% C.L. S E - i Mok Bl
£ 10? g A BMED derms { 1 = 1.0 TV )
a F 10° = SM4+ED tarms | m_ =3.0TaW 2y
_f; B E = SM4ED f2rms ( m_ =80 TeV )
o i -
$10° 780 GeV 0L
N i B
D L —
1ﬂ—“ :_ “ra "‘ 1 _E
E ..‘.'.1:._-_._'__ N E
I I R TP B PR (S o' =
200 300 400 500 600 700 800 =
Z"Mass, GeV il
W 1] 100 200 300 -lm_ 500 &0 T &0
Diu Invar. Mass(GeV)
Summary of CDF/D@ limits on low-energy E6 models LED in dimuons at DO

Compare M(pL) and cos(6) to
SM distributions.

M(up) > 50 GeV
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DO searches for TeV-i(longitudinal) ED ;”:,

@

ED model where:

fermions confined to 3D world

SM gauge bosons propagate in
single TeV-! (longitudinal) ED

They are equivalent to KK Towers with

2 — 2 2M?2
M2 = M2 + n2M2,

lw D@ Run |l Preliminary

Strong negative interference effects

extra virtual effects

Di-electron dataset used

Result: M, > 1.12 TeV (95% CL)

Events/10 GeV

Indirect searches
LEP: >6.6 TeV;
all: > 6.8 TeV

4/8/04

SM fakes signal
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Search for doubly charged Higgs at CDF

Number of Events/10 GeV

»

(
y A\

Doubly charged Higgs are members of Higgs triplets occurring in several types of models

e extensions of the Higgs sector of the SM
e |left-right symmetric models
e SUSY left-right symmetric models

At the TeVatron doubly charged Higgs can
be paired-produced ( Z exchange) or
singly produced ( WW fusion)

0
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Background to same-sign ep. Same Sign |ept0ns signature
5 Jets
A Wadets Very small background!
[ Jwz
Decay Channels # predicted Evts
0.8
ee ¥
1.8_% g
+0.
pu 0.8_82
+0.
B} 1 eu .
50 100 150 20|0 250 O =0.4
Mass (GeV)
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(PR)

Cross sectionx BR

0.05

H™

CDF Run 2 Preliminary
L ~ 240 pb’

CDF Run 2 Preliminary

]
2

_ Coupling (h,)
g

g
L3, OPAL Excluded /
g
F CDF Excluded

L
10 160 180
H* Mass (GeV)

*, Theory (L)

_“K |

..
.
L

Theory (R) ™ n....,

90 100 110 120 130 140 150
H™ Mass (GeV)
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+ Photons & Neutrinos Final States

Neutrinos:
Large Missing Enery

Photons:
EM Calorimeter
cluster with no
associated tracl
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DY Run Il Preliminary

= Search for an excess over the SM
prediction in the kinematic space

= Look at the Missing E; sensitive to
new Physics

= Set upper limits at 95 % C.L. with
acceptances derived from WW-like
events

D@ Run Il Preliminary

m  eupdata

All Contributions
[0 Physics BG

[ Instrumental BG

||
LLL%L
.

= o02fF : = 10
\-i-' 0_13: \ —a— 95% CL Upper Limit _____ _:
2 0.6 \ ----- —
o - Ayt —
[} o —a— 90% CL Upper Limit - L' 't
T e s G NS e s S T =
5 euE— N = Limit!
g-;_] 0.12 = T //
S aaf e e
s F b <+ =
'm, 0.08F \ —
) o =
E 0.06 ~ e 5H|
= - \b_‘_—‘—-—'—‘_'_."'——\..____‘_'_.___: =
=, 0.04p —
E = =
o 0.02 = 3
3 0 C 11 111 1 | N . 1111 Pl N e | | e B4 e | | ] | N | 111 I_
0 5 10 15 20 25 30 35 40 45

Missing Transverse Energy (GeV)
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Search for ED in ee/yy channel at DO & w»

Strategy
Use di-EM objects
includes both ee and vy
Fit
di-EM invariant mass
cos 6* (scattering angle in rest frame)

Dataset 200 pb!

