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

sleptons

Common identification/reconstruction cuts




TeVatron Performance and CDF detector

Searches and Limits
Leptons and tracks based searches

dilepton searches
= Opposite sign leptons
= Same sign

CHAMPS

Magnetic Monopoles
... + Missing Energy and Photons

Multibosons

SM Higgs in WW

excited electrons

GMSB SUSY

+ Jets and heavy flavors

Leptoquarks

SM Higgs

SUSY (MSSM, RPV)
Indirect Limits from B.—uu

photon

antiproton




Tevatron performances

Tevatron successes in early 2004

= ~430 pb!delivered s — M
2 P
= ~350pb-! on tape. . T T:,_
= Analyses presented here are using > =2
from 38 pb! to 240 pb-! of data

= Error on luminosity is £6%
= 1.6% due to CLC systematic error on CLC

rate
= 4.0% due to CLC acceptance sys ~ o B ! -
= 3.8% due to limited by knowledge of ) ap - .y
pp inelastic cross section. e Main Inje;:td'r :
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CDF Run II Detector

Wall Calorimeter (H) \‘/

Central Calorimeter (E H)

From Run |[:

«Solenoid

eCentral muon system
«Central calorimeter
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New For Run Il:

Forward Calorimeter (E) o | N \* .. /
- Front_end DAQ Luminosity Monitor ; o
ime of Flight
° Tr]gger entral Outer T?ac:ker
Silicon Vertex Detector
Track (L1) and Displaced Track (L2) Intermediate Silicon

«Silicon Tracker (8 Layers) (|n| < 2.0)
«Central Outer Tracker ([n| < 1.0)

«Plug Calorimeters (1.0 < | < 3.6)
«Extended Muon Coverage (|| < 1.5, gaps filled in)
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Electrons, Muons and Tracks

Central electron:
A track pointing to an EM
calorimeter cluster

‘Loose’ muon:

An isolated track
pointing to a gap i
the muon coverage

Plug electron:
EM calorimeter cluster
(silicon, COT hits may
be attached)
1.0 < n| <

‘Tight’ Muon:
isolated track pointiRg
to a muon ‘stub’

Tracks:
Isolated and/or MIP
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Searches in dileptons

G-BriZ'— ee) (ph)

CDF Run Il Preliminary (1?3pb_1]

= SM prediction
B aco dijets

[ ] tau-tau, ww, Wz, 2z,
tt, W+jets

Mo
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M.. . (GeV)

= 10°
O
g 1
h
g e |
. CDF Run Il Preliminary (200 pb ) @ 10
10 I.I:J
G- BriZ = 1) limit (95% C.L.) ,
a-BrZ— II) LOx1.3
10 ¢ 570 GeV (Z,) 10
610 GeV (Z,)
-2
] 10 J |
y 100 200
0" Forward
electrons :
) 1.2<m|<2.5
10
750 GeV Calonmeter
m__q, . (£ SM coupling)| seeded Si1
200 400 600 800 tracking
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Searches in dileptons ( cont'd)

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

SUSY

G- Br(V— ee) (pb)

. 1
5  CDF Run 11 Preliminary (2@pb/‘j'/

10
2
10 f

10

2
10

3
10

——a— o Bri¥,— ez limit (95%C.|
NLO oBrii— el
Choudhu ry, Majhi an,

Little Higgs

G-Br(Zy— ee) (pb)
S.—-

CDF Run 11 Preliminary (200 pb ')

2
10 F

—— G:Br(Z'— ee) limit (95% C.L.)
o 'Br(Z,— ee] LOx1.3

CDF Run 11 Prelimina

10
—— G-Br(Z'— ee) linlit (95% C.L.)
O-Br{pqap— ee) LOx1.3
M, =M
Pr_y A9
1k Mmr_MpT - 100 GeV |

G-Br(Z'— ee) (pb)
=)

