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PhD Thesis ?
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1.Introduction
-The Standard Model
-The Top Quark

-Top Quark Production EVWS L EZFRTHEL \

_Top Quark Decay %?‘iiﬁ?‘fﬁ??q]\ ﬁ?‘iiﬁf%jb\?@ﬁﬁ??o

-Top Quark Mass

-Beyond the Standard Model I+

2.ATLAS Detector
-LHC Accelerator Complex
-The ATLAS Detector
Inner Detector

N

Calorimeters

‘Muon Detector

Trigger System
3.Event Selection

q

-Electron

-Muon B

-Jet q

i ’-cag.gmg top quark pair production and decaying to lepton+jets

-Missing Transverse Energy

-The Lepton+Jets Event Selection Ny 7O A — U N DERE BRIRDERT
4.Top Pair Invariant Mass Reconstruction (L7 >+Y 2y YFvXRIL)
5.Top Pair Invariant Mass Unfolding RREICL I h>EZa— MY /(fEL. HERERAHRET
6.Top Pair Differential Cross Section Measurement FILF—ELTERAEING). RhAZA—VICLB
f-Hiroittar B3 Yy hBUE bjet) TTRIA—TICEBT Y b(BL

8.Systematic Uncertainties %, Liet)NEIET B T & HYSEL,

9.Results and Conclusion
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Top Pair Invariant Mass Reconstruction

Ny 70— NODARREEZFEITDICIFHRAUNEINERAT IV MDNEESDRNY T A =TI DSREEHDH
FIRT U NIEWIF R Ao (tophanti-tophE WD Z &)

~  lepton(e/mu) ] 80.4 GeV

-
N\

:’:v :  neutrino 172.5 GeV

b-tagged jets ttbar system

(mass, pT)

%

RN : tha d
i light jets . Whad |
EARMIC. lepton+jets channel CETZ1T Do
(di-lepton channel T Mttbar system reconstruction (& L L)
4 Objects

- lepton(identified e or mu)
- neutrino : W massZ{RE I D EIC KD, neutrino pzZ5TE T %

- b-tagged jet : 4R DjetD > ED1IE < EBH1IRIEb-tage b &2 EXK
- light jets : b-tag& NED>7cHD
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e Control Plots(Basic Kinematics CheCk) EATVY N OBANGEDEERR O TR F B E)ORFET—FEYIaL—
- pretag SRIRBEIT b-jetH U\ D D I TEE I Y, YavTHRULT, BEREROFENESBAEEETETVEINMER LK I,

= tagged b-jet DBWICL > TEHEERZHI X5,

e Event Selection

e Reconstruction of mitbar I
WoMTEREO SR OMETE F LD

e Unfolding mttbar RE>TUVAL

e Measurement of do/dmiar(Counting experiment)

e Estimation of systematics uncertainties

- Luminosty

T FMEE T TR BREDFHES L7
- QCD(normalization, shape)
- Objects NIEWITERBA, EDURXNDRETIRE

- Electron(trigger SF, reco. eff. SF ID eff. SF, energy scale, energy resolution) £ U TEZZS5NEHDTI,
- Muon(trigger SF, reco. eff. SF, momentum scale, momentum resolution) ATV T NPES5TIHEEHRNZL)

H =

- Jet(JES, pile-up, b-jet energy scale, jet reco. eff. JER) FE. EZ T NIE T DR 4
- MET(Cell Out+Soft Jet, pile-up, LAr problem —
A o

- b-tag(tag eff. SF, mistag rate error)
- Others(pile-up, PDF)

- ttbar(ISR/FSR, MC generator, PS/fragmentation, Color reconnection, top mass)

- WH+jets(normalization, shape, amount of heavy flavor)

- Z+jets(norma|ization shape) MMIEEDF/IME EREDKE D,
Other MC(Single top normalization, Di-boson normalization) AEZDEHDIEET

e Limits for BSM \
BSMICXI L TN BIET
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Top Pair Differential Cross Section Measurement

STz E LT, KE 7 oL S FIRAOCDOFRERIC THAMEREH
AN TNET, ATLASEER TS EREDEE T MERE % =

L&2&ELTWET,

4 Counting Experiment

Observed nemuber of events

do.