Selections
= Two EM with Et > 25 GeV with tight
quality cuts
= Geometrical Acceptance
« |etal < 1.1 for CC
« 1.5 < |eta] < 2.4 for EC

« Consider CC-CC and CC-EC
combinations

4/8/04

|SM Prediction

@
£1o
10 1
1 0.8
107 042
1072 02 Z
200 400 600 0 <
diEM Mass, Gey
ED Signal
‘2103
10 ',':’,:;: :: 1
! " ’I::f,;EEEEEEZ,IZﬁI""" 0%3
el M- 5
400

diEM Mass, Gev
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D@ Run Il Preliminary

| Data |

'Ir

.200 400 600
diEM Mass, Gey

QCD Background

&
=10
=10?
10 ’ o 1
11 0.8
10" 0046*
102 2 %

400 600
diEM Mass, Gev
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LED Searches in ee/yy: Results

iﬂf’

nG95 = |:/M4S

v

= Set limits using GRW formalism:

m  Use CC-CC & CC-EC combinations
independently, combine final results —

dEM Hass Specitim{ D@ Run Il Preliminary

Events/10 GeV

CDF Run II Preliminary (200 pb ! )

(=] =]
[ .
T

—
=
[X]
T

=

Events / 5 (GeV/c 2)

—_—

O 1

*  Data

[ Drell- Yan

. QCD Background
] tt, WW, WZ, tt

100 200 300 400

Dielectron Mass (GeV/e 2]

500

4/8/04

100 200 300 400 500 600 700 800 QDU

diEM Mass, GeV

fakes

Results :

Run II : Ms > 1.36 TeV

Spin 2 Acceptance Runl+II: Ms > 1.43 TeV
< CDF Run II: M¢ > 1.11 TeV
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Di-boson Signals

Alchannel Byt-channel

A) u-channel B) t-channel
q W Y q W W g s ¥ 9 ———tnnrmnns 7
@ ANNY @ ANNT
] ——— s T e ¥

C) Lnner Bremsstrahlung

C) s-channel

Triple Boson ]
Coupling

W

q ! [Non SM!
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Wy at CDF

i First select W—lv events :
= Electrons @ E =25 GeV: missing—E =25 GeV

= Muons : E =20 GeV: missing—F =20 GeV

S(Wy)xBR(W—lv) = 19.7

+ 1.7 (stat) = 2.0 (sys)
+ 1.1 (lumi) pb

i Then look for additional photons :

- I.,l{plmmn ) =7 GeV

= |n"f| < 1.1
= AR(Ly) =10

For E(y) > 7 GeV and AR(l, y) > 0.7:
o(Wy)xBR(W—lv) (Theory) =193+ 1.4

CDF Run 2 Preliminary 202 /pb

% r @ data 259 events .
O ol O Wy—lyMC+BG
g 0 QcD+zy+rvy | <dm
2 v O zZy+vy i
o [ R ] data well
o B vy ,
wilIE | __ described over
o F E o
& all photon E s
E 1 and separations
Z 1L -
i —
104 l - 1 | 11 | 1 | 1 II

L | Lol L |
0 20 30 40 50 60 70
Photon E ; (GeV)

.

CDF Run 2 Preliminary 202 /pb

m :I T TT | T 1T | T 1T | rTTr 7T rrT T T T T T T T T TTT I__
™ 70 @ data 259 events
° t [J Wy—s vy MC + BG |
9 eo- O QCD+Zy +vy |
o I O zy+wvy
D sof- |
Yo - 4
0 C a1
& 40— —
2 ]
z .
20 ]
1nf_ | ——] —f
O ]
[ | |i' iy | N IR AN AR A A A i
0 1 2 3 4 5 6 7
AR(, )
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Zy at CDF

. CDF Run 2 Preliminary 202/p CDF Run 2 Preliminary 202/pb
o(Zy)xBR(Z~>11) =5.3 - mﬁ_ ® 69 candidatss _“‘E B ]

+ 0.6 (stat) = 0.4 (sys) 9‘.2 - DZT—> Iy MC +BG ] E F
+ 0.3 (lumi) pb S b o »nh
Z T :“-; :
nE 1 Eaf
For E(y) > 7 GeV and AR(l, y) > 0.7: 155_ E N
o(Zy)xBR(Z—>1l) (Theory) = 5.4 + 0.4 : z e
10 - 10F
CDF Run 2 Preliminary 202/pb 5‘ E 5_
—"'l""|""|""|""|""|"'.'|""|""§ ST E— e “n