¥

M, = 400 GeV
M, =300 Ge

M. =200 Ge

T

3
10 *
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800 10°
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p.®p mass (GeV/c 2)
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o CDF Run 11 Preliminary (200 pb ) /
—— G-Br(G—ee) limit(95% C.L.) - -
& Br(G—sec) PYTHIAXL3 3 < EXtra_DI menS|OnS
10 Randall-Sundmm Model /A
)
g ® Randall-Sundrum graviton model
T o0t 4-dimensional metric multiplied by warp factor
g exponentially changing with the additional dimension
@ Generating a large hierarchy does not require a large r,
10°}
The coupling of individual KK states to matter is set by
the weak scale (parameters : M and k/M; )
10° L ‘ . KK states can be observed as spin 2 resonances
200 400 600 N 300
Graviton mass (GeV/c )
Simona Rolli, RTN Meeting, Pisa 8



Searches in dileptons (cont'd)

Events / 5 GeV/c 2

10

-1
10

10

cos f =

-2

_CDF RUN Il Preliminary (200 pb ")

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

1

100 200 300

2

M/ M? + P}

4/30/04

(e —e7ef)

—e— Data

—— All

DY Z->upn
M QCD+cosmics

400 500

600 700 800
Dimuon Mass (GeV/c )

CDE RUI"J ] F:raliminat:y (ZI?D pt?")

Events / v.uza

—e— Data

0 01 02 03 0.4 05 0.6 0.7 0.8 0.9

[] ovzsup (PyTHIA)

CDF Run Il Preliminary

CDF Run Luminosity (pb—1) Mz, g5%c.1, (GeV/ic?)
A 18.8 440
IB 88.6 575
[IA (summer '02) 16 275
[IA (winter '03) | 72.0 (56.0 for CMX) 455
[IA (summer'03) | 126 (110 for CMX) 585
[IA (winter '04) 200 (180 for CMX) 735

e E; Z' Limits:

CDF Run |l Preliminary

Model Mass Limit at 95%C.L (GeV/c?)
Run | | Run Il (summer '03) | Run Il (winter '04)
Zsm 590 585 735
Zy 495 465 600
Zy 500 455 580
Zy 520 495 635
Z' 480 425 530

e RS Graviton of extra dimensions: Mg > 605GeV/c? (k/Mp, =0.1)

e Littlest Higgs Z: Mz, > 755@eV/c? (cosf =0.9)

1

|cos8|
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CDF Run Il Preliminary

CDF Run Luminosity (pb~1) Mg gs%c.1 (GeV/ic?)
(k/Mpl =0.1)

A - -

IB - -
[IA (summer '02) 16 255
IIA (winter '03) | 72.0 (56.0 for CMX) 370
(summer '03) 126 (110 for CMX) 475
IIA (winter '04) | 200 (180 for CMX) 805
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Search for doubly charged Higgs

Number of Events/10 GeV

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

4/30/04

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

Simona Rolli, RTN Meeting, Pisa

(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)

Theory (R)

90 100 110 120 130 140 150
H™ Mass (GeV)
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rged |V assive Farticle

= Long lived particles escaping the CDF detector
= looking at high pt muon trigger

= Isolated, slow moving
= p; > 40 GeV/c to have full tracking efficiency
= long time of flight through the detector

= TOF measurement 0 D Run 2 Prelminary o Ee 0
= RunII TOF system provides s 10’k z;zn 000222;
sensitivity to higher py than dE/dx P 5 :
(LEP searches) st :
. event t, from tracks with P, 5 10F J‘ ! ot = 53 0" E
= : =33 pb .
> 20 GeV/c 3 I
= tested with W electron sample 5 10 3
= Looking for tracks with high = -
TOFtracks - tO 1
5 4 3 2 1 0 1 2 3 4 5
Aror (NS)
Simona Rolli, RTN Meeting, Pisa 11
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rged |V assive Farticle

240" p— - - - - - Interesting NLSP cases in GMSB
g f " CDF Run 2 Prelimi -
k Y eared stop or stau as the lightest SM partners
B10°k v, [Precicted stop - strongly interacting
S c g
2 ; stau - weakly interacting
10 F } +
i = CDF Run 2 Preliminary L dt=53pb"
1 F J.L dt =53 pb'1 % Production cross section (NLO)
[ 1 1 1 1 1 1 % == % -. Cross section limit (Stop isolated)
0 0.5 1 1.5 2 25 3 8
Mininum A (ns) @
S
O
The counting experiment required A(TOF) > 2.5 ns. 02078090 100 110 120 130 140 150

This point has a background prediction of

2.9 +/- 0.7 (stat) +/- 3.1 (sys), with 7 observed.

