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# Motivation for Searches

The Standard Model (SM) leaves many open questions ...

e What is the origin of mass?
e Are there 3 generations? And if so, why?
e Why is there such a large mass hierarchy?
e Within fermion sector
e Between EWK and Planck scale
e What is cold dark matter?
Is there a common single force?
Are the fermions and bosons point-like? Or do they have substructure?

...and there are many models to address these!

e Supersymmetry
— mSUGRA, GMSB, AMSB, R-parity violated or not,...
Extended gauge theories
Little Higgs
Technicolor, topcolor
Compositeness: excited fermions
Extra dimensions (ADD, Randall-Sundrum, TeV-1)

Most predict new particles to be discovered
Or deviations to SM o s/observables to be detected
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Few Selected Analyses

to highlight the variety searches/signatures/methods used

— Standard Model Higgs Boson
— SUSY:
e Higgs Bosons
e Charginos/Neutralinos + Squarks/Gluinos
e Rare Decays
e ChaMPs
— Extra Dimensions
— Z' Bosons

Analyses use ~ 300-600 pb-!
data taken from September 2004 to March 2005
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# Standard Model Higgs Boson

Only Standard Model particle not see as yet:
understanding of electroweak symmetry breaking 208 GeV
114 GeV,

e Direct searches at LEP:

M,>114 GeV (95% CL)

e Precision data prefer light SM Higgs N
precision EW fits: T3]
M, = 98 GeV — M,<208 GeV (95% CL) 24

e SUSY (MSSM) requires m, <136 GeV/c? i

0 | Excluded A / | i

30 100 500
m, [GeV]

Mtop

— Run-l average
=== Run-I/Il prel.

Tevatron: both direct searches & (M, M,,,) precision measurements
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SM Higgs Searches
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Low Mass SM Searches:
M, < 135 GeV: H—bb

QCD background

(using leptonic

GIuon fusion production swamped by

Need to search for c§W/Z)H ?r\/ce/c/i%:tlon
ecays o

-Dominant decay into bb (~90%)
-Search for peak in bb mass spectrum

High Mass SM Searches

M, >135 GeV: HH-W+W-
Can search for both gluon fusion &

(W/Z)H production

-Dominant decay into WW (~90%)
-Examine angular distributions of leptons
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Low Mass: ZH—vvbb
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— = High Mass: gg—H—WW

High mass, m,>135 GeV/c?:

-Can search for both gluon fusion & (W/Z)H production
-Dominant decay into WW (~90%)

-Examine angular distributions of leptons

E:::: i%Df_En I Pmliﬂﬁ:f
~- gtlith oson

Search Selection D0 299-325 pb! @' | MHiggs 160 GeV After
Dilepton data: ee, eu, up with pr>15/10 GeV S 1ol l final
Opposite charge u’iw- i selection
Missing E;>20 GeV

« Additional kinematic cuts 107 2 3

(e.g., ml, m/!, H;, etc.) A ¢, (rad)

¢ Exploit spin correlations in decay

DS Run Il Preliminary
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T |
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High Mass: WH—-WWW(*)
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e Current results from D@ and CDF:

Current Higgs Search Summary s

A
AT BT
o E

— WH->Ivbb Tevatron Run II Preliminary
— ZH->vvbb ° ZH—W'};JE ; H—)“"'r’kl'r”j—}l_‘!r’w | :
= L._=261 pb L, =184 pb WHoWWW |
- WW->[lvvy 510 S s x L, =194 pb™
- WWW->[** + X X A N oo 1—"’_' |
e SM predictions much lower S MRt WHolEb T VL 2200 303 b
than current analyses: g |
. . v
e.g Combination of current CDF —— ggoHoWWT
analyses (L=300 pb!) gives 2 ;" R““‘
upper limit 20 times larger o WHWWW i
than SM prediction at 115 GeV/c? : e _
0 2T NN T SMPreduction |
Can we close the gap? 110 120 130 140 150 160 170 180
m, (GeV)

> Will gain factor v2 from combination of CDF and DO
> Factor v/(L/300 pbt) with increasing luminosity
- Factor 5 missing with L=2 fb!