® 60 candidates ] =51 15 3 ESR(n%ar:ii 20 40 60 80 100 120':‘4?"‘1;?1,1'?[50{1 22(224{032)

DZHH vMC +BG 1

DJet—> +BG 3

Now V+y cross-sections well established, we are:
 optimizing sensitivity to anomalous coupling
and new physics
* testing the Standard Model in E,u i
ways unique to the TeVatron
(e.g. observing RAZ in 0 F
METEREE " [NE I AR SR TR SRR R

: - W y production)
0 1I] ZI] 3l] 40 50 60 70 80 1L
photon E; (GeV)

c I L L | L L
0 10 20 30 40 50 60 E/ce 30

N events‘n G eV
T

er
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Observation of excited states of quarks
and leptons might confirm the
hypothesis that they are not
elementary particles , but composite
states

CDF searched for excited electron (€")

using high pt electron data (L=200 pb!)

« Select events with eey in the final state
 Look for resonance in M(ey)
« SM backgrounds :

Zvy + DY , Z+jets, WZ, Multi-jets, vy vy +jets, ...

M./ A

Excited electrons at CDF

08¢+
06}
04}

0.2}

CDF Run Il Preliminary
J.L .dt=200pb ™

95% C.L.
Exclusion Region

200 400 600 800
M,. (GeV)

At Tevatron, € can be produced via contact
_interactions or gauge mediated interactions

fL -dt =200 pb”
3 ‘ ‘

— CDF Run |l Preliminary
v ‘-'> | ——CDFRunlI
@ 10 [ ......ZEUS (1994-1997)
L)
— [ H1
<
—
¥ 10
q e
r4
e S
10
q e [Fefer
107 b ‘
100 200 300 400
M,. (GeV)
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Excited electrons at CDF

run 1147806 event 1167222

*Could be ZZ event! 20
)

uT 40

20

MET=13 GeV

M(el-pl) =92 GeV/c?

M(e2-p2) =91 GeV/c?

4/8/04 Simona Rolli, I.F.A.E. Torino

Et(e1)=44 GeV
Et(e2)=42 GeV
Et(p1)=46 GeV
Bt(p2)=26 GeV
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+ Jets Final States

Jets:
energy deposit in

Nn-¢ cone
m| < 3.6
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Search for Mass Bumps in Dijets at CDF @5?”

Q{p}/&// , o
<
¥
= Inclusive jet samples Prob 06569
3 p0 1.31e+16 £3.502e+15
= MET/ 2E; < 6 and 3E < 2.2 TeV 0 . ot gt || 02753 201108

-
o
e

p3 5.659 £ 0.05742

v 2 highest E; jets selected

= fit of the mass spectrum with a
simple background parameterization
and search for bumps comparable
with the mass resolution.

-

CROSS SECTION (pb/GeV)
S o 3

CDF RUN 2 PRELIMINARY

=y
o
s

e DATA(Sph™)
PARAMETRIC FIT —.b\
|

1 1 1 | 1 L 1 | 1 1 1 | 1 1 1 ‘ 1 1 1 | 1 L L L
200 400 600 800 1000 1200 1400
DIJET MASS (GeV)

-
[=]

Highest mass event

no significant evidence for a new particles...yet

Run 152507 event 1222318

cos 6* =0.30
z vertex = -25 cm
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Search for Mass Bumps in Dijets at CDF

o
w

200<M<1130

200<M<760

280<M<420

300<M<410

260<M<640

ExtraDimensions

Coupling k/Mp,
o
a
w
T

0.2

Q.15

Q.05 -

CDF Run Il Preliminary (75 pb™)

R
Randall-Sundrum Graviton
95% CL Excluded Region

in dijet decay mode

Excluded: *
220<M;<840 GeV
(k/Mp1= 0.3)

4/8/04

%5

MR . Ll ! Ll
300 400 500 GO0 700 800 90C
Graviton Mass (GeV,/c?)