Stop Mass (GeV/c)

=) M(stop) > 108 GeV @ 95% CL.
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Magnetic Monopoles

* Drell-Yan like

production: | .
Like an electric
charge in electric field
9 M o
oL CL =
q nmim m .
...E:I]g;- . Drellé"r'ann
— 10sF = * (gle) led
* Use replacement 210 Ty . comvoluted &
af N

10:F RN
e— gp. 10°F

1? 4 SO S

1F "

102 NN

10- % L \\

10 NS

105 DAY
Non-pertubative coupling—g/e ~ 68.5—no reliable 103} O\
calculations from field-theory. Use as benchmark. P S DL

200 400 600 800 1000

)

Mass [GeV/c 2]
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Magnetic Monopoles

3
— 10 E
Effect Efficiency | Statistical | Systematic o) CDF Run Il Preliminary
Uncertainty | Uncertainty & 20,
TOF acceptance (MC) | plot: ~ 65% plot 4% c 10 3 Drell Y _
TOF response 100% negl. negl. o rell Yan cross section
TOF spoilers 86% 1% 5% © 10 ¢ o
TOF timing (MC) plot: ~ 100% plot plot D g sensitivity
TOF digital 100% negl. negl. )]
COT width cut 100% negl. negl. % 1
COT segment finding 94% 5% 3% o 4f — N
. =10 | 95% CL Limit
Table 1: Summary of efficiency. O i
27T
10 ¢
T T | J 1 I 1 af
" FNAL j 1 O I | I I 1 | 1 LN | I I |
10 —— — 200 400 600 800
< ISR 243 FNALESS2 | f Monopole Mass [GeV]
(5] - -
z ——sr-1 FEP1TTos oL
= 10 PEP, PETRA TRISTAN ]
&)
L
73] - —
9 : — direct
@] . ! e - — — - indirect 1 -
g 10 E=oUTLa | p SPS2 nrect Best Limit WorldWide
---I-'-—"-T’FN.&\LJ 1 | 1 l
1 10 10°% 10°
MASS (GeV)
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+ Photons & Neutrinos Final States

Neutrinos:
Large Missing Enenry

Photons:
EM Calorimeter
cluster with no /
associated track
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Di-boson Signals

Alchannel Byt-channel

A) u-channel B) t-channel
q W Y q W W g s Y 9 ———tnnrmnns 7

AVAVAL q

] —te—tnmmnns 7 ——t—tmmmmns

C) Lnner Bremsstrahlung

C) s-channel

Triple Boson ]
Coupling

W

q ! [Non SM!

4/30/04 Simona Rolli, RTN Meeting, Pisa 16



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

o(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
= | nf| < 1.1
= ARiLy) =07

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 | I

L | L L 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
° r 0 Wy— vy MC + BG |
0 so[- [0 QCD+Zy +wvy ]
2 U
o C O zy+vy
(1 56 B
[Ta - i
0 C a1
a 40— -
N C ]
E af + 3
Z C ]
20 =
10:— L —— -
E [ —————
T " S — Tl ENET I AN I AN AT

o2
-
N
w

4 5 6 1
)
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Zy at CDF

. CDF Run 2 Preliminary 202/p CDF Run 2 Preliminary 202/pb
O'(Z’Y)XBR(Z%“) =5.3 o 305_ ® 69 candidates _g NE 35;_ ® 50canddates
£0.6(stat) =04 (sys) [ %7 [Jorweess | 3 2 [Jert1c 50
+ 0.3 (lumi) pb S b 1o i
‘ 2"; 7 %‘é znz— :
For EL(y) > 7 GeV and AR(, y) > 0.7: £ ER ]
o(Zy)xBR(Z~>11) (Theory) = 5.4 + 0.4 : Z " E
10f 4 nE .
CDF Run 2 Preliminary 202/pb 5‘ 3 i3 E
SRR AR ARl R AR RRLRN ALY RRARRRRRRE - ]
i ] b LT —— l.I[l 20 40 60 80 100 120 140 160 180 200 220 240
# 69 candidates ] nu 05 i 15 3 ESR(ngeargii" MINV(I,I,T) ( eV I((:2)

