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* Tevatron at Fermilab

* Top Quark Production in SM and beyond
* Search for narrow width resonances

* Search for massive Gluon

* Measurement of do/dM .

* Results and Summary
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The Tevatron at Fermilab
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Top Quark

: :
T N * Top quark is heaviest known
o o Q elementary particle:
B o 172.6 £ 0.8 (stat.) £ 1.1 (syst.) GeV
. || W -k hep-ex/0703034, March 2008
) - Short lifetime ~ 5- 10%s <A™'___
“ * Decays before it hadronizes

* Only quark w/o observed resonances

* Why is top so heavy?
* Special role in electroweak symmetry breaking?

* Is it connected to new physics?
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ttbar Resonances

_0

* No resonance production in SM
* Some Beyond SM Models suggest: < /

: o. -a
* Kaluza Klein states of gluon or Z Jb
JHEP 09 (2007) 074, Phys. Rev. D61 (2000) 055005 W

* new sfrong gauge force coupling to

3'Y generation
* topcolor assisted technicolor

predicts leptophobic Z
Phys. Rev. D49 (1994) 4454

* Heavy higgs - ttbar
* Searches: generic search for
resonances in M_ distribution

* Width small compared to detector
resolution
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Decay of Top Pairs

* Top decays to W-Boson and b-
quark (~100% in SM)

* Top-Antitop Signature detemined antiproton
by W decay modes

* lepton + jets channel
* 4 jets, highp_ eory, lv

O O UTT <

B 7+X o
* BR ~ 30% B +ets

] etjets
B ete

H et

14%149% 144%
Opsp - MRges 14a%
B all hadronic
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Reconstruction of Mtt

DO: Q W mass constraint
2 v solutions

,I'I
i

- take v solution with smallestp .

""H:‘\\W _."II.

"“:"ﬁ&\'.‘ . . e \d
* calculate Mt from all objects @ W -
* analyse 3 jets and 24 jets events Q top mass constraint
CDF:

* Dynamical Likelihood Method

* Does not include production matrix
element

* takes dll jet-lepton assignments
and both v solutions into "%@’W
account vy :

C_ } GE"ORG-AUGUST-UN|VERS|TAT
April 2008 Jorg Meyer — Searches for Resonances Decaying to Top L) GOTTINGEN



Search for narrow resonance (DQ)
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Limits on o, BR(X - tt) and Mass of Z'

TS OF L LA AL ELELL
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Search for Massive Gluon (CDF)

* Massive Gluon (G): new color-octet particle decaying to top
quark pair

* Interference of: qgbar- G- ttbar and qqgbar - g - ttbar

* SM decay: lepton + jets channel

Ql

*3 parameters: A\, M, I
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Search for Massive Gluon (CDF)
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* Unbinned maximum likelihood fit to
exiract coupling A for different M_ and I
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Best Fitted Couplings and Limits
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Differential Cross Section do/dM _(CDF)
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Differential Cross Section do/dM _(CDF)

484 candidate events (1.9 fb™')
expected background 85.7+ 22.0

CDF 1l Preliminary

107 +
] — SM Expectation
— [ sM Uncertainties
£ 107 o oea[L=19:010" | | * NO discrepancy from SM
@Q
m - -
5 * p-value for consistency with
=510 .
s SM: 0.45
s S
©
107 4
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Unfolded M. [GeV a"{:2] Summary of systematic unceﬂain-tie-s fordo [dM . 11]easureme_11Lt
tt CDF II Preliminary, [ . = 1.9+0.1 fb
M [GeV /7] 0-350 | 350-400 | 400-450 | 450-500 | 500-550 | 550-600 | 600-700 | 700-1400
MC Generator [%] 13.6 10.0 28 4.9 10.9 Qgr; 19.6 221
Inital State Radiation [%] 8.7 5.8 1.2 4.5 6.7 : 6.4 6.1
Final State Radiation [%] 4.6 3.1 0.7 2.1 29 3.7 4.7
Jet Energy Scale [%] 16.0 11.0 2.1 7.9 12.9 17.9 19.3
Background Shape [%] 30.2 24.6 14.1 7.8 6.8 12.1 14.3
Background Normalization [%] 94 7.7 4.6 2.9 3.0 5.3 6.1
Acceptance [%] 4.1 4.2 4.2 42 42 4.2 472
MC PDF Set [%] 7.9 6.3 3.0 1.6 6.9 17.5 20.6
Total [%] 40.2 31.4 l6.1 14.1 214 2 35.5 40.0
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* Searches for Resonant ttbar production
* No discrepency from Standard Model