Expect factor ~10 improvements in analyses and CDF+D@ combination:
=> Need 2.5 fb-! for 95% C.L. exclusion of 115 GeV Higgs
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Based on pre- Run 2 analyses Based on Run 2 analyses
2
100;nggs Sensitivity SUSY.;I-El’lgggsg\;Vorkshop 3 IIlH_1 15 GeV/C —
EStudy ('08) | | | | M. | | | | W A F S bk S

[ statistical power only
L (no systematics)

Significance o

10}
/ 50 discovery L7
1 3o evidende 5 0 68% of all experiments
F PRELIMINARY 95% CL exclusion; -1 *
80 100 120 140 160 180 200 25 5 4 ¢ 8§ 10 10 14
my (GeV)

Integrated Luminosity (b’
e Confirmed previous studies with Run 2 data experience
— Syst. uncertainties increase required luminosity by 40%
e 95% C.L. exclusion:
— JLdt =2-2.5 fbl: probe LEP excess at m,=115 GeV/c?
— JLdt =4.0 fb1: up to m;=130 GeV/c?
— JLdt =8.0 fb1: up to m;=135 GeV/c?
* e 3o evidence:
— JLdt =5.0 fb1: for m ;=115 GeV/c?
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Supersymmetry

e Addresses many questions and problems in SM:
— Elegant solution to hierarchy problem (m,,<<mg)
— Achieves unification of gauge theories at GUT scale
— Predicts a natural candidate for cold dark matter
e if R-parity is conserved
e More than 100 parameters:
— Rich phenomenology => many different signatures
e Experimental status:
— No evidence found:

e Stringent direct limits on sleptons and gauginos set by LEP:
e.g. m(y* )>103.5 GeV/c?

— Consistent with measurements of Qpyh?, (g-2), , b—syand
electroweak precision data
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2&H in Minimal Supersymmetric SM &

Supersymmetry (MSSM)

EWSB via vacuum expectation values of 2 Higgs doublets,
resulting in 5 physical Higgs bosons: h, H, A, H*

Two free parameters: M, and tanf=v,/v, Tevatron
h/H/A Production at TeVatron L1007 R MSSM, tanp=50
B 10| gg+bb+

bb-+H

At small tanf3 or high lel or large tanp & small M,:
2 QQ—-H

10 |
h or H couplings to W/Z similar to SM 1 /
—> search for

\q

(h/A) or (H/A) coupllngs to down-type fermions 10 3,'

= complimentary search for bb(h/A) or bb(H/A) 10" ¥

h/H/A Decays Wy Ve
In most of parameter space: In all parameter space:
h/H —bb (90%) A —bb (~90%)

—1+1-(10%) —1tt (~10%)

— WW/ZZ suppressed, except Exact values depend on SUSY
for small tanp and M,,>160 GeV parameter space
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2L MSSM Higgs:bbo->bbbb, ¢=h/A or H/A

Large tan
J B I (]6)
i . %‘.‘- Eﬂ'_— Data
S I g n atu re ] g S Total bkgd.
Complimentary search: = g
bb(f/A) or bb(H/A) § 20
: * I-
¢->bb G 100 200300 400 8¢
_ _ Di-jet mass (GeV)
Selection: at least 3 b-tagged jets /
Reconstruct Higgs boson mass in bb spectrum
MSSM Higgs bosons u<0
bbo(—s bb), & = h, H, A
100
spd | 5 yko mixing
No hint of signal in 260pb b ® L e
o, OV 11b
e 5 2 o~
~ 40} 141~
g~
20 CDF
SN iy g IS SIS SIS &
.l DA
80 Each,
Combined
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""" MSSM Higgs: h/H/A—1rt

Large tanf3 ::]>A > {

CDF Run |I Preliminary, 310 pb~

= 100 R
+ M jet—1 fake
- 10k H_iggs—:-t*r
Selection 310pb-1 = M 00 B
e/u w/pr>10 GeV } opposite charge o
Thag W/P7>15 GeV =
pT(?/ W)+Pr(Thag) +MEr>50 GeV % o
Anti-W cut o 50 100 150 200 250
N‘E m,_(GeVic?)
Interpret ¢ limit in terms of tanf and m,: MSSM Hiaas — <c Search. 95% CL Upper Limit
MSSM Higgs—cx Search, CDF Run Il Prefiminary, 310 pb 100 ;
100 = 90
0 80
70
;_60 @ 60
* i § 50
40
20 30
0 = e : e 20
80 100 120mA (::;:\ch; 60 180 200 10 no mixing
Complementary to SUSY Higgs bbb(b) mode  © “00 120 140 160 180 200 220 240
m, (GeV/c?)
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Other Higgs analyses.....