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 8O 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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Excited electrons at CDF

< 1t
i - ~ CDF Run Il Preliminary
Observation of excited states of quarks = 08| IL e
and leptons might confirm the
hypothesis that _they are not 06 oL
elementary particles , but composite Exclusion Region
states 041
02 | T
1]8 ) ) ) ) ) ) ) ]
CDF searched for excited electron (€*) 200 400 600 Mﬁ?;i "
using high pt electron data (L=200 pb1) e
At Tevatron, € can be produced via contact
_interactions or gauge mediated interactions
« Select events with eey in the final state
) 1 — CDF Run Il Preliminary !L -d1 =200 pb"
 Look for resonance in M(ey) v o [—coraun
3 10 [ ... ZEUS (1994-1997)
* SM backgrounds : s | i
Z vy + DY , Z+jets, WZ, Multi-jets, y y +jets, ... T
_ - w0l
10-:00 | 260 | 360 | 460

4/30/04 Simona Rolli, RTN Meeting, Pisa 19



Excited electrons

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?

4/30/04 Simona Rolli, RTN Meeting, Pisa

Et(e1)=44 GeV
Et(e2)=42 GeV
Et(p1)=46 GeV
Bt(p2)=26 GeV

20



Searches for SM Higgs in WW

Dominant @ the TeVatron
for m(H) > 135 GeV/c?

AD(lep1.lep2) distributions of signal and backgrounds can be used to
set a 95% CL limit on cross-section x branching ratio of the process

Branching Fractions

30 {[FH] et LA H jls s sl
m, (G Vi)

o-BR(gg—>h"->WW™*) as a function of higgs mass

4/30/04 Simona Rolli, RTN Meeting, Pisa 21



—
]

o(gg — H) x BR(H - WW) (pb)

10

Searches for SM Higgs in WW

o]

CDF PRELIMINARY Run 2

———
95% C.L. upper limits

(

Standard Model

140

T I R R |
150

160

T R
170

180

Higgs Mass (GeV:’czj

=»THWG prospects are basically
for fb-! scale, of which excessive

signal manipulation and back-

ground control are different and
easier than when data is lacked

higgs mass (GeV) 140 150 160 170 180
o(gg—>h") (pb) 0.45 0.36 0.30 0.25 0.2
BR(H=>WwW*) 0.48 0.68 0.90 0.97 0.94
int luminosity (1/pb) 184 £ 11
— total acceptance (%) | 0.12420.012 | 0.228+0.023 | 0.402+0.040 | 0.476+0.048 | 0.449+0.045
expected signals 0.10+0.01 0.15+0.02 0.2240.03 0.22+0.03 0.17+0.02
WW background 3.51£0.41 3824045 | 445052 | 5.3840.63 6.49+0.76
all other background 0.68£0.16 0.90+0.24 1.34£0.35 1.91£0.47 2.400.55
95% CL limit max-lik (pb) 18.4 9.8 6.2 8.2 8.8
95% CL limit A®-binned 17.8 9.4 56 56 6.4
Comparison with THWG
Assumed Higgs Mass (GeV) | 140 160 180 m @ 184/pb scale
Signal Accpt: Ours currently 0.104 0.224 0172
Interpolated THWG prospect | g 442 0.276 0176
Backgrounds: Ours currently | 4.189 5788 8.895
Interpolated THWG prospect | g nog BOOG £092
S/sqrt(S+B): Ours currently L0503 0914 0370
Interpolated THWG prospect | 0.151 0.265 0.188

4/30/04
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Search for W’

Look for an excess in the *electron” and *neutrino” transverse

mass distribution over standard model expectation.

1.

