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e E| ECTROWEAK TOP QUARK PRODUCTION: I

e Electravedk top productionatthe Tevatronin Runll:
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t-channel production (Wg fusion)

q t

b
s-channel production (W*)

L

associated productl on (tW)

e Predicteccrosssectionsat/s= 1.96 TeV.

Process Name Otheory Reference
qg —thg | t-channel 1.98+0.13pb | Stekeretal.
qq —tb s-channel 0.88+0.05pb | Smithetal.
gb — tW tW-production | 0.09+0.02pb | Taitetal.
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V] OTIVATION:

i

L

¢ Crosssectionis proportionalto Vt%

¢ Sensitve to non-Standed Model top quarkinteractions

¢ Allowstop polerizaion studies(Runlib)

¢ Relatedo light SM Higgssearcles(samefinal state)

¢ In Runlla we aresensitve to discover SingleTop! How
muchSingleTop will bedetectedy thissummer?
— Reminderof thetalk will cover this
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E EVENT SELECTION .

EventTopology:

¢ Lepton, 2 Jetsb-tag
EventVeto:

¢ VetoZs, dileptons,conversions
KinematicCut:
¢ Reconstructeétop massl40GeV < Mjyp < 210GeV

Tight electron: Tight muon:
- FiducialandCEM - Fiducid CMUP or CMX
-Er >20GeV -Pr > 20GeV/c
-Pr >10GeV/c - Eem <max(2.2+0.0115%§-100))
-E/p(Pr <50GeV/c - Enap <max(6.6+0.0280%¢-100))
- EHAD/EEM < 0.055+0.00045*E - |AX|CMU <3.0cm
- Lshr <0.2 - |AX|CMP <5.0cm
- |AZ] <3 cm - |AX|cmx <6.0cm
-Qx Ax>-1.5and3.0cm - |Azy| >60cm
- X&rip < 10 - # axial, ster® segments>3
- |Azp| < 60cm - Isolation < 0.1
- # axial, sterecsggments>3
- Isolation < 0.1 Tight Jes:
“E; >15GeV
MissingEr: -|n| <2.8GeV

- Muon correctel B > 20 GeV
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s EVENT SELECTION ||

‘ Eta of light quark forward jet (t-channel)l eta

t-channé light quark jet is
quiteforward

— Extending jet-eta (from
2.0) to |n| < 2.8 will in-
creaseaccepancein W+2jet
bin
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e Increasedt-channelaccetancein W+2jetbin (~ 29.6%)

BerndSteker -5- CDF-CanadaApril 14th,2003



s EVENT SELECTION |

e Q: How dosingletop backgoundsbehare?

Measureacceptancehangan W+2jetbin:

N<24|nN<28| n<3.2
t-channel| +15.6% | +29.7% | +29.7%
schanné | +1.6%| +1.9% | +1.9%
Whb +2.2% | +3.2% | +3.2%
Wc +13.5% | +25.7% | +25.7%
tt -9.1% | -12.9% | -12.9%

e t-channelncreasedominates
e Wcincreasebhuttt decreases
e Numberssaturateatn < 2.8

e Alwaysgainin termsof S/v/B
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 STATUS OF C D - |

¢ SeriousdatatakingsinceMarch2002
o InstantaneasiLuminosity £ = 2...4-10°1 cm2%s~1
¢ Datacollectedup to Januaryshutdavn 2003:

— [ LAt“EM = [ £dtMUP = 57 5pb~1
— [ LdtMX = 47 3pb1

o Hopeto add+ 100pb~1 until summer2003
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B EFFICIENCIES AND Y IELD: m

Calculatingthe expectedSingleTop Yield:

Ay = eGEM [ LAtCEM 4 eTMUP [ £t EMUP 1 gEMX [ £t eMX

- MC . cdata  cdata , SleponiD | E6Y

& eptonl D €tag

e Z Vertex Efficiency:
— gdda — 0,951

e TriggerEfficiency:

— g5t 442 — 0.968

_ etCr'i\gUP data _ 0.9

— eV a2 =0.901

e LeptonID andMuon Reconstructin Efficiency:

CEM data /cCEM MC _
- sleptonID /sleptonID = 0.989

CMUP dat CMUP MC _
— Egpond/ Eepronip ~ = 0-937x 0.962

_ sﬁalxgéncljgta /8&“33&?”5 =1.015x 0.978

B-taggingEfficiency:
— gf@a/els = 0.890
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B S-CHANNEL YIELD . | —

