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D&Y Introduction - Recap

» Top iIs The heaviest fundamental particle
discovered so far

Top Pair Branching Fractions

s Lifetime: 1 = 5x10%°s, bare quark 46%
» Charge: +2/3e
» SM top quark, ~100% decay info Wb tHets 15%

» Sample classified according to W-decay: 15%

dilepton (1), ,alljets  gileptons” 1%

proton

L)
]

antiproton

Qi
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wContent

2 —
R = B(qu) measurement e
* R(t — brvy) mMmeasurement '
o(pp — tty) Measurement PRD84031104

» Width of the top quark PRD 85, 091104 (2012) |
o | orentz invariance PRL 108, 261603 (2012) b

CDF Conf. note 10887

O

@ Disclaimer: W helicity, Spin correlation & Top polarization will not be covered here:
See talk by: A.Harel
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http://www-cdf.fnal.gov/physics/new/top/confNotes/cdf10887_BRratio8.7fb.pdf
http://www-cdf.fnal.gov/physics/new/top/2012/ttbar_taulep_xsec_9invfb/Publicpage.html
http://arxiv.org/abs/1106.3970
http://dx.doi.org/10.1103/PhysRevD.85.091104
http://www-d0.fnal.gov/Run2Physics/WWW/results/final/TOP/T12D/T12D.pdf

Measurement OfR CDF Conf. note 10887

s Use lepton+jets tt selection with: > 3jets, exactly one, two b-tag and Zr
» Uses full CDF Runll data sample !

* Example control distribution shown for 2 b-tags — nicely described

N . -1
CDF Run Il Preliminary 8.7 fb" Lepton+Jets, 2b Tags e L +Jets Data CDF Run Il Preliminary 8.7 fb Lepton+Jets, 2b Tags —— L+Jets Data
i Cle
o 0] Z+jets 0 ] Z+ets
wof I 7z Wb B zz
Bl wz o B wz
B % I ww > wf I ww
g I Single top T O [ Single top T
P [ Single top S 0 o [ Single top S
= ' & W
g + I Wi 2 .| + I Wi
LI>J D W+ce U>J |:| W+ce
20 | + B W+bb 20 [ B W+bb
+ + I W+t [ w+if
or E I NonW QCD or + [ Nonw QCD
o 20 m a0 %0 o S, 074 Data Events o 20 m 0 0 o0 — - 674 Data Events
Missing Transverse Energy (GeV) W Transverse Mass (GeV/c?)
[} : % 2/NDF = 20.26/19 =+ % 2INDF = 18.56/25
< o I +|_T_| , T %_+— _+_—+—| <] 12 o I -+- 4 ey KS Prob = 0.996
o ++ T++ T4 + + 11 KSProb=0.836 . RS ESHARE IR TR T =0.
o 20 4D &0 8D 100 120 o 20 40 60 a0 100 1 E

* Measure R = gg:%g from different jet and b-tag bins
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Events

Measurement of R

CDF Conf. note 10887

CDF Run Il Preliminary 8.7 fo™ Lepton+Jets Final State

2000

1500 —
1000 —

500 —

—— L+Jets Data
Background
=== tt, R=1
=== {t, R=0.5
tt, R=0.1

1-Tag 3 jets I 1-Tag 4 jets I1-Tag =5 iets‘ 2-Tag 3 jets I 2-Tag 4 jets ‘2-Tag = 5jets

@ Distribution shows example values of R
@ Simultaneous negative log-likelinood fit
to R and o(pp — tt);