Events per 4 GeVic®

4/30/04

CDF Run Il Preliminary (204 pb’)

IIIII‘ IIIIIII| Lo IIIIIll.I_Ij

10{] 200 300 400 500 600 700 800 900 1000

M. { (GeVic')

One Central electron (Et > 25 GeV)

. MET > 25GeV

. Dilepton events (e e or e mu) removal

- for removal of ttbar, DY and diboson

- 27 electron Et > 15 GeV in central or plug
- muon Pt > 15 GeV

. 2/5 < “MET / eET” < 5/2

- to reduce QCD background

ol

Events per 5 GeVic

10}

107k

102k

102

10°f
10° L
10%

bg sum

M,,= 500 GeV/c?
—— M,,= 750 GeV/c?

-I. 1 r"\’.P;';L;.'_".HIl-l-{IJd . [h‘n_. - _:

Ll ....LLLL

0 100200300 400 500 600 700800 9001;_000

M, (GeV/c")

Number of events

in M_T (GeV/c"2)

=

> 200 > 250 > 300

Expected (SM) 66.1 24.8 10.0
Observed 72.0 33.0 14.0
95% CL 22.6 18.3 12.1

We excluded 23 or more signal events at 95%
confidence level above M_T = 200 GeV/c"™2 at
204 pb™-1 of data

without systematic uncertainties.

Simona Rolli, RTN Meeting, Pisa
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SUSY searches in diphoton + F;

GMSB scenario
NLSP = %, — vy G

Sample selection (202 pb1)
e 2 central photons E; > 13 GeV
e cosmic rays and beam halo rejection

CDF Run Il Preliminary (202 pb )
1 1 1 |

e Data
O QCD & fake photon
[0 SM yy production
[ ey background

EX>13, n7]<1.1

Events/5 GeV

40 60 80 100
Missing E; (GeV)

For E; > 45 GeV
(:).60"0-50_026 £ 0.29

4/30/04

pp —( X =) %% %%

—>

Simona Rolli, RTN Meeting, Pisa

L | 1 1 1 1 1 1
[ CDF Run Il Preliminary (202 pb'1)
- Neutralino NLSP in the yy + B; model
— " .
o]
Q. 1¢ =
S i ]
A
m [ e
X L RNy . ....... )
L 4| M=2A
10 | N=1
- tanp=15
p>0

—

2y + E/T
A (TeV)

50 55 60 65 70 75 80 85
1

Chargino Mass (GeV)

M(C,) > 168 GeV @ 95% C.L.

24



Completing the puzzle ( almost..)

Jets:
energy deposit in

Nn-¢ cone
m| < 3.6

4/30/04 Simona Rolli, RTN Meeting, Pisa 25



Leptoquarks

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

leptons quarks
BB
BELE
BB

Y e
Their decay is controlled
& by p = BR (LQ—Iq )

% - E Leptoquark NLO Theoretical Cross Section ; g
50.25 Kraemer et al Phys Rev Lett 79, 341 (1997) — kL
% E CTEQ4|\)/|,, Q = M(LQ), (s=1960GeV - m&m;' ¢
o2l N\ CTEQ4M, Q = 0.5, 2 M(LQ), \s=1960GeV —] 1 i
S TGN G - ML), etoaooey Experimental signature:

o E oy high Py isolated lepton(s)

- A4 and/or 5 + 2 jets
0.05 [— -] g ."_*q
s L

| [ Er——— =
260 280 300 320
LQ, Mass [GeV]

oy | |
200 220 240

4/30/04 Simona Rolli, RTN Meeting, Pisa
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LQ search in vvjj

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! § 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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1st generation LQ

Search For First Generation Scalar Leptoquarks

B =BR(LQ—eq) = 1

............................

8" =BR(LQ—eq) = 0.5 e b N A
&
g) .............................
B =BR(LQ—vq) = 1 £ b e
& B ey |

.............................

