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Outline

There are two categories of searches:

1. Model driven
 New Dimensions, New Interactions, or New Particles
* Specifically optimized

2. Signature driven
* Look for deviations from SM 1n specific final states
* Broadly optimized

Most recent results use = 1 inverse temtobarn.
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Model: Many unification models

Signature: Di-electron mass peak

Backgrounds:

Drell-Yan (Irreducible & dominant)
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Diboson and top

David Stuart, DIS2007

DF Run Il Prelij

LA

T IIIIIII

Probability of the Background Fluctuatingto=N__

T IIIIIll

Expected Range for Min. Obs. Prob.

Prob of fluctuation= N
T T7 IIIII

T T IIIIIIl

3 o evidence level

T T IIIIIII

Ldt=1.3fb"

l l I ll lllllll

200 250 300 350 400 450 500

Di-Electron Mass (GeV/cz)




95% CL Limits (Spin-1, e'e)
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Model: Many unification models

Transverse Mass m.
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New Gauge Boson: W’ — ev

Model: Many unification models

Limits assume SM couplings
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RS Extra Dimensions: G —
YY . Eﬁ

Model: Strongly coupled graviton in
Randall-Sundrum warped extra dimension
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RS Extra Dimensions: G —
YY . jﬁ

Model: Strongly coupled graviton in
Randall-Sundrum warped extra dimension

k/I\_II , vs RS Graviton Mass Exclusion Plot
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RS Extra Dimensions: G — yy or e¢ w

A similar search at DO combines ee and vy at the analysis stage as di-EM.
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RS Extra Dimensions: G — ZZ — eeee

Model: Strongly coupled graviton in

Randall-Sundrum warped extra dimension -, 1000
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Select Z—ee with a x.

Backgrounds:
Very low backgrounds (0.02 & 0.02 events)
so use very loose electron selection.

David Stuart, DIS2007 11



Large Extra Dimensions: Monojet + Missing Et

Model: ADD large extra dimensions

Signature: 1 or 2 jets + MET

Backgrounds:

QCD with fake MET 39+14
Z — vv + jet 398+30
W — v 192+30
W=ty 157+13
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Large Extra Dimensions: Monojet + Missing Et

Model: ADD large extra dimensions

Signature: 1 or 2 jets + MET

200
180-
] e SM Prediction
160
Back ds: ] ——— SM + LED (n=2,My=1Te
ackgrounds =140 —L SM + LED (n=2,Mp=1TeV
QCD with fake MET 3914 8_120_2 -~ —I_ CDF Il Preliminary (1.1 o)
5100- -
Z — vv + jet 398+30 g 80 L
w ]
W — 1v 192+30 o
40 J:
Wb 157+13 20-
No shape difference, Y00 150 200 250 300 350 400

. Event Missing E, GeV
so predicted from data. !

David Stuart, DIS2007 13



Large Extra Dimensions: Monojet + Missing Et

Model: ADD large extra dimensions

Signature: 1 or 2 jets + MET

200
180—5 —a— Data
] e S\ Prediction
Backgrounds: 160—} e SM + LED (n=2,Mp=1TeV!
>140
QCD with fake MET 39+14 8_120_; —{-&_I_ CDF Il Preliminary (1.1 b’
1007 *
Z — vv +jet 398+30 g 80
Q 80-
w ]
W — v 192+30 60_;
40
W -ty 15713 20- Ij

0 ] - T 1 1
100 150 200 250 300 350 400
Event Missing E,, GeV

David Stuart, DIS2007 14



Excited electron: e* — ey

Model: Compositeness

Signature: ey mass peak

Backgrounds:
DY+y
Z—¢e with brem

David Stuart, DIS2007

15



Excited electron: e* — ey ,

Model: Compositeness
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2nd generation Leptoquark:

Model: LQ carries both color and lepton #

Signature:
u+2jets + MET
uJ mass peak

Backgrounds:
Wjets & top

David Stuart, DIS2007

17



2nd generation Leptoquark: w

Model: LQ carries both color and lepton #
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4th generation quark: b> — bZ

Model: 4™ gen quark w/ small
couplings to 15t three generations.

q

Signature: Z+ jets
At least 3 jets, E;>30 GeV
Large total jet energy, J;

Background: Z+ jets
Predicted from the data
by fitting E spectrum
and modeling J,
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4th generation quark: b> — bZ

Model: 4™ gen quark w/ small

CDF Run II Preliminary, 1.1 fb’

couplings to 15t three generations. %104;

S10%

Signature: Z+ jets §102
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Background: Z+ jets 10k

Predicted from the data of
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and modeling J; 3" highest jet E; (GeV)
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4th generation quark: b> — bZ

Model: 4™ gen quark w/ small
couplings to 15t three generations.