L= H P (l‘l’imp(R7 O pp—its xj)|Nébs) H G (:Ejlo, 1)
) J

2%
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Measurement of R

CDF Conf. note 10887

CDF Run Il Preliminary 8.7 fo™

Lepton+Jets Final State

@ Distribution shows example values of R

2000
AR S —~L+Jets Data | @ Simultaneous negative log-likelihood fit
............. : Background ~
L : e, Rt to R and o(pp — tt):
] : - i, R=0.5
" : tf, R=0.1 ‘ ‘
© 1000 - T 5 5 _Blt—>Wb) L= H 4 (ﬁ";mp(Ra Opp—its xj)lN;bs) HG(leo’l)
Lﬁ T A aiassasaad E B(t s Wq) i _’}‘
500 - CDF Preliminary 8.7 fb"
] m """ e~ “pesmessgesess : 12 b Leplon+.Jets Data
Seessssmea., ;, __________ SM Prediction (arXiv:0906.5273 [2009])
1-Tag 3 jets I 1-Tag 4 jets I1-Tr:lgz Sior-ﬂsI 2-Tag 3 jets I 2-Tag 4 jets ‘2-Tagz 5 jets ::j:: :::::z: :: :::
— 10
0
> Value (stat+syst) e | e
O-pﬁ_)tf (pb) 7.5+1.0 "F 3 |
R 0.94 = 0.09 oy
Vis| 0.97 4+ 0.05 © |
- e =
@ Assume 3 Generations and Unitarity s I
0.6 o 14
R = B(t —» Wb)
" B(t > Wq)
6
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Measurement of R

CDF Conf. note 10887

@ Distribution shows example values of R

CDF Run Il Preliminary 8.7 fo™ Lepton+Jets Final State
2000
AR S —~L+Jets Data | @ Simultaneous negative log-likelihood fit
............. : Background ~
L : e, Rt to R and o(pp — tt):
. : == tt, R=0.5
" : tf, R=0.1 ‘ ‘
© 1000 - T 5 5 _Blt—>Wb) L= H 4 (ﬁ";mp(Ra Opp—its xj)lN;bs) HG(:EJ,-|O,1)
Lﬁ T A aiassasaad E B(t s Wq) i _?
500 - CDF Preliminary 8.7 fb"
i m """ g iTTtpusnssgueasny 12 X Lepton+Jets Data
.......................... ;, . ] SM Prediction (arXiv:0906.5273 [2009])
1-Tag 3 jets I 1-Tag 4 jets I1-Tr:lgz 5iets‘ 2-Tag 3 jets I 2-Tag 4 jets ‘2-Tagz 5 jets ::j:: :::::z: :: :::
~. 10
@)
> Value (stat+syst) e | e
O-pﬁ_)tf (pb) 7.5+1.0 "F 3 |
R 0.94 +0.09 oy
Vis| 0.97 4+ 0.05 ©
B (t—>Wb> o 6 ------
°» DO R = Bl=Wq) = 0.90£0.04 (stat. + syst.) L - il
PRL 107, 121802 (2011) : - _B(t—>Wb) -
" B(t > Wq)

o CMS: 0.98 + 0.04 (TOP-11-029)
@ Results agrees with other measurements and SM expectation
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http://dx.doi.org/10.1103/PhysRevLett.107.121802

Measurement BR(t - brv J* "™

' ' ti—)‘tl‘th og-Likelihood Fake Rejection After b-Ta
* More details on the cross section measurement: s — T
@ 14:_ CDF Run Il Preliminary, 9.0 fb
@ | See talk by: G. Petrillo %E_a_kffrl
. - - - tt: plus t
° ¢ or p originating from 1 or W decay =
' ' ' ' ' 8
° Selection uses kinematic + b-tag + log-likelihood cufs |
o log-L: Z1, mp({+E7), Ep(39 lead. jet) e
* Removes most of the fake conftribution, yields: i3
% e 4 2 02 Lo Likemhood”
— og-Likelihoo
tt — 7o + X Events of Final Selection g s T =
© 21 l _'_'_
Process Muon Sample Electron Sample Total 2 o g = e e =
Fakes 1.80+£0.317013 2.2040.6470T8 4.014£0.7170% L -
Zv* =TT 1.12+0.07 £ 0.25  1.41+0.08 4+ 0.29 2.53+0.11 £0.53 ft 11, Missing E; of Final Selection
Z)v — U 0.10£0.03 £ 0.03  0.03£0.01 £0.01  0.1340.03 £ 0.04 312 cor mun ey a0 | Daa
Diboson 0.09+0.02 +0.03  0.0940.02 + 0.03 0.174+0.03 £ 0.05 8 Wb %E_al‘fff
tt — 10+ X 10.56+£0.08 £1.34 13.73+0.10+ 1.75  24.29+£0.13 4+ 3.09 § : 4 -:%:'TFT"UST
tt— 717+ X 1.07+0.03 £ 0.14  1.37+£0.03 £ 0.18 2.4440.04 +£0.32 8- —— EmZzoll
L - @ Diboson
Total Expected  14.7+0.3718 18.8+0.6721 33.6+0.7707 of |
Observed 12 24 36 o
a2l
(TP PP PP oo (e
* BR measured from decays to single- and di-tau events: © * ® ™ ™ ™ Musiieen”
—» | BR(t — 7vb) = 0.120 + 0.030(stat.) s (syst.) £ 0.007(lum.). | =+ =
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Measurement BR(t - brv )"