__________________________________

| | CDFE Run i Pr?eliminaryi.?Zpb‘
H ! 1 1 1 I 1 1 1 l 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1
100 120 140 160 180 200 220 240
Leptoquark Mass (GeV/&)

Simona Rolli, RTN Meeting, Pisa 28
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2nd generation LQ

Signature: 2 muons and 2 jets f =BR(LQ—uq) =1

Tight u's selection complemented by u + track selection

Kinematic sig/bkg discrimination
T T

CDF Run II Preliminary (198 pb )
||!i||!i|‘11\\\‘\\\‘\\

;500_ i RN R R AR — ; :a L L L I B BB
BaCkground: &4505‘ i mEsh g1 Theoretical Cross Sections —
7 42 jets g::z: | Sl NF Phys Rev Lett 79, 341,'97 1
top E I A A, ]
P P T 3 - CTEQ4M, Q=05,2M, -
QCD fakes wop - .
- N\ S = CDF upper limit, 95% CL
expected 3.15 = 1.17 w 3 -

b b b b b b b e i 1d
50 100 150 200 250 300 350 400 450 500

=)

Eqlly) + Eq(l;) [GeV]  Search for 2" Generation

- Scalar Leptoquarks, =1

2 events seen after analysis cuts

107 M, > 241 GeVic?

IR, /N N NS R N

”160 | |180 | 200 220 240 260 280 300 320
Leptoquark Mass (GeVIcQ)
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2nd generation LQ

f =BR(LQ—uqg) = 0.5 In Progress
Signature: 1 muon, E; and 2 jets My{i)
% 0'14:_ Leptoquark, 200, Pythia
g 0.12f— W+2jets, Henvig
3 o Top, Herwig
It_é 0.08;
Data Selection 0-022

v Muon P;>25, MET>60 GeV

0_||\||||||‘| ol
0 50 100 150 200 250 300 350 400 450 500

v 2 jets, @ E;>30GeV Transverse Mass, GeV/c’
v Veto aligned (Muon, MET) DO Run | Limit 180 GeV
and (MET ,jets)
v Eq(jet1)+E (jet2) > 80 GeV CDF Run | Limit 164 GeV
v M{(MET,Muon) > 110 GeV CDF Run 1l 200pb"
v MET/Sqrt(SumEt) > 4.5 Sensitivity ~200 GeV
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S.M. Higgs Searches at CDF

Events / 10 GeV/c’

Cross Section (pb)

—

—

Js =1.96TeV

o proton ] pp—=WH —Ivbb
Selection:
01 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)
m]] ev/c
CDF Run Il Preliminary (162 pb™)
2L * Wijets (Data)
= WH (m,=115GeV/c’)

0 : ?ogeésit?cg‘s?oﬂ%rygv AR i

- oo eMistags
gl

; *Wbb, Wcc, Wc
6 L . mean = 107.85 + 0.25 GeV/c’

: width = 18.69 + 0.25 GeV/c OQCD S/ B =0.054
4l

: e tt, single t, di-
2 boson, Z(—tt)
o

200 250 300 350 400 450 500
Dijet Mass (GeV/c’) _ _
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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

o)
Z
|?10 2 ‘T‘——————L I
T S
rol Y S— .-
0
X
T
§ 1k B W+2jets (Data)
o f e Standard Model
i v Pseudo Experiment
(mean and rms)
10_1 L .\.\O\
110 115 120 125 130

Higgs Mass (GeV/c’)

Improved limit over Runl, but sensitivity
of current search is limited by statistics

CDF PRELIMINARY Run 1

| 95%CL ﬁpperlimfts ]

O o)

- -
-
- -

-
—_—

R ol gy

-
o
T

-

5(pp—VH)xB(H—bb) (pb)
LEP EXCLUDED

10"

1_ Standard Mode

VH combined

90 100
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Higgs Sensitivity in Run II

Still much more luminosity needed

——
SUSY/MHiggs Werkshap
('98-'99)

A b iial

5g discovery
3o evidence 3
95% CL exclusion

w G- - —
g | a l
5- £ 100} Higgs Sensitivity
- : Study ('03)
' € [ statistical power only
% > (no systamatics)
ol | 21
' E
o =
| E:
14 ] 1 3
; o PRELIMINARY
0 I et j T E
20 100 400

E
L 1 L 1 L [l M 1 L 1 L
80 100 120 140 160 180 200

Higgs Boson Mass [GeV/c’) my (GeV)
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Searches for exotica in MET + HF-jet