* Limits on the production cross section of narrow resonance
* Mass limit on leptophobic Z': M, > 760 GeV ('=0.012 M,)

» Limits on coupling of massive gluon at various M, I

* Differential cross section d o /dM .

* Tevatron has started to perform precision tests of
top quark production

* Expect more interesting results from CDF and D@
with more data (6-7 fb™')
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Best Fitted Strength of Coupling

CDF Runll Preliminary 1.9 fb™

I = 0.05 M,

0.1 5 «SM Expectation
0.1 °Dazta.,B.es.t.v.F.ivt.2»,.
0.05- |
< o
-0.05}
_0_1; <o .
0.15 jgg

400 500 600 700 800

(GeV/c )

CDF Runll Preliminary 1.9 fb™

1.2¢ ' =0:30 M
15 +SM Expectation
0-8 E_ —..eData-Best-Fit-A
(<g.4 = —-
2 g
02,
-0.4 <05 O
-0.6F <30

400 500 600 700 800

April 2008

M, (GeV/c?)

-o.2§

CDF Runll Preliminary 1.9 fb™

0.2}

I'g=0.10 M,
+«SM Expectation

*Data Best Fit A

0.1

<1o
<£U ,,,,,,,,,,,,
<30
400 500 600 700 800
(GeV/c )
CDF Runll Preliminary 1.9 fb™
[ = 0.40 Mg

~ «SM Expectation

*Data Best Fit A

<1o

<20

<3c5

(GeV/c )

400 500 600 700 800

CDF Runll Preliminary 1.9 fb™

0.6 i I's =0.20 NG
i +SM Expectation
0.4F v..,__._v.°Da§ta Best Fit A
0.20 :
< I /
0_ —t == — o °
_0_2: <16 U
r <20
_0_4 <JG ___________
400 500 600 700 ‘800
(GeV/c )
CDF Runll Preliminary 1.9 fb™'
2: I'g=0.50 M,
B +SM Expectation
1.5 - *Data Best Fit- A
1t
0.5} /
Of .
F <o
0.50 =37
_1' <Qrv

400 500 600 700 800

Jorg Meyer — Searches for Resonances Decaying to Top

17

(GeV/c )

C JGEORG-AUGUST—UNIVERSITAT
WA GOTTINGEN



Limits on Massiv Gluon Coupling
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Differential Cross Section

W — fv+ > 4 jets data with > 1 secondary vertex tags

CDF II Preliminary, [.¢ = 1.9+0.1 fb~!

M . [GeV /c?] do [dM [pb/GeV [c?]
< 350 0.0013+  0.0002 (stat.) £ 0.00051 (syst.) =  7.7e-05 (lumi.)
350-400 0.059 +  0.0064 (stat.) + 0.018 (syst.) £  0.0035 (lumi.)
400-450 0.044+  0.0032 (stat.) + 0.007 (syst.) £  0.0026 (lumi.)
450-500 0.025+  0.0024 (stat.) =  0.0035 (syst.) £  0.0015 (lumi.)
500-550 0.013+  0.0015 (stat.) =  0.0028 (syst.) £ 0.00078 (lumi.)
550-600 0.0067 &=  0.0011 (stat.) =  0.0019 (syst.) =  0.0004 (lumi.)
600-700 0.0027 &+ 0.00062 (stat.) = 0.00096 (syst.) = 0.00016 (lumi.)
700-1400 0.00016 =  4.6e-05 (stat.) =  6.4e-05 (syst.) £  9.7e-06 (lumi.)
Assumes M, , = 170 GeV /c*
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