s-channeyield for 157.5(147.3)pb~!
Bin 1jet 2 jet 3jet 4 jet total
IsolatedLepton
CEM 1.087 2.748 0.810 0.165 4.914
CMUP 0546 1.371 0.393 0.087 2.446
CMX 0.291 0.679 0.200 0.038 1.234
S 1.925 4.797 1.403 0.290 8.595
IsolatedLepton+ Met
CEM 0.976 2.448 0.717 0.144 4.383
CMUP 0481 1.213 0.343 0.076 2.157
CMX 0.252 0.596 0.172 0.031 1.073
S 1.710 4.257 1.232 0.251 7.613
IsolatedLepton+ Met + b-tag
CEM 0.250 1.006 0.312 0.061 1.640
CMUP 0.127 0.502 0.141 0.032 0.808
CMX 0.062 0.253 0.074 0.013 0.403
> 0.438 1.760 0.527 0.106 2.851
... + Vetos(Z, dilepton,corversions)
CEM 0.248 0.995 0.306 0.059 1.621
CMUP 0.127 0.500 0.141 0.032 0.805
CMX 0.062 0.251 0.073 0.013 0.401
S 0.436 1.746 0521 0.104 2.826
...+ masswindow cut

CEM 0.164 0.658 0.186 0.037 1.052
CMUP 0.084 0.321 0.087 0.020 0.516
CMX 0.040 0.171 0.049 0.008 0.270
S 0.288 1.151 0.322 0.066 1.838
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B T-CHANNEL YIELD . I —

t-channelield for 157.5(147.3)pb~1
Bin 1jet 2 jet 3jet 4 jet total
IsolatedLepton
CEM 3.229 6.893 1.290 0.162 11.849
CMUP 1614 3.628 0.629 0.092 6.094
CMX 0.789 1.664 0.297 0.032 2.855
S 5.632 12.185 2.216 0.287 20.797
IsolatedLepton+ Met
CEM 2871 6.130 1.129 0.145 10.526
CMUP 1443 3.181 0.558 0.080 5.379
CMX 0.690 1.451 0.265 0.025 2.496
S 5.003 10.762 1.952 0.250 18.401
IsolatedLepton+ Met + b-tag
CEM 0.563 1.603 0.345 0.045 2.561
CMUP 0.274 0.859 0.161 0.022 1.318
CMX 0.138 0.369 0.074 0.010 0.592
S 0.975 2.831 0.581 0.076 4.471
... + Vetos(Z, dilepton,corversions)
CEM 0.558 1.580 0.339 0.044 2.525
CMUP 0.274 0.854 0.159 0.021 1.311
CMX 0.137 0.367 0.074 0.010 0.589
S 0.969 2.801 0573 0.075 4.424
...+ masswindow cut

CEM 0.453 1.329 0.247 0.037 2.068
CMUP 0.226 0.702 0.117 0.015 1.061
CMX 0.111 0.313 0.054 0.008 0.488
S 0.790 2.344 0.418 0.060 3.617
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mmmmmm V|,, - RECONSTRUCTED TOP MASS. m

M, - Invariant mass of lepton, v and b-jet

\Y/. t-channel

—~ [ Entries 8845
§_14— Mean 174

B RMS 25.69
X |
B12— M,,, S-channel
C —
g L L Entries 12837
(DOl_— Mean 178.7
o Th RMS 37.56
o T AN
-O B
8.08— L
©
0.06~
0.04

B _Mlvb

- window

Bob 26140160 160 200 52”240 360" 28000
GeV/c?
e ConstrainM, to my = 80.22GeV to getp,;
e |In doubletaggedsamplewe take b-jet with highest+-n
(—n) fort (t)-decy
e All genericgjet corregionsareapplied
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m | NTRODUCTION TO HT: .

e H afterall analysiscuts:

Scalar ZE of lepton, missing E ; and jets (after M, cut)
T

H; t-channel

’>" C Entries 7374
80.09 = Mean 249
OO 08 — RMS 53.62
U, —
0 : H.; s-channe
50.07 — Entries 8438
> - Mean 261.7
*50.06 — RMS 60.09
c  F
.20.05 —
5 -
S C
+—0.04—

0.03F

0.02—

0.01F

U~ "100 " T50 500 250" 300 350 400 450 500 580
GeV
e Hr includesall jetswith Er > 8 GeVand|n| < 2.8

e Shape®f bothsignalchannelsarealmostidentical
— Motivationfor combinedsearchfor s andt-channé
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s SIGNAL AND BACKGROUND MODELING:

s-channké d W t
- 512K PythiaMC events
- All W decaychannels

- Realisticsilicon andbeam-ofset q’ b
/ q
t-channé q >
- 512K PythiaMC events W
- All W decaychannels t
- Realisticsilicon andbeam-ofset b
J b
— : q t
tt (top backgrouml):
- 240K Herwig MC events
- All W decaychannels
- Realisticsiliconandbeam-ofset ¢’ t
Wbb (nontop backgroun): 4 W

- 230K Alpgen/Herwg MC events

- W— ev decayonly b
- Realisticsiliconandbeam-ofset = <
b
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VI Vb FOR SIGNAL AND BACKGROUND ;| I