ZH—I*I'bb
Charged Higgs
H++, H—
H—yy

Tracey Berry Recent Results from the Tevatron 17
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# SUSY Trileptons

“Golden” trilepton chargino-neutralino
production

NDM

Toxi > 117 7' X

nrEsee e I . \Y
~ Low SM backgrounds e
S | g natu re % 10 eel-selection acb
3 (low p;) leptons + large ME- 5 eel =
Selection D@ 320 pbt O
— 2 | (I=e,u,t) + isolated track or u*u*
— ME; + topological cuts -
— Analysis most sensitive at low tanf3 107 e
track e ‘
Channel Observed SM expected ;105; o _IDa;a . Dﬂ' 320 1——:
2105/ .zl pb’ |
cetl 0 0.21+0.12 10 Bate  pukselection
ep+i 0 0.31+0.13 BW‘r i 1
pp+l 2 1.75+0.57 2 oo Mg ISy s PO
Same sign pp 1 0.66+0.37 102
Sum 3 2.93+0.54+57 :
et+1 0 0.58+0.14 10
nt+1 1 0.36+0.13 1
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Results 0XxBR<0.2-0.3 pb
+*3l-max: low moO - leptonic BR is
maximally enhanced forM(7)=M (7))

M (7]) > 117 GeV
<*heavy-Squarks: M(§) >> M) —
cross section 1s maximal

M (7)) > 132 GeV

Future
» Including the etl & utl analyses gives

better sensitivity
- Limit improved by 10% for tan=3
- More expected at large tang3,
where t's dominate the final state
» Cross section limit 0.05-0.01 pb

» L=1 fbl: probe chargino masses
up to 100-170 GeV/c?

» L=8 fb-1: probe chargino masses
up to 150-240 GeV/c?

Tracey Berry
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# GMSB Chargino & Neutralino in yy + E;™ss ks

ot N P,
ey LT ——
L

DO 263 pb1 & CDF 202 pb': Combination: hep-ex/0504004

Obs | Exp. SM | M(x*) (GeV)
Selection: DO/CDF Ba | 2 | 77 dE >195
quark CDF 0 0.3+0.1 >167
{in praton)
E-(y) > 20/13 GeV > o
miss , Neutralino Mass (GeV/c’
ET > 40/ 45 GeV ke 80 90 100 {110 :!120
I I I I
1 CDF 2“|2 pb GMSB v+,
[ = - D@ 263 pb M=24, N=1, tanp=15, .J:-{:
| =9 N PROSPING NLO
_.,: QCD Uncertainty
<
. ;.
10 e DE 200202 rrrTT B mam e e o | E..
et 10°F - CDF |l Data {202 pb 31 [~
Y TooresE - B Non-Caollision x10 - . E
Background with no L ']
10° L genuine missing E = ﬂ] F - &y expectad Bmit
Total background ‘3 i El QCD - fake photion . —=— observed limit
p SUSY signal x10 5 4q | B ach -y 1 140 160 180 200 , 220
. '_JI. ] ] Er>13 GeV, n1<1.0 Chargino Mass (GeV/c?)
- =
@
_ L! a "y g 1 M, =24, N;=1, tanp=15,1 >0
s wi |
o se Hoe iso 2z 497l ) M(x*)>209 GeV/c2
Missing E, (GeV 0 10 20 30 iID 50 60 70 80 90 10
Missing E, (GeV) M(x°)>114 GeV/c2
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("stable” T or x*)

Charged Massive Particles with ct > 10 m
Appear as slow moving high P; u
Timing of the u scintillators used

speed significantly slower than c
DO 390 pb!: 0 candidates observed

0.66

+ 0.6 event expected

No SM background

Limits:

GMSB: CNMSP is
climit=0_06-0.62 pb
AMSB: CMSP i1s
Higgsino-like:

Gaugino-like:

| [Lar~39 po~

T
not sensitive yet
~ B
y4 ( AM (7 —
m, + > 140 GeV
mitE L e

< 150.14?1")

Tracey Berry
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Production of a pair of CMSP

D2 Run Il Preliminary

™ -
= 1800—
I E
1400/
m -
{13 1200

1o00f-

(1—5peed}f(jspeed

— Data muens
--- 100 Ge\ostaus
200 eV staus

W0} i

o {p P+ 1{%;) (pb)

