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— Generate signal that reproduces
l distributions

v — Top mass 170GeV (DQ), 175GeV (CDF)

— Normalize to
resummation (D@), NLO (CDF)

Backgrounds

QCD multijets W+jets: Wijj, Wcj, Wee, Wbb  Top quark pairs

q

* Model using data * Model using Alpgen * Model gsing Alpgen
e Normalize tO data ° Correct kinematics to data e Normahze tO resum.
 Normalize to data b | w
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o g /7
‘7 jet . e
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Small contributions from Z+jets, dibosons
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Event samples *

* Basic event signature (e or W)

— Missing transverse energy
— 2-4 jets (D), 2-3 jets (CDF)

— At least one b-tag
* Also define cross-check samples

— WHjets, ttbar, pretag

— Include many triggers
— One high-Et lepton

DG 23" | CDF 3.2fb

Lepton+k +jets / b-tagged
tb + tgb signal *1.*2 223 + 30 191 + 28
WHijets 2,647 + 241 2,204 + 542
Z+jets, dibosons 340 + 61 171 £ 15
tf pairs *1.*2.*3 1,142 + 168 686 + 99
Multijets 300 + 52 125 + 50
Total prediction 4,652 * 352 3,377 £ 505
Data 4,519 3,315
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Event samples: tau leptons

150 -

Events/0.10

* D@: 4.8 fb!
* BDT to identify T leptons * CDF: 2.1 fb! N
 Expect 72 T+jets single top * Select events with large MET+jets
events * Expect 64 single top events
— Total background 3845 — Total background 1400
* BDT for final analysis * NN to reject multijet background
— 44-70 variables * Included in combination
PLB 690, 5 (2010) PRD&1:072003 (2010)
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* Investigate several hundred variables

— No single variable can 1solate signal

[Events/0.4]
(o]
o
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Yield
=Y
o
=)

Kinematic variables

— Check data-background agreement

* (Choose 10-64 variables for different
MYV As 1n different channels

— Object and event kinematics, angular correlations,

Candidate Events

top and jet reconstruction, b-tagging

DG 2.3 fb™

" all channels

200"

-2 0 2 4
Q(lepton) x n(light-quark jet)

Yield [Events/20GeV]
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Event Yield

Several multivariate
filters combined in
one final discriminant

600

Multivariate analysis

Boosted

Neural Matrix

Decision Trees Networks Elements

— BNN (DQ)
— NEAT (CDF)
D@ Single Top 2.3 fb”
Data ¢ W+jets Il
N tb+tqb Il ¢t
oamsertainy NN Multijets I
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Discriminant Output
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CI‘OSS Sectlons CDF Preliminary Single Top Summary 'J

-1 Fo M =175 GeV/c?
DQ 2.3 fb March 2009 <ch
-Channel
| +0.95 Likelihood,Function ‘ 15+ 82
. . . 3.2 -— 0.
Decision Trees 3.74 “579 pPb ¢2%)
| +1.18
Bayesian NNs —e— 4.70 _gg3 pb Neural Nefwork —— 6
: 0.99 (3.2 ) :
. +0.
Matrix Elements 4.30 _450 Pb Mat{r‘g{EEfII?ﬂnent 7
| .
| Likelihood,Function -8
BLUE Combination 4.16 +0.84 pb (3.21") 7
[ B —*T- 7
: oosted Decision Tree -
BNN Combination 3.94 +0.88 pb (3.2m) 6
; Combination (Lepton+Jets) -6
[ (3.2f") 5
N Kidonal(is, PRD 74, 14012 (2006) my,, = 170 GeV MET+Jets, 5
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Single Top Production Cross Section (pb)
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— Each experiment observes 5 ¢ significance

8

£10° L

— D@ and CDF measurements are %0?
consistent to 1.6 © '_J.gms

— Combination of MVA distributions E“’j
* Bayesian statistical analysis :Zs

* Taking all uncertainty correlations into account ol
Single Top Quark Cross Section August 2009 10 1]
1¢

3.94 108 pp

D@ Lepton+jets 2.3
CDF Lepton+jets 3.2 b 2 2 2.17i8j§2 pb
CDF MET+ets 2.1fb ® i 5.0 55 pb

Tevatron Combination 2.76 :8_'29, pb
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I
Bl B.W. Harris et al., PRD 66, 054024 (2002)

B N. Kidonakis, PRD 74, 114012 (2006)
I
| R S T
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0 2 4 6 8
o (pp — tb+X, tqgb+X) [pb]
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! t (‘Qmi b@m ‘Vbb

