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standard model & top quark
production and decay chain at LHC
trigger cuts & turn-on curves

mass reconstruction

outlook

o kb=

Clemens Lange - Single top trigger studies at ATLAS 11.09.2007 2/15



top quark within standard model L ¥

« SM very successful ELEMENTARY
» top quark discovered PARTICLES

at Fermilab in 1995

« completed three-
generation structure
of SM

* heaviest of all quarks
* origin of mass not

understood L dk HL

-> Higgs boson?
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impacts of top quark on physics S R :

Best Tevatron Run Il (preliminary, March 2007)

All-Jets: CDF B 1711+ 4.3

(943pb’) i
« mass: 170.9 £ 1.8 GeV/c?, e T 16454586
precision ~1% ") 172580
Lepl0n+J_e;‘ts: CDF 3 1709+ 2.5

(840 pb )

e constraint on Higgs mass oo 705507
via loop corrections of W+ “Rmesamly| 709218

* confirm unitarity of CKM-
matrix (V) Or give indirect EE TR
evidence for fourth (quark)
generation
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top production at LHC A =
! . 9T ——
* production of ttbar ' '

pairs and single top ° P QT —
process cross-section >‘W<
ttbar 833 pb (@ |
s-channel (a) 10 pb i %I.‘ q -
t-channel (b,c) |239 pb b t ) b

b

associated W 64 pb

g t 8OO y——
total single top | 313 pb ?f_ﬁ ,
b 1 R e AVAVAVAVE 1)
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« top lifetime of 4x10-2° s shorter than
characteristic QCD hadronisation time of

28x102° s
- no toponium resonances

Top Pair Branching Fractions

44%

THets 15%

1%
it % !2 ;
e A%, 15%
9o

"dileptons"
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% cuts for single top . R ;

 ttbar is background to single top

« only looked at t-channel with
leptonic W-decay

« selection cuts:
— exactly two jets with p>30 GeV
— one of the jets with |n[>2.5
— other jet b-tagged and p>50 GeV

— H>200 GeV and total m, ,>300 GeV
(not implemented so far)

— reconstructed mass between 150
and 200 GeV (not implemented)

Forward light jet
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efficiencies 2 E
LVL1 Trigger Complete trigger chain
« PassedlL1:0.373786 LVL2 Trigger
« PassedlL1 2J45: 0.808838  PassedL2Combi: 0.287204
« PassedL1_2J45 XE20: 0.695834 « PassedlL2 2j20Combi: 0.373786
« PassedlL1_2J45_lept: 0.432221 « PassedlL2 leptCombi: 0.287204
« PassedL1 XE20: 0.853303
« PassedL1 _lept: 0.507503 Event Filter
 PassedL1 _lept XE20: 0.435213 « PassedEFCombi: 0.24985

LVL2 Trigger
 PassedlL2: 0.377537 .
« PassedlL2 2j20: 0.880967

PassedEF jet20bEtEF jet20bEtCombi

: 0.280046
PassedEF_leptCombi: 0.256272

PassedAna: 0.102854
PassedAnalL1: 0.0523962
PassedAnalL2: 0.0489125
PassedAnaEF: 0.0449816
Passedfwjet: 0.462738

« PassedlL2 lept: 0.418412 Analysis cuts
Event Filter .
« PassedEF: 0.326674 .
 PassedEF_jet20bEtEF jet20bEt: .

0.837722 .
 PassedEF lept: 0.376571 .

Passedbjet50: 0.261542
Passedlept20: 0.102854

—> agree with TDR studies
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trigger turn-on curves

* relative to Truth
values using
Passed* p T
variables from
FullReco

e fit with Fermi-Dirac
function

. OK for leptons, bad
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LVL2 & EF turn-on curves
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LVL2 EF

m_reco->PassedL2_e25i | m_reco->PassedEF_e25| |
251 _ L2el_p T pass 25— _ EFel_p_T_pass
F | Entries 7851 [ Entries 6819
- Mean 8.474e+04 - Mean 8.497e+04
C . C_| RMS 3.57e+04
20 :2M.fsndf éz;s;: f:g: 20| 2 inar 56.08 f-;zs
— Plateau 0.7555+ 0.0121 — Plateau 0.6833 £ 0.0114
15| Slope 0.001145 + 0.000122 15| Slope 0.00133 = 0.00017
— Turn-on 2.226e+04 £ 157 C Turn-on 2.358e+04 £ 145
= Offset 0.01392 £ 0.00210 } } = Offset 0.0115+ 0.0022
s il i | s U o
= bl ﬂf””“ H' Hm’ HMJ' H l ‘ i 0 = wbt LJrJrJ,LLlnm...l.JrHl.#ll| ) (A N
C T T | M | | | | “ ‘ C L i s Ui
3 | o ‘u i
0= 0f= } Wl