Recent Results from the Tevatron
IOP HEPP, Imperial College

N
Speed Significance

| LEP Excluded

D1 Run M Preliminary

augino-like L =390 pb”

—_— L DR e L

— - ML Car Seam Preasn

BT

P IR T T T T T B B
200 250 300
Chargino Mass (GeV)

| I S A T MR, ¥
100 150

21



# Rare Decay: Bc—u*u

In SM, small BR ~ 3.5x 10-°
but in SUSY, enahancement ~ (tanf3)® factor

B(Bs — u' ) o« tan® B/ m’

s ~ tan®p B
Selection “[or Preiminary 364 pb | £ [coF Prenminary | |
Bg{d:l—)].l"].L' » E CMU-ChMU % Tl 364 pb-I Sigma 0.01084: 0.0008798
wHu (Pr>2-3 GeV) from 1 F S
diSpIaCEd vertex E § £ %0 N(B')=1785+60
. . sideband : of sideband pT(B)}g ge'\-‘fc
Count events inside a S 200 M=o
M(Hu) WindOW (:I:].OO MeV 100 e ++*+
around the B mass) .
48 5 52 54 Er:f “g;awlcg “~575 52 525 55 535 54
N O event Observed K invariant mass / GeV/c
Normalize the upper limit at 90%C.L | Lum. (pb-1) | BR(B, —> p+u-)
B* — J/¥ K= events
€ 364 <1.5107
™ 300 <3.0107
Combined: CDF+D@: <1.2x107
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e Extra Dimensional Models

Alternatives to SUSY for solving the hierarchy problem:
Mgy (1 TeV) << Mg o (1010 GeV)?

A)D RS

Arkani-Hamed, Dimopoulos, Dvali, 1 Randall, Sundrum,
Phys Lett B429 (98) T lv Phys Rev Lett 83 (99)
Many large compactified EDs|| ® * ~ 1 highly curved ED
. Dienes, Dudas, Gherghetta, i . )
In which G can propagate Nucl Phys B537 (99) Gravity localised in the ED
@M G TeV-! sized EDs Planck  TeV brane
< SM Gaugel||.... e
Mp? ~ R"Wpj(44n)**" ) :&i\o Bosons =
_ 2
Effective M, ~ 1TeV— if W, Zv 9
compact space (R") is large
if warp factor kR, ~11-12
k/M,, k: curvature scale
Tracey Berry Recent Results from the Tevatron 23
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- Tevatron Exchange ED Search Strategies 24

CDF Search Strategy: ee, uu, vy New

» Perform signature based searches
Compare data to expectation

G

(and angular distribution studied)

1D fits in invariant mass performed 7&
> Determine spin dependent acceptance -

and then ¢.BR LED RS TeV1

Y

> Interpret data & set limits
on many new models!

E.g. (ee & pp): Spin-0 : RPV sneutrinos 'm.,;i e
Spin-1: Z', Technicolor p, o | -
Spin-2 : RS G, LED, etc.. a

%2
.};_L

DO Search Strategy: ee, uu, vy

» Perform model specific searches
» Optimise for specific search:
ADD case: combine ee+vyy to gain in efficiency
» 3D fits in angular distribution and invariant mass performed

Tracey Berry Recent Results from the Tevatron
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het

ADD LED: DO ee+yy & uu

ADD: many Large ED in which gravitons can propagate

Search for spin-2 broad o change =y Maff’ISpeC”I””I‘II D@ Run Il Preliminary
— study invariant mass & 3 200 pb! |
angular distribution ) P
: g Signal i
Search Selection 200 pbl g _prediction 1

2 two isolated EM objects, E;>25GeV ! o T T S
2 central (CC) :
or 1 plug and 1 central (EC)

400 500 600 700 800 00

, GeV
DO combine ee+yy = diEM search 250 pbl
This maximises reconstruction efficiency.... = o
Search Selection 250 pb!
pi#e>15 GeV, M, >50 GeV
Tracey Berry Recent Results from the Tevatron “Dimuon Invariant Mass (GeV). 25
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2= ADD LED: DO ee+yy & uu