B-tagging efficiency per jet

ertex of displaced tracks . + Data
displaced g Double Tag Method B-Tagging Efficiercy i M C
U]
Secondary ME— e
vertex - # i
\ Ley . NI =
mary N T
Primary _-- . .
vertex dO : .
T THI R:  TR a R1
K JetET
N y
prompt tracks “z X PhySICS PrOceSSGS

4/30/04

SUSY
*Sbottom 5, — b%}
-Stop L —cX)

Gluino & b5

Higgs
* SM Higgs ZH — bbw
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Searches for sbottom from gluino decay

G 240i‘ CDF Run I Preliminary -
9 - . > 1 BRG-s b 5.)=100% L dt = 38.4pb™
. Squarks and gluinos — relatively 8 20|, G u00me e TR
. . =~ 1 m(x2)=60Gev/c’ oo
high cross sections 2 o500l ot oL oged egon |
. : = ] ¥
— But difficult to detect — jet-based é 180;% ]
searches % | (single tag)
i . 2 160 (double tag) L
. Search for scalar Bottom quark: » i ,
- . . 1404 - B
— Gluino pair production: | ;
120‘ un % C.L. exclude: -
g —»sbottom + b | SR :
/ 3 5 ¥ o 100;\ T T T T T T T B
(4 b-jets) 180 190 200 210 220 230 240 250 260
— Shottom pair production Gluino mass (GeVic)
R 1 - : : Upper Limit Gross Section at 95% C.L.
- ..1 > [ I ¥ Y + - L Ale L i - T T T T T T
Use Missing Et + jets data sample  10F TCoF R Prefmiray o]
— 1% Run 2 search to tag b-jets 2  Prospino CTEQSM, Q=m( 3 )
- - 5 Prospino CTEQ5M, Q=0.5m( g ),2m(g)
. Analysis on a small sample so far g
; . wn
- Update coming soon 2 10| ]
G
Single tag yields better limit on small data sample | Upper Limi (single tag), 85% GL
. . . — Upper Limit (double tag), 95% CL
DOU ble tag d0m|nated by Sma” Stat|St|CS m(LSP)=60GeV/c * m(g)-m(5,)=60Gev/c °

160 180 200 220 240 260
Mass of the Gluino (GeV/c %)
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SUSY in B decays

In the Standard Model B> nu is a FCNC decay...

only possible at the loop level

—_—— O ——————— —_— W
3 S Y i t ) % - BR(B,—uu) ~ 3.5 x10-°
5 ai
s_p_.xwv " —_— W

"

~H

. +
La H-'_'H"Z_H‘ -
- - "
N

.'.

i

BR(B,—uu) enhanced by
factor 10-1000 (tanf)

Discriminating variables: For real B>+~ expect:

. . . e M = M(B *Ltand Pt to be co-linear
m , ct, A (dimuon, vertex) & isolation we = M(Bs) ")
A * b = cLT Muw/Pt(w)  * few additional tracks
to be large
In general: W AT B . ;T:::/PT(”‘)
o My £ M(Bs) * Lt and Pt(uu) will not be s - ] -
. T,/ di-muon vert
* A =cLt Muw/PT(uu) co-linear B ) L:,’ e 5 o
will be smaller « more additional tracks yLi primary vrtex Lx
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Bs —uu

Collect sample using ~ 3
- : ! 2 BY u'u CDF I
Di-Muon Triggers Strateqy: E s(d) )
76k events « “blind” ourselves to data S 171pb z 3
Make reconstruction requirements in signal region » 24 expected £ E
& Constrain to a common 3D vertex . 2 background: * =
* use sideband data to T 1.0740.31 © 6
2981 events understand background ® 1.05+0.30 ® &
w oW
Apply cuts to discriminate » employ a priori optimiztn 1. m%,.'-'ﬂw
Signal from Background o ., ) 7
* don’t “open box” until 'j,/
{ ?events expected sensitivity 7
Estimate BR using: warrants (< 0.5 Runl) %
— it = {-an:ldr'a.l'ﬂ.'e'.\'_Nh_u} D i =L - {; o o i
BR(B, — m'm") = @ erus s n [ L 48 5 52 54 56 58
totel s M(H+H-:I [GEVICZJ

This new limit...