W50 0 x10" W50 0 x10"
0

p_T p_T
m_reco->PassedL2_mu20i | m_reco->PassedEF_mu20i |
— L2mu_p_T_pass ] EFmu_p_T_pass
2—[ Entries 9919 2—[ Entries 9176
: Mean 8.380e+04 B Mean 8.436e+04
I RMS 3.693e+04 - RMS 3.644e+04
— #2 [ ndf 72.627/133 — #2 I ndf 57.92 /126
1.5—| Plateau 0.7058 + 0.0099 1.5—| Plateau 0.6667 + 0.0093
C Slope 0.0009211+ 0.0000851 C Slope 0.00316+ 0.00048
L Turn-on 1.946e+04 + 149 L Turn-on 2.009e+04 £ B9
| | Offset 0.004581+ 0.001440 * } m \ ‘ ‘ | | oOffset 0.00339+ 0.00155
11— T T 11— b 1
- NPWIRITED MHHMIH | il ll | ‘H | ‘ Al | | - il hmmuMHH H |l \\ ‘Lh il
T -7 BB
05— 05—
0 | L | TR S I T T N N X"O“ 0 [ L 1 [ TR S I T T N N X"O“
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
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further improvement of turn-on behaviour
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m_reco->PassedL1_XE20Truth | m_reco->PassedL1_XE30Truth | m_reco->PassedL1_XE40Truth |
= = L1XE40_p_T_pass_Truth
14 1.4 1.4 Entries 2377
r C| s 1 nat 57.991 146
1.2 1.2 1.2 Plateau 0.9852 + 0.0230
- | Slope  8.572e-005+ 6.470e-006
1= bt qH Tumen  6i6der004 1067
1 i r ki i [| ottset 0.2629 + 0.0096
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- XE20 & 30 not use?hl, however loss of 35% of evpéTnts for XE40 compared to XEp'éo
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general underestimation for L1 (4 GeV), EF (11 GeV) and Reco (0.4 GeV)

E- shift & E; sum dependence , 74§

“fill histograms miss E; Reco: p0: -2.981028e+03 1.528343e+02

— difference in dependence on [ p1: 6.199554e-03 4.445640e-04

— | sum E; (50 GeV steps) EF: p0: -1.542005e+04 2.960850e+02

— «fit Gaussian p1:9.459437e-03 8.251896e-04

= L1: p0: -1.787426e+04 3.383871e+02

— || *plot mean p1: 3.401840e-02 9.815843e-04

il TiTh | rescaled SumEtTruth

SE T

—
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:I | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | ><103
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ttbar background analysis cuts

purity & efficiency curves for
* multiplicities & p+:

— all jets, b jets

— forward jets

— leptons
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* missing ET

 ,Passed 1J1Jfwd"
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top mass reconstruction S R :

«apply trigger cuts

invariant mass .

*solve quadratic equation for p, of T e
neutrino using missing E; e H | dhe e
sreconstruct top mass by calculating =E- } | e

mass
C Entries 3503
— t_mass 1_mass_hist2
[ Entries 1510
60 LR A = Mean 1.829e+005
i s0 — RMS 3.751e+004
B RMS 3.809e+04 = %2 ndf 137.7/ 88
- = Const 1.539e+006 = 160821
- 40— Poak 1.697¢+005 = 886
50 = Sigma 1.774e+004 = 1312
B = Cheby0 5.817 = 1.764
D FullReco t mass - Chaby1 0.3914 = 0.2026
r = E Cheby2 -0.1228 = 0.0619
i D LS e s = J[ﬂ Cheby3 0.003886 = 0.004338
40 L LVL2 pass t_mass 10— J[ Jr j ﬂ h_ Jr L
LVL1: 184552.843750 I E T !!T |l+| t fy U
T LVL2: 184247.359375 E. . . . R L AN o s
|- EF:184608.531250 |:| EF pass t_mass 0 > = 1
30 j I t mass 1T_mass_histd
B 1| Entries 1510
100 — Maan 1.827e+005
- = RMS 3.730+004
_ 1 whF_ %2 ndf 74.62 1 41
20— | C Const 2.916e+006 = 326159
- - Poak 1.6966+005 = 966
- 60— Sigma 1.759e+004 = 1373
L - Cheby0 15.43 = 3.61
B = ~|» Cheby1 0.9157 = 0.4659
| a0 — Cheby2 -0.3766 = 0.1037
10 B || — ‘I‘ Cheby3 0.01385 = 0.00770
- 20—
- 3 B = .10
% I | IR R AR R R A | ol x10 ol £ 7 120 20 T i b1 0 pr1 b1 70
0 100 150 200 250 300 -

mass
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* investigate further efficiency drops due to
single top selection cuts

* investigate further missing E; turn-on
curves

* implement angular correlations (Wjj
rejection)
* implement own 1J1Jfwd trigger
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