DO perform a combined fit of the invariant mass and angular information

Fit combined M

'SM Prediction | D@ Run Il Preliminary | Data |
SM events expected 4

to be distributed

* . .
eeryy @Nd COSO* spectrum to extract limits

»Parameterise o in terms of

21st September, 2005

%102 uniformly ClO {4 n =AM, 4
710 in cose* O =Ogy t nGINT T n GKK T Opg
ois 1l 3 SrSVYER
10 06, 107 ; 05 SM Interference "ED term Background
102 0.2 % 102 MlIHEE b
S 0 200 S "
GIEM Mass, Gy ditm mase, oo, © | »3D templates used to set limits
| ED Signal | QCD Background »Bayesian likelihood fitting
Signal events are accumulated used to set 95%CL on g
0 at low cos6* & low mass :
510 high mass 510 hiah cose*| > Mg translated into a 95% CL
2107 >1o : gh cos o
10 1 ol i mass limit on fundamental
) 14
10 P 101 8. | Planck Scale (M,)
776 200 400 600028 70 200 ado aie 0 S
diEM Mass, Gey diEM Mass, Gev
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Je
=¥ Tevatron ADD LED limits

Both DO and CDF have observed no significant excess

95% CL lower limits on fundamental Planck scale (M,)
in TeV, using different formalisms:

GRW HLZ for n= Hewett
2 3 4 5 6 7 | A=+1/-1
DO Run II: pu 1.09 | 1.00 | 1.29 | 1.09 | 0.98 | 0.91 |0.86 | 0.97/0.95

DORunIl: ee+yy | 136 | 1.56 | 1.61| 1.36 | 1.23 | 1.14 |1.08]|1.22/1.10
DO Run I+II: ee+yy

143 | 1.61 | 1.70 | 1.43 1.29 1.20 | 1.14| 1.28/NA
CDF Run II: ee 1.11 132 111 1.00 0.93 0.88 0.96/0.99

DO Run IT pu result: tightest limits DO combined ee+yy Run I & Run II
on LED from a single measurement result is the most stringent limit on
in this channel! LED to date!
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# DO’s High Mass (ee & vyy) Events

Hints of New Physics:

8 events with M>350 GeV

» 6 form a bump around 400 GeV
/'—ee resonance?
eNo: have 1 or 0 tracks AND

*Bump twice as narrow as expected
from a narrow resonance smeared with &l S L. o,
typical DO EM calorimeter resolution diEM Mass, GeV

> 2 highest mass events:
have very low cos6* (0.01, 0.03)
One is a e*e” pair and the other yy

= excellent candidates
for new physics beyond the SM!

diEM Mass Spectrum | DO
T T I UL

Run Il Preliminary

104||||||||||||

Events/10 GeV

l.e. possess kinematics
typical of signal from large ED.
(Very high scattering angle:
close to m/2.

Intriguing events — but consistent with the SM
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J
™ TeV! Size ED: ee+vyy
New

First dedicated experimental search for TeV-! Size ED at a collider
Search for effects of virtual exchanges of the KK states of the Z and y

Search Signature: = =eren] D@ Run Il Preliminary
Signal has 2 distinct features: o 1 oredicted L 288 %C1_
»enhancement at large masses ackground P

(like LED)

»negative interference between
the 1t KK state of the Z/y and the
SM Drell-Yan in between the V4
mass and M.

SM Drell-Yan ‘

Events/L0 GeV

TeV-1 ED si naI
125.0 Tev™

'Hﬂlgm.,,,_

0 100 200 300 400 500 600 700 800 900 1000

diEM Mass, GeV

Lower limit on the compactification scale of the longitudinal ED:
M->1.12 TeV at 95% C.L.

World Combined Limit: M. >6.8 TeV at 95%C.L.
Better limits come from precision measurements
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# RS ED: ee+yy & uu

RS: 1 extra compactified/warped ED in which G can propagate
Search for spin-2 resonance in invariant mass spectrum

Search Selection 275pb1 Search Selection

2 isolated EM objects with E;>25 GeV 2 h|gh Pt (>15 GeV) H
2 central e (CC)

or 1 forward and 1 central e (EC)

DQ Run I, 246 pb b)

o Data
= SM Background
[ 300 GeV RS Graviton

k/Mp,=0.05

Events / 24 GeV

I I I I I I I ;
D@ Run Il, 275 pb*  a) 3
o Data 1

6 = Total Background =
G SM Background 3

I QCD Background 7]