» Resulting sample is further separated to measure
R(t — brvy) from only di-tau decays
» Log-likelinood based on:

o my({+Er), Ap(#r.l), Ep(l)

it > U T Log-Likelihood Ditau Discrimination Final Selection

n
-
(=2}

i 1 —o— Data
CDF Run Il Preliminary, 9.0 fb [ Fakes

CaZ—r1trt

Eltt - Iplust
Cit > 7

B CZ-11
— J _=Diboson

ounts/bi
=

c
N

e
o
T

° SM expectation: BR(W — (v) = (10.80 £ 0.09)

(average over e, i, 7 decay modes)

o N & o o
|

5 6 4 2 0 2 4 6 8

» R measured from decays of only di-tau events:

—» | BR(t — 7vb) = 0.098 £ 0.022(stat.) £+ 0.014(syst.)

» Single- and di-tau result in good agreement, as well as to SM expectation
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PRD 84 031104

Evidence for tt y

° [+jets channel (at least 3 jets, one b-fag and F) + photon

» Fake photons by jetfs: no isolation cuts, use Z -> ee events 1o extrapolate
Isolation shape to used cuts at higher isolation values

* Fake photons by electrons: use Z -> ee events, where a high £, photon is
radiated from one of the electfrons

CDF Run Il Prellmlnary 6.0 fb™ CDF Run ! Prellmlnary 6.0 fb™
> 60 | . Data(e+u) > 60— | . Data(e+u)
D O QO | O
. Wty 1 S g Sy
Bfake b-tag - ake b-tag -
E B fakes yg T 8 I Bj fakes vy T
D fake I/ D I fake I/
2 B T i 2 A B T i
c 20 T fake y c 20 ﬁ Tfakey ]
g e fakey g e fakey _
0 50 100 0 100 _ 150
Photon E; (GeV) Lepton E_ (GeV)
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Evidence for tt y

PRD 84 031104

* Final selection yields:

tty, Isolated Leptons, Tight Chi2 on Photons
Standard Model Source evb Fp pyb Fop (e 4+ p)vbEr
Total SM Prediction 16.7 £ 2.2(tot) [10.3 &= 1.9(tot)||26.9 = 3.4(tot)
Observed in Data 17 13 30

CDF Run Il Preliminary 6.0 fb™

CDF Run Il Preliminary 6.0 fb™

% 20 | ;I.Zaté(em)' . 15: | ';Qata'(em) R
O 15':|> Wy+HF E ” [ Wy+HF ]
o - W fake b-tag +— 10 Wfake b-tag
Ly Bj fakes vy 1 d:) [ Bj fakes vy
210 mele 1 2 el -
c T fake y W 5 T fake y
0>J 5 e fakey ! e fakey
Ll I
0 50 100 0 5 10
Photon ET (GeV) N Jets
» Probability of background alone fo mimic observed signal is: 3 s.d.
| o(pp — tty) = 0.18 £ 0.07(stat.) = 0.04(sys.) = 0.01(lum.) pb
R =% =0.024 £ 0.009(stat.) & 0.001(sys.)
°* |n good agreement fo SM
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w Width of the TOp QUark PRD 85, 091104 (2012)

» Fundamental property of the top quark:
I and lifefime 1. = 1/T",

 Total width:

Use t-channel single top
VV __—» _
I, — I'(t — Wb) Cross section measurement

B(t — Wb) —» BR measured using tt decays
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w Width of the TOp QUaI‘k PRD 85, 091104 (2012)