M, =3 TeV, m, ~300 Ge¥

At 90% CL:

BR(Bs2>u+u-) < 5.8 x 107

1000

My [GeV]

o 50 SO0 TH0 1000 L1250 1500 BR(Bd%M+“‘-) < 1.5 x 10-?
Miyz [Gev]

Eliminates this entire plane  jyst begins to eat into allowed
(raising Ma to ~400 GeV opens it back up). . .
parameter space in this plane.
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ting results are currently produced &
cs pbhysies papers will be submit
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COT aging issues

What does "COT Aging” mean?
* Drift chamber aging

— Decline in operating performance with time
— More specifically, loss of gain under irradiation
— Usually caused by deposits on wire surfaces

« How do we detect aging

— Loss of gain means less charge — shorter pulse widths
— Decrease of COT hit widths, COT/XFT efficiency
— Small chambers directly monitor gas going to chamber

 Detalls:

— http://'www-cdf.thal.gov/upgrades/cot/aging committee.html
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Large Extra Dimensions (LED)

= Weakness of gravity is explained by Extra Dimensions
= SM is 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 ete- and yy events
2

(b)

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

4/30/04 Simona Rolli, RTN Meeting, Pisa 41



Old Higgs mass limit from My,

Mip = 174.3 £ 5.1 GeV
logMy = 1.98%0%

My = 9615 GeV

or < 219 GeV (95% CL)
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LQ limits compared to HERA

AN

2| =
10 | M s -
- 2| |+
w| |'= 5
- 3|5 Suz (1)
-3 2 =3 o
0 . ° ==
100 200 300 40
M o
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Dimuons searches at CDF

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

n

-
o

CDF RUN Il Preliminary (200 pb )

1

o.BREZ — ) (pb)

-y
T

10°

6.BR{Z' — pp) limit (95% C.L.)
o BR{Z' — uu) (LO x1.3)
(SM couplings assumed)

735 GeVic °

200

300

400

500 600 700 800

Z' Mass (GeV/ c

¢ BREZ' — II) (pb)

: CDF Bun 1] Plreliminlary (209 pb")

10

G.BR(Z' — ) limit {95% C L)
G.BREZ, — uu) (LOx1.3)
G.EIFWZI‘ — uu) (LD=1.3)
c.BFltZ“‘ — ) (LO=1.3)
a. BRI, — pu) (LO=1.3)

700

0
Z Mass (GeV/c )

.BR(Z,,— II) (pb)

CDF Run Il Preliminary (200 pb '

—

o.BR(Z' — Il) imit (95% C.L.)
@ BR(Z,— II) (LOx1.3)

4

350 400 450 500 550 600 650 700 750 800
2
Z, Mass (GeV/c’)

Cross section and mass limits on Littlest Higgs Z’:

We use the same cross section*BR curve as of SM-like Z' for the Litlest Higgs model limits.

cot(9)

09 T

U_B_i Littlest Higgs Model Z' (Z ) |
0.8
0.75
0.7 b
0.65 b
0.6 b

i ]

5

CIDF Rll.lr'l 1] Plr'elimirlary (IZDD pl:f)

95% C.L. Excluded Region 4

Dimuon Decay Mode i

Eél 700 7‘3) 740
Z, Mass (GeV/ c?)

660 760 780
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©.BR(G— puy) (pb)

Cross section and mass limits on RS G:

CDF Run Il Preliminary (200 pb ™

L ¢.BR(G— pu) prediction

&.BR(G - ) limit (95% C L)

(LO caleulation:<1.3)

450 GeV/c® .
520 GeV/ic 3
i 605 GeV/c

500 600 700
Graviton Mass (GeV/ c 2)

200

Q.1

0.08f

0.071

0.06

CDF Runl Il Preliminary (ZDDIpb'11

RS Graviton Model
95% C.L Excluded Region i
Dimuon Decay Mode

0.05

1 1 1 1 1 1 1 1
460 480 500 520 540 560 580 600 620

Graviton Mass (GeV/ cz)
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