C—J 300 GeV RS Graviton

k/Mp,=0.05 E

Events /10 GeV

100 200 300 400 5p0 600 700 800
Dihuon Mass (GeV)

1D fits used to extract limits

Different search windows are used for the ee+vyy : uu channels
because of the different detector component resolutions

DIiEM Mass (GeV)
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het

RS ED Results

—%— 95% CL py Limits
- A= uu Sensitivity

- © = ee+yy Sensitivity

— - — k/ M, =005
— kI M, =01

o xBRGY S 1" 1) (pb)
S
‘ T

D@ Run |

102 =

B \“ \ .
llllll‘lllllllllll\lllll

—@— 95% CL ee+yy Limits

246-275 pb™

\

- \'\RS Model 95% C.L . [Excluded Domain

T{TYTT‘YIII'IIII'III:
-

D@ Run 11246-275 pb"

ee+yy & combined

Hu

{IIIIlIIIIlIIII|IIII|IIII|IIII|III

/

200 300 400 500 600 700

_ 800
Graviton Mass (GeV)

)

-zoo/wo" 400}00/

600

700

800

Graviton Mass (GeV)

Excluded mass limits:
785 GeV for k/M=0.1
250 GeV for k/Mp=0.01

Below excluded
from precision
electroweak data

A,>10 TeV which
requires a significant
amount of fine-tuning

Most restrictive limits on the RS model parameters to date!

Tracey Berry
21st September, 2005
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— = RS ED: ee (PP), vy

N ew CDF search for RS ED: ee (CC, CP, PP), uu & yy channels

Search Selection

Search Selection

2 forward EM clusters (PP) 2 isolated central y E;>15 GeV
isolated with E; > 25 GeV Standard Mode]
New for Run II: T b : O N

. ! ] ﬁ
increase acceptance! ] q, Wn]———JVMN

2
New tracking algorithm developed nsions

J Kk

| .
: - . Extra Di
— require a silicon track \S <, ‘if& b}:b‘
~q U,

me
CDF Run Il Preliminary (1 7':?,;.-rb'1 ) '99, 9 "i'?-"'l

=
= SM prediction
010" ee PP 3 10° CDF Run Il Preliminary, 345 pb™
)
et B aco dijets Data, E,~>15GeV, [n|<1.04
-....._102 Total Background
n [ ] tau-tau, ww, wz, 2z, 102
E ' tt, W+jets
Q
4 10
1]

Entries/5 GeVic?
=]

-

|

1 1 | [ NSRS [PV BPATN nsvl AETVOTITRT VIOTI Ao
L] I5{]|H1I(II(|!II I1|5&!l 2|00 250 300 350 400 450 500

“.“"I ' F‘hll g1 10”7

- Il |
100 200 300 400 500 600 700 mry) (Gevic?)
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JE
L. 3

Traditional Z' searches

Most extensions to SM predict new gauge interactions

Most give neutral or singly charged bosons

CDF Run |l Preliminary (200 pb-1)

) 11:‘4 - -~ Diata E F
Selection | A0 4= S|
CDF use . I <o Bscigroun _ gls 2|

o, fff \Demvwwers 3 5o
same = iy,
{J ol
datasets ‘-Q 10 m?luxhaii:::w..—?ﬁ 107
ee/ul as = CC/CP/PP
g .1 ee ! 10}
for ED 2 :
-1 E
searches 107} |
10° | §
- h 1['-1.
Milepton Mass :Ue\".-'c;'j
High M =] h 8
coF FAmil Pemnary e’ | 195 PD"
.Z—aﬂ:
Visible nl. -
mass(m,;.)

formed from the
visible decay
products and E;
in the event

Tracey Berry
21st September, 2005

Events / 5 GeVie?

Recent Results from the Tevatron

D@ Run Il Preliminary

250 pb-*

« Dala
— MC

Hu

0 20 40 60 B0 100 120 140 160 180 200
m,. [GeVic®]

IOP HEPP, Imperial College

200 300 400 500 &O0
Dimuon Invariant Mass {Ga'V)

No excess observed

in the lepton channels
= Set limits
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het

CDF X > ee, uu 200 pb?