P adoe a

) bl \’( ) Wissie
Ph . N
) A /O/ o

Search for New Particles Decaying to Dijets

10* g

0.8 {pb)

——
CDF Run 2 Preliminary (75 pb™")

-"._ Axiglucn or Coloron =
= / 200<M< 1130 GeV Excluded 3
e Excited Quark ]
.‘n_ 200<<M <780 GV Excluded
T Color Octet Technirho

~.. ZH0<M<E40 Gev Excluded

L .
SO0<M<410 GoV Excl. 5 ey -
1 E g, piquark 4:3‘-» “ 3
ZA0<M<420 Gav Excluded """-..__ ""'\1:7
» & 95% CL Upper Limit "'\-\. B
19 Imel<2.0, lcost<2/3 e E
N R B S R A B B T - . R
200 300 400 500 600 YOO 8OO s00 10D0 1100

New Farticle Mass {GeV,/c*)

Complementary to dilepton search

0.1

CDF Run II Preliminary (200 pb 71)

Randall-Sundrum Graviton
0.08 95% C.L. Excluded Region

in dielectron decay mode

& 0.06 |

k/M

0.04 |

0.02

k/Mp,

200 300 400

500 600

Graviton mass (GeV/c 2)

Simona Rolli, I.F.A.E. Torino

04 CDF Run Il Preliminary

p.og- RS Graviton Model
95% C.L. Excluded Region

Dimuon Decay Mode
0.08f

0.07

0.06 JLdt ~126pb™]

00350 300 350 400 450
Graviton Mass (GeV/ cz)
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g,‘

Searches for LED in Missing Energy + Jets at DO

s

Graviton is produced Monojet like topology
recoiling against a jet or
gluon Y
ET (Jetl) > 150 GeV, " D@ Run Il Preliminary
E; (Jet2) < 50 GeV, e if;;'a
¥r > 150GeV ,_?Ij ". ] Signal
D(Met,jet)> 30° el iy
Background: Z(=>vv)+jet(s) wof
Large energy scale uncertainty .
g""’oi— — DO prelim. S50 100 150 200 25|:| au-u- ssn -1|:||:| 450 srlm
e D@ Run | missing ET
= %00 | CDF Run |

T, I3 Observe 63 events;

¥ expect 100 £ 6 = 7 in 85 pb!

o Kfacwr= Signal Limit at 95% C.L.= 84 events

50 - 1 (expected limit 128 + 28)

4 5 6 7
Nd
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Leptoquarks

Several extension of the SM model (GUTS, Technicolor, Compositeness, RPV-SUSY)
assume an additional symmetry between leptons and quarks

Carry both lepton (L) and baryon (B) numbers
Couple to quark and lepton of the same generation

sqrt(s) = 1960 Gev

sqrt(s) = 1800 GeV'

NLO cross section for scalar LQ production
Phys Rev Lett 79, 1997
CTEQ4M.Q=M_LQ

o o
> = o
I I I

o v
[T T T T o T o e e o e

At the TeVatron they are
pair produced

Their decay is controlled
by f = BR (LQ—lq )

it ‘ L L ‘ ) i LA ‘ B i ik
200 220 240 260 280 300 320
M(LQ) GeVic*2

30% increase in
cross section at RunII

4/8/04

Experimental signature:
high P; isolated lepton(s)

and/or B + 2 jets

Simona Rolli, I.F.A.E. Torino
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LQ search in vvijj at CDF

Signature: Large MET and 2 jets B’ =BR(LQ—vq) = 1

Flavor independent

CDF Run Il Preliminary

% S CDF Run 1 Preliminary (191 pb
8 sof [Latmror Sample Composition: | 5 | rastee )
[=] [ = P! i a .
% a0k Data W/Z + Jets mé , CDF Upper Limit, 95% CL
E i I:I QCD prediction top i 10 Theoretical cross section (PRL 79, 1997)
Wt ] X INQ\ e CTEQSM, Q=m(LQ)
30 -
; E I;';j'mE_V\:Z; gzr\'f‘;'g'c’” QCD fakes © CTEQ5M, Q=0.5m(LQ), 2m(LQ)
20l
; Expected =118+14
10f
D_ 1 1 I_l_ I I.-I ’I_ _+_ I_"'_| I — | bed 1 10 :_
50 100 150 200 250 300
Missing E | (GeV)
78 - 117 GeV/&
124 events seen after analysis cuts

I 1 I 1 | I 1 1 | 1 |‘."1 | 1 L 1
80 100 120 140 )
Leptoquark Mass (GeV/c")
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2nd generation LQ at CDF