» Fundamental property of the top quark:
I and lifefime 1. = 1/T",
o Total width:
Use t-channel single top
g
T, — F(t — Wb) CL?sBs78§c§ignzm?asurement : = =
B(t — Wb) \ ! ( ) ) 1— s _
BR measured using tt decays ! dilepton
PRL 107, 121802 (2011) 107 e e
NN output

s Result of BR measurement in ¢t production:

= 3000 ' Data
BT g :DQL53fb1_ttaRa1
[ B = §i=irg = 0.90£0.04 (stat. + syst.) 2" 2500 T mRa

_ . i |

Ogq — 7‘7411;:2;(5&“ + S)’St) pb 2000‘: ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ Background ]
1500 °

1000—5
500 g
|lepton+jets—i v |
0 3 , —
1 >2
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w Width of the Top Quark PRD 85, 091104 (2012)

» Fundamental property of the top quark:

o ) D@ 5.4 fb !
I and lifetime 1. = 1/T", c 68% C.L.
. . k] BN 90% C.L.
o Total width: 5 B 95% C.L.
Use t-channel single top ﬁ
g
=g cREegepuement &
B(t—Wb) SRE L
BR measured using tt decays <
PRL 107, 121802 (2011) S ® Measurement
< - [1]
\ — . ,._,9 [1] PRD 74: 114012, 2006 . — . [2]
» Result of BR measurement in ¢t production: "Rl & FEUEENSTEGRS
B(t Wb) _ [4] PRL 99: 191802, 2007 8 T°p'ﬂ?;]'°r
—P o — . FCNC
R = B{—7q) — 0.9040.04 (stat. 4 syst.) o ————————
oi = 1.7410% (stat + syst) pb s-channel cross section [pb]

e Result of f-channel single tfop cross section measurement:

—» |lo(pp — tgb + X) = 2.90 * 0.59(stat + syst) pb
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w Width of the Top QUaI’k PRD 85, 091104 (2012)

['(t — Wb) From t-channel single top cross section measurement
B(t — Wb) BR measured using tt decays

° Toftal width: 1, —

@ Assume same coupling in production and decay:

o T 120 D@, 5.4 fb"!
tb Q -
t O 1 Expected I
b 208 = 1.40)° GeV
» Extract partial decay width from: @ = Observed I
S 0.6
1.33GeV. o F = 1.87:04 GeV
[(t— Whlg, 204
['(t — Wb) = o(t—channel) ik ) o 0 of
m(t) = 172.5 GeV o(t—channel)snv % 0.2+
2.14 + 0.18 pb — " § - .
05 115 2 25 3 35 4 45
I'(t - Wb) [GeV]

E A. Jung Top quark properties at the Tevatron 15


http://dx.doi.org/10.1103/PhysRevD.85.091104

w Width of the Top Quark PRD 85, 091104 (2012)

s Total width: r, — ['(t — Wb) From t-channel s_lngle top cross section measurement
B(t — Wb) BR measured using tt decays

@ Assume same coupling in production and decay:

W T 120 DO, 5.4 fb ™!
i Vo > |
Vo ¢ G 1 Expected I’
Extract partial decay width fror 508 = 1:3955; GeV
s Extract partial decay wi rom: @ O
§ 0.6C Observed I
133GeV. . I =2.00%) GeV
I'(t— Wh)gy -20.4F |
['(t — Wb) = o(t—channel) ik ) S I
m(t) = 172.5 GeV og(t—channel)sn 4 0.2
214+ 0.18 pb— % §O 2;
05 1 15 2 25 3 35 4 45
I, [GeV]

—>|Most precise (indirect) determination of I': 1, = 2.00 £§-45 GeV

7 =329 285107 s
E A. Jung Top quark properties at the Tevatron 16
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408, 261603 (2012)

EJ Lorentz Invariance Violation

» Search for a time dependent tt cross section
» Standard Model Extension (SME): adds terms for Lorentz Invariance
violation (LIV) to the matrix element: | M|3yx = PFF + (§P,)FF + (§P,)FF
1 Pl§F)F4 PREF)