/' Results

. Seq Z' (LOX1.3) 10k D@ Run Il Preliminary 250 pb-1
0}, ¥ E62Zn (LOX1.3) 3 PN, Seq Z' (LOX1.3) _
o-BR(Xee) 95% cL Limi é H1 oo ey Croes o
£ [ Wo-BR(XSpp) 95% L Limit 1 WY im2
=1 A -EFI{}(—)ILIJ 95% CL Limit F": ; S ?Evfc
o I, = /
£ B “
Lol e E
s F
[ 95% CL Limit
Lo ) PP S SN I PPN IR WP PP B
, i“- l i 200 Bl 400 500 600 o A00
ErTes s T M, (GeVic?
e X mass {ﬁ'g‘h{-’czl g Seq Z,(GEV} ee uu  ee+up 1T
CDF Run 11 195 pb” CDF: 760 T35 @ 394  (200/pb)
= Frellmhnanr P aaimn X
& Z'2>11 | ), |
% 10 304 GeV/c2 Do: 780 680 (200 — 250 /pb}
&
N 95% CL
Iri upper limit Eﬁ Z| ZI ZIF ZTI
el | oqmntii ] [EEEE 615 675 690 720> (eesup)
. cross sacti::m ] | C —> |
100 200 300 400 500 600
m,. [GeVic] Do: 575 640 650 680 (ee)
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JE
L. 3

New 3
Use dielectron mass Mee and cos6* g §
ITAN

Selection
' —ete

Adding angular information helps

|| Poisson Stat. Uncertainty :
— Iy e'e MC
[ Dijet background
B Other backgrounds

v Idof = 69.4/56

For 448pb: M,, (GeV/c))

using coso* = +25 % data (seq. Z')

™
% qg ] Poisson Stat Unceriainty

£ 1m0k — Ziy—a's MC

. . g 80 [0 Dwet background
No evidence of signal & B Otr ocigrounds

Tracey Berry Recent Results from the Tevatron
21st September, 2005 IOP HEPP, Imperial College
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M_>116 GeV/c’

yldot=24/20
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JE
L. 3

/'—ee Results

NJ'%IWJ Use General formalism for Z'": Allows future models to be easily checked
Lo 4 general model classes, each defined by 3 parameters

e Mass M,

e Strength g,

e Parameter x
CDF Run Il Preliminary ( 448 pb'1 )
Carena, Daleo, Dobrescu, and Tait (PRD 70:093009, 2004) R e e e L I

10+x5 models

Below black curves are the LEP II exclusion regions:
LEP II— indirect search via contact interactions
d-x i models

CDF Run Il Preliminary ( 448 pb‘1 )
Expected Z°’ Exclusion Measured Z° Exclusion
L L L L L8 IR LI R BT A

— T — T T
=i, 900 =i, 900
— — -
% % :
gsoo gsoo B
2 A .
@ 700 @ 700 r
= = C
N 600 i 600
500 500 C
400 -10 -5

&
g

o 5 10
Couplings X

— g9,= 0.03 — gz=0.10

W
:
N

W
8

N
8

200

-10 -5 [0 ] 5 10 -10 -5 [0 ] 5 10
Z' Couplings X Z’ Couplings X | — gz= 0.05 [ gz= 0.30
e g, =001 —— g,=005

e g, = 003 . g,=0.10



E) .
e Conclusions

» CDF & DO have performed & published/& are performing many
exciting new physics searches:

—Z', W, Extra Dimensions, leptoquarks,
compositeness, SUSY, excited electrons .....

— Only a few of the results presented here
— Many are being refined/improved/updated
— Results from 2 experiments are being combined
— S0 improved results to come!
» No evidence for new physics...... yet.....
> Already have a lot of new data to analyse & more on the way!

We hope to discover/find hints of new physics before the LHC!

http://www-dO.fnal.gov/Run2Physics/WWW/results/np.htm
http://www-cdf.fnal.gov/physics/exotics/exotic.htm
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# CDF Publications

CDF Publications andd Preprints for 2005

Search for BO(s) --= mu+ mu- and BO{d)} --= mu+ mu- Decays i p ant-p Collisions at s**(1/2) = 1.96 TeV
T Acosta et al., The CDF Collaboration, Phys, Eev. Lett 23, 032001 {20057
Libstract, PostSonpt (FREELRY. 6275 Added: Thursdasy, 2005 bdarch 03 11:05:2%9 CO3T

Search for Higes Bosons Dlecayving mto bb-bar and Produced i Association with a Vector Boson i p ant-p Collisions at s**{1/2)
=18 TeV