Signature: 2 muons and 2 jets
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by u + track selection

Klnemallc 5|g/bkg discrimination
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2 events seen after analysis cuts
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FJDF Run IT Preliminary (198 pb_L)
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1 Theoretical Cross Sections, Phys Rev Lett 79, 341, '97 —
- \ o CTEQM Q=M =

\ CTEG4M, Q@=05.2M ,
\ CDF upper limit, 85% CL

10" & &\L —2 events observed _

G x p* (pb)
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" Search for 2™ Generation \
Scalar Leptoquarks, p=1 \
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Summary of LQ searches

Scalar LQ CDF
Generation p M (GeV) M (GeV)
Run 1 Run 2 Run 1 Run 2
1st 1 213 230 225 238
0.5 182 166 204 194
0 78-117 98
7nd 1 202 241 200 186
0.5 160 180
0 78-117 98
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Events / 10 GeV/c’

Cross Section (pb)

—

—

1.0F o ]
Js =1.96TeV — I,
o pp —=WH —Ivbb
Selection:
0.1 eHigh pt lepton data
ZH eOne high pt central e or u, large MET (MET>20 GeV)
o2 jets (at least one is tagged as b-jet)
100 120 140 160 1é0(G'w2;)>0 eVeto events with >1 lepton (suppress ttbar)
IllEI ev/c
CDF Run Il Preliminary (162 pb™)
2T * Wi2jets (Data)
= WH (m,=115GeV/c’)
0 N : ?ogfg)?ggoﬂ%rygﬁ AR .Mlstags
I - WHx 100
g [
: \Wbb, Wcc, Wc
6 [ —— mean = 107.85 + 0.25 GeV/c’
: width = 18.69 + 0.25 GeV/c 'QCD S/ B=0.054
4l
: e tt, single t, di-
2 boson, Z(—tt)
o
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Higgs Search (cont'd)

CDF Run Il Preliminary (162 pb")

Future improvements :

Include forward electron
Improvement jet energy resolution
Improve b-tagging

Combine with other channels
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Improved limit over Runl, but sensitivity
of current search is limited by statistics

CDF PRELIMINARY Run 1
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95“% CL upper limits
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DO sets an upper limit of
12.4 pb at 95% C.L.
for m(H) = 115 GeV/c?
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Old D@ top mass average: 172.1 + 5.2(stat.) + 4.9(sys.) GeV

New D@ top mass average: 179.0 + 3.5(stat.) + 3.8(sys.) GeV

New Run I top mass combination

x2., = 2.6 for 4 degrees of freedom: 63.2% probability.

Experiment | Measurement | Pull# | Weight [%]
CDF leptons+jets —-0.32 222
N 6 di-leptons —1.01 71
a2 — All data, with old
= — . world-average M, all-hadronic +0.75 6.9
5 -._. :lé ::E::;g gmp DJ leptons+jets | 4+-0.66 57.8
4 | Bl I'heary uncertainty di-leptons —0.80 6.0
New Higgs mass . #PUll: (2; — 7)//oF = oF
constraint 3+ f
_> 2
0.20
1 | Flegiudn ; -
exXcliude 5?
{ by areot My = 1171 GeV
0 searc}':es : | |
20 100 400 or < 251 GeV (95% CL)

Higgs Boson Mass [GeV/c?]
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Large Extra Dimensions (LED)

= Weakness of gravity is explained by Extra Dimensions
= SMis confined to 3D-world (brane)

= Gravity propagates in ED and is as strong as other interactions but this is
apparent only to (3+n)-dimensional observer

= Can detect LED via virtual graviton effects
= Searched for anomalies in e*e- and yy events
2

(b)

= Also searched for monojet signatures
= Jet recoiling against G,

4/8/04 Simona Rolli, I.F.A.E. Torino 36



Old Higgs mass limit from My,

Mip = 174.3 £ 5.1 GeV
logMy = 1.98%0%

My = 9615 GeV

or < 219 GeV (95% CL)

4/8/04 Simona Rolli, I.F.A.E. Torino



LQ limits compared to HERA
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Dimuons searches at CDF

Cross section and mass limits on SM-like and E6 Z’:
Cross section and mass limits on RS G:

CDF RUN Il Preliminary (200 pb ')
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