Expected number of background events

NN

dm

tthar

Acceptance

B A, [ LdtA

Mybar

Bin width

Integrated luminosity

CDF I Preliminary, [.Z ~ 2.7 fb~!

A%{g (after correction) [0Es] ||

1.3£0.5

M [GeV /]

do/dM,; [fb/GeV /c?]

<350
350-400
400-450
450-500
500-550
550-600
600-700
700-800
800-1400

047 £
62.3 +
338 £
158 +
99+
57+
23+
0.83 &+
0.07 £

0.07 (stat.) +
7.0 (stat.) +
4.0 (stat.) £+
3.0 (stat.) &
2.0 (stat.) &
1.2 (stat.) &+
0.6 (stat.) £

0.30 (stat.) +

0.03 (stat.) £+

0.08 (syst.) &
7.9 (syst.) +
3.0 (syst.) £+
1.3 (syst.) =
0.9 (syst.) +
0.7 (syst.) =
0.4 (syst.) +

0.17 (syst.) &

0.02 (syst.) £+

0.03 (lumi.)
3.7 (lumi.)
2.0 (lumi.)
0.9 (lumi.)
0.6 (lumi.)
0.3 (lumi.)
0.1 (lumi.)

0.05 (lumi.)

0.004 (lumi.)

| Integrated Cross Section [pb] ||

6.9+ 1.0 (stat.+JES) |

do/dM [fb/GeV/c?]

10°

10

CDF Il Preliminary
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- [l
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ttbar system mass distribution

CDF Il Preliminary

= o-
N - —— SM Expectation
10 - SM Uncertainties
: o CDFIl Data,sz2.7fb'1
TE
- .
10" E
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differential cross section
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Event Selection

BEZJZEZT, YZ2a2L—YayEAETFT—FICHUT, IRVYEELIZY3VEERICT>THEL R,
Ny 74 —ONDBEREUVUTCHTLKBZAT IV NOEFHEPIRILF—EFV EIEFHE T,

Electron channel
EF €20 medium
ET > 25 GeV
letal < 2.47 (1.37 < |eta| < 1.47)
Missing ET > 35 GeV
Transverse Mass > 25 GeV
at least 4 jets with pT > 25 GeV, |eta| < 2.5
at least 1 jet b-tagged with SV0O weight > 5.85

l+

N

EF mul8

pT > 20 GeV

leta] < 2.5

Missing ET > 20 GeV

MET + mT > 60 GeV

at least 4 jets with pT > 25 GeV, |eta| < 2.5
at least 1 jet b-tagged with SVO weight > 5.85

X ELBRERER (RRRKELLBTWS)
W+jets, QCD multi jets, Z+jets, di-boson(WW, WZ, Z7)

10 W+jets
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Top Pair Invariant Mass Reconstruction
PARYKNELIZ2aYTREATITVRNDERIEITETCWSD (EnMLLThrTEND
Vv hhEWSZE) MY TV A— IR EZBEBRITDICIER’RAT IV MNEESD
Ny T A—0UODSEREINTEEDTHEINZAS B ITNIERSEWN, TOKDL
Likelihood Functionz &% U CTHIKT9 5,

4 Likelihood Function

L = BW{m(qq2) | mw . I'w}- BW {m(lv) | mw 'y} -
BW {m(q1q2bnad) | Miop: Leop } - BW {m(lwbpaq) | Muop, Leop } -

W (B, | Bona) - W (Bity | B ) - W (Biey | Eg,) - W (B, | By )

1% (E;_“i"’" 1,”,) W (E;piﬁs p. V) _ {” (E1 E;) , single electron channel

W (pry | pra) . single muon channel

BW  Breit-Wigner function

W Transfer function: maps the measured energy (momentum) of an object to the energy (momentum) of the final state particle
X measured value

h}md hadronic b quark

/)]‘.;, leptonic b quark

(71, J2 quarks from the decay of the W boson

m Z DlikelihoodMNFTR/NCR B EAEDLEZHET

11
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