Vekm =| Ve Vs Vi
W \ZE2

Q_I
(@]

. £ 3[ Tevatron Preliminary, August 2009
* Cross section WL [Vtb|? 2
025 |V |=0.88+0.07
— Assume SM top quark decay: S 195‘; C.L. limit: 0.7
E |
'Vtd[2+Vts[2< | Vtb)? g2

— Pure V-A and CP conserving Wtb vertex 150

* No assumption on number of families
or unitarity 050

I BT T | L1 (R R 1T P
% 92 04 06 08 1
IVmF
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t-channel production and top width
— Dedicated t-channel search g
— o(t)=3.1£09pb

* Exp/obs significance: 3.7/4.8 SD
— 0(s)=1.1£0.8pb ~ pg 23w

DJ 2.3 fb™
Measured Peak
SM
Ztu FCNC

thu=0'04 gZ

V. ]=0.2
ts

o
*
v
X
A

Top Flavor
m,=1TeV
Top Pion
m,=250GeV

[ Jes%c.L.
I 20% c.L.
[ 95% c.L.

t-channel cross section [pb

-
(=
il

Yield [Events
T

% 2 0 2 4
Q(lepton) x 7(light-quark jet) | PLB 6%2, 363 (%010)
. 0 | | | | | | | | | | | | | | | | | | | | | | |
Top width: o 1 2 3 2 5
s-channel cross section [pb]
— o(t-chan) oc partial width I'(t—>Wb)

— No assumptions about s-channel
— R=B(t—>Wb)/B(t—>WXx) to obtain full width
— Result: 1, = 20540 Gev 7, = (3.2731) x 10725 (0.3ys!)
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Search for W' boson

( — Explore simultaneously left- handed1 and rlght handed couplings
J W — 95% CL limits: = L

M, > 863 GeV (L only)

LvellL Y ieiua

—q, b My, > 885 GeV (R, My, <m,)
My, > 890 GeV (R, My, > m, )
My, > 916 GeV (L+R)
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b e 1
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Reinhard Schwienhorst, Michigan State University 12



Top quark polarlzatlon

(R: V+A, L:V-A)

+

CDF Run Il Preliminary, L=3.2 b

i ZSZ et e Multivariate analysis using
8% CL . . .
likelihood function
* CDF 11 Data

e Test for right-handed coupling 1n
top production

e Result:
O 11 = 1.72 pb, Orr; =0.0 pb

S B _
polarization = “E—L = _1tLS
I OR+toOp

1 2 3 4 3

O, rriry (PP)
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B Gluon FCNC 1n single top

u,c

150 Preliminary D@ 2.3fb™

Yield [Events/0.04]
o o
(=) o

Same final state as t-channel

* multivariate analysis using BNN

&' |Preliminary °* D@23 fb"
L e
@ — gc
£200  W/Z+X

T - SM tb+tgb
W,

%1 00 * - Hlultljets
g

00 0.2 04 06 0.8 1
1 -05 0 0.5 1 Ranked FCNC BNN Output
Cosleptonjetl). 9504 CL limits: tgu tgc
Cross section 0.20 pb 0.27 pb
- s —1 _1
Submitted to PLB, Kigf/ A\ 0:013, TE\L1 0.057 Te\ig
arXiv:1006.3575 B(t — qq) 2.0 x 10 3.9 x 10
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Conclusions

Single top physics studies the electroweak coupling of the top quark

Single top observation and

first Vtb measurements
by DO and CDF

Tevatron combination measures:
— o (stt) to 21% precision
— |Vtb| to ~8% precision

First separate t-channel
measurement

Many searches for new physics

Updates with larger
dataset in progress

Single Top Quark Cross Section December 2009

D@ lepton+jets 231" 3.94 :822 pb

D@ Tautjets 4870 34 29 pb
- not in combination
2.17 2555 pb
» , +2.6
CDF MET+ets 2.11b ® | 5.0 53 pb

i
|
|
|
|
|
|
CDF Lepton+jets 32 |,  HeH
|
|
|
|
|
|
|

Tevatron Combination 2.76 :3:2? pb

Preliminary
|

B B.W. Harris et al., PRD 66, 054024 (2002)

N. Kidonakis, PRD 74, 114012 (2006) Myop = 170 GeV
1

0 2 4 6 8
o (pp — th+X, tqb+X) [pb]

— Separate s-channel from t-channel

— More searches for new physics
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