O'(t) ~ T gve [1 —+ fSME(t)] [D. Colladay and V.A. Kostelecky, Phys. Rev. D 58, 116002 (1998)]
[V.A. Kostelecky, Phys. Rev. D 69, 105009 (2004)]

\ ™ | 1 Solar day = 0.997 sidereal days

. 7 -- . !: /
TAIEASSS
q) Wside

Cfﬁg?rams = R (U‘)sidet )(Sun — Apparatus ) Citzrll?)
» SME predicts cross section dependence on sidereal time (relative to fixed
stars) as the orientation of the detector changes with the rotatfion of
the earth

s C ., are different components of SME matrices
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408, 261603 (2012)

EJ Lorentz Invariance Violation

o Use lepton+jets tt selection with: > djets, exactly one b-tag and Zr
» Other ingredients: Timestamp' of data at production, signal fraction f,

e Data corresponds to August 2002 to June 2009
e Ratio R expected to be flat in SM (=), i.e. no time dependence

e F e [ .
-(a) DQ, 5.3 fb" (b) D@, 5.3 fb"
0.6 0.4l
0.4/ L 4 .
i 0.2
(N /NS+B . 1) 0.2 i 41T
~ Ts Ci) I ++ - o 1
-0.2- T + -0_2:— 4T
Sidereal phase bin i aal [
g Total integrated 0'4; 0.4
luminosity 0.6 | I | - | | ‘
) ) i 0 0.25 0.5 0.75 1 0 0.25 0.5 0.75 1
Integrated Luminosity per bin Sidereal Phase / 21 Sidereal Phase / 21
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EJ Lorentz Invariance Violation

408, 261603 (2012)

o Use lepton+jets tt selection with: > djets, exactly one b-tag and Zr
» Other ingredients: Timestamp' of data at production, signal fraction f,

e Data corresponds to August 2002 to June 2009
s Ratio R, expected fo be flatin SM (=), i.e. no fime dependence

°C, (ngh’r—honded) and CQ (left-handed)

o [

0.6
0.4f
0. }

# |i+ |

DO, 5.3 fb"

ON

-0.21

M

-0.4

-0.60

+

i

0

0

0751
Sldereal Phase / 2%

o
0.4

D@, 5.3 fb™

M .
5| f f

0 025 0751
Sldereal Phase / 2n

0.

M

t')

TABLE IV: Limits on SME coefficients at the 95%

C.L., assuming (cqQ)uw = 0.

Coefhicient

Value + Stat. £ Sys. 95% C.L. Interval

)XXBB

CU)YY33

cU)xz33
CcU )y Z33

(cu
(
(cu)xvyss3
(
(

0.10£0.09 £0.02 [—0.08, +0.27]
—0.10£0.09 £0.02 [—0.27, 40.08]
0.0440.09 £0.01 [—0.14, 40.22]
—0.14+0.07 £0.02 [—0.28, 40.01]
0.01+0.07 £<0.01  [-0.13,+0.14]

TABLE III: Limits on SME coefficients at the 95%

C.L., assuming (cy )y = 0.

Coefficient Value &+ Stat. +Sys. 95% C.L. Interval
(Cq)xxgg —0.1240.11 +0.02 [—0.34, —I—O.ll]
(C.‘ijygg 0.124+0.11 +£0.02 [—[:].11, —I—O‘34]
(C.Q)Xygg —0.044+0.11 +£0.01 [—[:].2& —|-Olt"§]
(C.'ijzgg 0.15+0.08 +£0.02 [—0.01, —I—O.Bl]
(CQ)yzgg —0.03+0.08 +0.01 [—[:].193 —I—O.lQ]

No indication for fime dependence of tt cross-section,
First constraints on LIV in top sector (and for a bare quark)

E A. Jung
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DEY Conclusions & Outlook

» Presented recent measurements of Top
properties at the Tevatron:

~ B(t—WJgq) Value (stat-+syst)

pssi (DD) 7.5+ 1.0 [y = 2.00 {1 GeV
R 0.94 + 0.09 7 =320 4099 1072
|Vis | 0.97 +0.05 -

BR(t — Tvb) = 0.120 4+ 0.030(stat.) " %2 (syst.) £ 0.007(lum.).