M,,, for Signal and Background

M,.. Whb
% - Entries 5451
o " Mean 167.9
S0.14[— RMS 55.08
. [

Q - M, , single top
20121~ Entries 21682
S C Mean 178.7
> 01— RMS 38.89
°© r |
50.08|—
G I
m —
=0.06—
0.04[—
0.02
O_I 11 | | .| [ J 111 : | 1111 | : L 11 | | I ‘_‘—' . i—
0 50 100 150 200 250 300 350 400 450 500
GeV
e M,p Window cutimprovessignalstrength
Process: s-channel | t-channel tt Wbb

Cutefficiency: ewm,,, 65.7% 83.6% 44.2% | 45.3%
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mmmmm H FOR SIGNAL AND BACKGROUND . I

e H afterall analysiscuts:

H; for Signal and Background (after M, window cut)

0.02

H.Wbb
% = Entries 2539
o B Mean 211.5
o 0.1~ RMS 48.72
g—‘_ B HTsingIe-top!
"‘2008 | Entries 15812
S - Mean 253.6
> RMS 5?36
20.06—
9 B
e L
=0.04—

| I | o111 | 111 | L1 1 1 | | I I | | 1 L ﬂ—n |
100 150 200 250 300 350 400 450 500 550
GeV

o
or

e Hy for signalandbackgoundis well sepaated
— Fit for signalandbackgoundcontentto includeshape
Information

e Needto estimataelative contributionsto setana priori
limit on crosssection
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e EXPECTED YIELD IN 157.5(147.3) PB~1 OF DATA: me——

SingleTop Yield in W+2jetbin:

s-channelos=0.884pb~1) a N
Produced - 138
Lepton 4.05% | 4.80
Leptont4 3.59% | 4.26
Lepton+4 +b-tag 1.67% | 1.76
...+Vetos(Z, dilepton) 1.66% | 1.75
...+ masswindow cut 1.09% | 1.15
t-channelot=1.980pb—1) a N
Produced - 311
Lepton 4.60% | 12.19
Leptont 4.06% | 10.76
Lepton£4 +b-tag 1.20% 2.83
...+t\etos(Z, dilepton) | 1.19% 2.80
...t masswindow cut 0.99% 2.34

Top BackgraindYield in W+2jetbin:

tt (o7=6.7pb™ 1) a N
Produced - 1055
Lepton 3.46% | 31.03
Leptont4 3.16% | 28.30
Lepton4 +b-tag 1.43% | 11.42
...+\etos(Z, dilepton) | 0.85% 6.75
...+masswindow cut | 0.37% | 2.98
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e EXPECTED YIELD IN 157.5(147.3) PB~1 OF DATA: me——

Non-Top Background Yield in W+2jetbin:

Source N
Mistags 7.94
Whbb 11.02
Wce 4.24
Wc 11.71
WW/WZ,Z — 11 2.19
nonW 6.57
extraZ+bb 0.22
Totaltaggedevents - 43.89
After masswindow cut (gj; ) | 19.90

Summaryof S/Bin W+2jetbin:

s-chaanel 1.15
t-channel 2.34

tt 2.98
non-top  19.90
Total 26.37
Sh/B 0.73
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E SETTING AN UPPER CROSS-SECTION LIMIT: I

¢ PerformpseudaCDF expeliments
— PickrandomH+ valuesfrom smoothedemplates

Smoothed H; Templates
H_Wbb
Entries 1000
0.01 | Mean 211.1
L RMS 50.46
L I
0.008 — H. single-top
' L Entries 1000
L Mean 253.6
- RMS 60.18
0.006— |
0.004—
0.002—
0 B | | | | | | | | | | | | | | .l T 4 ! f 1 | 1 !
100 200 300 400 500 600
GeV

¢ UsePierresfitter to fit for relatve signal,top andnon-top
backgrounccontent
— Allows to setupperlimit on cross-setion
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I SETTING A CROSS-SECTION LIMIT [ m

¢ Frequentisupperlimit at95%C.L.
— Needto find avalueNgs suchthatrepeded
pseudo-gperimentgesultin afitted signalcontent
Ng > Nexpected 95% 0f thetime

] Distribution of a priori limits, [395\ B

95
Entries 10000

Mean 3.676
RMS 1.669

ot
i

expegiments/
o
o

150f
100}/

50j

¢ Plotshavs 10 000 performedpseud-&perimentsvhere
this conditionis met

¢ Scaleis in termsof relative signalcontent
¢ Bos X 0g = 3.67x 0g¢ ~ 10.5pbapriori limit at95%C.L
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O U TLOOK ;1

e Extendingjet-etadefinitionto |n| <2.8lookspromising

e Needto perform a Methodll backgroundtalculationfor
new selectioncritena

e Still roomfor optimization

e Big improvementsalsopossiblen leptonaccetance
(CMU muons,Plugeledrons)

e Higherb-taggingefficiencies will boostanalysis

e An improved cross-setion limit compaedto Run-|
seemdeasibleby this summer
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