CDF Run II Preliminary, 1.1 fb'
o
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4th generation quark: b> — bZ

Model: 4™ gen quark w/ small
couplings to 15t three generations.

CDF Run II Preliminary, 1.1 o'
%102§ —— Data
COl
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Signature: Z+ jets S 10¢ I
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Predicted from the data 10 ]
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Data consistent with prediction,
limits obtained at 0.5 pb and 270 GeV.
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4t generation quark: b” — bZ

Model: 4% gen quark w/ small
couplings to 15t three generations.

CDF Run II Preliminary, 1.1 fb’
W-+jet data

tt
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Signature: Z+ jets
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Background: Z+ jets
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Top in WHjets 1s used as a cross-check of the MC-less method
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Model Independent Searches

Making a search model-specific increases its sensitivity
at the cost of breadth.

Making a search less specific increases its breadth
at the cost of sensitivity.

There are several model-independent search results from the Tevatron...
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Search for high p Z

Background: 7+ jets CDF Run Il Preliminary (0.94 fb")
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Search for high p Z

Background; 7+ jets CDF Run Il Preliminary (0.94 fb")
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Search for Z + X

CDF Run Il Preliminary (0.94 fb'])

Expected |Observed| Expected Observed
ete ete W W

Leptons | 1.6+ 0.3 3 2.4+04 2

Photons | 124+ 1.5 14 150+ 1.8 14

+4.9 +5.0

He | 364 00| 45 | 4135, 53
+9.7

MET | 854+ 12.3 97 55.9_5 g 74
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Search for Dilepton + X

where X = vy, Ht, MET, high ErT jets, b-jets, leptons

Background: Z+jets, Z+y, Diboson, top, QCD

T " COF Aun I Prliminary (529 pb)
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Highest H; event looks top-like,
with a b-tag and 3 jets.
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Search for yy + X, where X = e/u/y/MET ‘

e Partially motivated by Run I ee+yy+MET candidate event

Search for yy+E,, Signal sample

N CDF Run Il Preliminary 1015-1100 pb'1 3 1 T T T 1
§ 6 vy +e Search g CDF Run I Prim;;zry. 1.2
§ 5 —e-Data *?:; =g{05;nftzke £,
c:l 4 Bl Fakey or e & B Non-Collision
§ 3 .ZYY +Wyy .
€ 2
)
o1
%560 80 100 130 140 160 180 I ll
M, o [GeV/c] s 00 250
o .. Searchfory+X.X=y B [GeV]
%3.5; CDF Run Il Preliminary 1155 pb’ E
(0] - — Standard Model ]
2 % ] i vy YW+MET
E2.5;— _ e
Si ot A ET>75
150 E
15— —e— —e— —i SM 6.8:t0.8 0.8:t0.1 2.2:‘:0.7 O.24:‘:O.22
05 ——1] E
i Data 3 0 4 |

C Lol — | .
50 40 60 80 100 120 140 160 180 200
3y Mass (GeV/cz)

David Stuart, DIS2007 29



Search for Stable CHArged Massive Particles (cHAMPs)

If heavy, a CHAMP would penetrate like a muon, but it would be slow.
DO searched with muon chamber scintillator timing, and
CDF searched with its TOF counters.

CDF Run Il Preliminary (1.0 fb™) CDF Run Il Preliminary (1.0 fb™)
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Limits on o*A of 10 fb if weakly interacting and 48 fb if strongly interacting.
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Summary

* CDF and DO have varied searches, both model specific
and model independent.

» Some fluctuations seen, as one would expect 1n a
large ensemble of measurements.
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» The Standard Model wins again.
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Summary

* CDF and DO have varied searches, both model specific
and model independent.

» Some fluctuations seen, as one would expect 1n a
large ensemble of measurements.

» The Standard Model wins again.

* But, we are not done hammering away at it:
* The Tevatron expts will collect about 4x more data.
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Summary

* CDF and DO have varied searches, both model specific
and model independent.

» Some fluctuations seen, as one would expect 1n a
large ensemble of measurements.

» The Standard Model wins again.

* But, we are not done hammering away at it:

* The Tevatron expts will collect about 4x more data.
 There 1s a Larger Hammer Coming.
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