T Acosta et al., The CDF Collaboration, FEEWIT AR-PITE-05-042-FE Subrmitted to Phys. Few. Lett Mlarch 22, 2005,

Libstract, PostSonpt A1 1EBY 7374 Added: Thursdasy, 2005 bdarch 24 12:51:.35 CO3T

Search for Excited and EFxotic Flectrons i the e gamnma Decay Channel in p anti-p Collisions at s**(1L/2) = 1.96 TeV
I Acosta et al., The CDF Collaboration, Phys, Eevw. Lett. 24, 1012302 {20057,
Libstract, PostSonpt (S3E2FE B 7035 Added: Tuesday, 2005 bfarch 22 0955840 CO2T

Search for Anomalous Production of Thphoton Events with hhssing Transverse Energy at CDF and Linits on Gaunge-NvIediated
Supersymmetiv-Brealking NModels

I Acosta, The CDF Collaboration, Phys, FEew I771, 031104 (20057,

Abstract, PostZconpt (213E1BY. 7025 Added: Fridaw, 2005 February 128 10:57:52 C2T

Eeturn to top of page,. Go to bottom of page.

CDF Publications and Preprints for 2004

Search for Doubly-Charged Higes Bosons Decaving to DHleptons in p anti-p Collisions at s**(1/2) = 1.96 TeV
I Acosta et al., The CDF Collaboration, Phys, Eevw Lett 23, 221202 (20047,
Libstract, PostSonpt (252F 1By 62288 Added: Tuesday, 2004 December 28 12:56:50 23T

Search for Scalar Leptoguark Pairs DNecayving to nu nu-bar gg-bar i p antg-p Collisions at s**(1/2) = 1 96 TeV
T Acosta et al., The CDF Collaboration, FEEWIT AR -PTITE-04-303-E. Subrmitted to Phys. Few. Lett. October 25, 20044,
Libstract, PostSonpt (S324F0BY. 7200 Changed: "Wednesday, 2004 December 22 05:22:54 23T

Search for Ealuza-Flein Graviton Fmission mm p ant-p Collisions at s**(1/2) = 1.8 TeV using the NOssing EFnergy Signatmre.
I Acosta et al., The CDF Collaboration, Phys, Eevw Lett. 22, 121202 (20047,
Abstract, PostSeript (315KIB). 6501 Added: Friday, 2004 April 02 15:58:55 C2T

Search for Panrr Production of Scalar Top Ouarks in B-parity Vielating Decay hWodes in p anti-p Collisions at s**(1/2) = 1.8 TeV
I Acosta et al, The CDF Collaboration, Phys, Eevw Lett. 22, 051803 (20047,
Libstract, PostSonpt (317ELRY 6332 Added: Friday, 2004 February 06 1255837 CO3T
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# DO Publications

e New Physics

e Search for Randall-Sundrum Gravitons in Dilepton and Diphoton Final States, Figures, 260 pb-1,
hep-ex/0505018, Plain English Summary, FERMILAB-PUB-05/126-E, PRL 95 091801 (2005)

e Search for first-generation scalar leptoquarks..., Figures, 252 pb-1;
hep-ex/0412029, Plain English Summary, FERMILAB-PUB-04/389-E; PRD 71, 071104 (2005)

e A search for anomalous heavy-flavor quark production..., Figures, 145-164 pb-1;
hep-ex/0411084, Plain English Summary, FERMILAB-PUB-04/359-E; PRL 94, 152002 (2005).

e Search for Supersymmetry with Gauge-Mediated Breaking in Diphoton Events at D@, Figures, 263 pb-1;
hep-ex/0408146; Plain English Summary, FERMILAB-PUB-04/198-E; PRL 94, 041801 (2005).

e Higgs
e A measurement of the ratio of inclusive cross sections Zb/Zj..., Figures, 152-184 pb-1;
hep-ex/0410078, Plain English Summary, FERMILAB-PUB-04/297-E; PRL 94, 161801 (2005)

e A search for Wbb and WH production in ppbar collisions at sqrt(s)=1.96 TeV, Figures, 174 pb-1;
hep-ex/0410062, Plain English Summary, FERMILAB-PUB-04/288-E; PRL 94, 091802 (2005)

e Search for Doubly-charged Higgs Boson Pair Production..., Figures;
hep-ex/404015, Plain English Summary, FERMILAB-PUB-04/045-E; PRL 93, 141801 (2004)
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