o(pp — tty) = 0.18 + 0.07(stat.) = 0.04(sys.) £ 0.01(lum.) pb

No indication for Lorentz Invariance Violation

Outlook:

» More precise results in the near future, but:

» Concentrate on results which are
competitive or complimentary to LHC

mReazf\Osurementnear b-tag
signal LIVho

Modeld éoﬁé n d e n CS charge

observed
CafrV'"QTmestamp r0 ert|eSchanneI

decay sector fundamental

= OD e
Probability events

partlcle
dependent S|ngle measuredllqht

uncertainty siderealflat
""(‘:'(t)fﬁl ngl t t t systematic
singlet eXpeC ation production

\{ioclﬁggge'ro o S e Ctl 0 nllfetlme

ataproperty measurements

photon r 0 S S Slnglet

I+jets Invariance
cross-section | detectog .
far indication competitive are
Result agreement heaviest

matrx . Tevatron

stars _Eleali
1> o l0g-likelihood s.d S M
additional

result informatlonresults fractlon

Concentrate cuts

Top quark properties at the Tevatron
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DEY Backup
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DY The Tevatron

* As an example:

Run Il Integrated Luminosity

19 April 2002 -18 September 2011

12.0

HEEEEN 1
1.0 = Delivered o r/ ;
100 - Recorded //
9.0 / /]
8.0 /A/
@?.0 A/ 1058 |
S " ¥
.%' 6.0 ///-
E 5.0 /,/ - &
3.0 // Main Injector
30 Wt & Recycler
2.0 ‘pjré/

-
(=]

0.0 ——peee————1 ——+—+———

T T T . U T L S T I SO ML T P S N S

Inmol luminosities: 3 —4 x 10°2 cm™s’
» Data taking ended 30™ Septemiber 2011

Thanks to the Accelerator Division!
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¥ Measurement of R

CDF Conf. note 10887

Lepton+Jets, 16 Tag

CDF Preliminary 8.7fb—!

Lepton+Jets, 2b Tag

CDF Preliminary 8.7fb~!

Process 3 Jets 4 Jets >5 Jets Process 3 Jets 4 Jets >5 Jets
tt 800 + 67 777 + 64 260 + 21 H 216 + 30 271 + 36 97 + 13
STopS 30 =2 6505 15%0.1 STopS 90+ 1 2.0 +£0.3 0.47 + 0.06
STopT 48 £ 5 10= 1 2.1 £0.2 STopT 9+ 1 2.7 +£0.4 0.60 £ 0.09
WW 33 4 8+ 1 24+£0.3 WW 09+0.2 05+01 0.22+0.04
WZ 9.9+ 0.9 1.9 x 0.2 0.6 = 0.1 WZ 1.8+ 03 0.27 +£0.04 0.07 +0.01
77 1.8 += 0.2 0.46 = 0.04 0.12 £+ 0.01 77 04+ 0.1 0.14 +0.02 0.0l =+ 0.00
Z+jets 31 +3 9.1=+09 2x02 Z+jets 21+0.2 0.77 £0.08 0.29 + 0.03
W+bb 291 £ 118 74 + 30 17+ 7 W-bb 48 + 20 14 + 6 4 + 9
W—|—CC 167 + 68 47 + 20 12 + 5 W—I—CC 5 :|: 2 9 :|: 1 0.8 :|: 0_4
Witc 87 + 35 147;:11 14 12 Wt 3+1  08+04 02+0.1
%\T’Ilst%gs i’gg i gg ;5 P 1; " g Mistags 541 17404 0.6+ 0.2
on- Non-W 6 + 3 0.1 +1.5 0.1 +1.5
gct))tsaé]rfergdmon 192?81:4243 106110;; ” 33%;; 28 Total Prediction 306 + 40 296 + 38 104 + 13
Observed 275 273 126
E A. Jung Top quark properties at the Tevatron 23
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w Measurement OfR CDF Conf. note 10887

Lepton + Jets CDF Preliminary 8.7 fb—! Lepton + Jets CDF Preliminary 8.7 fb~!
Source +00p5 147 — 00 p5 st Source +0R —0R

(pb) (pb) Statistical 0.043 -0.043
Statistical 0.29 -0.29

Jet Energy Scale 0.016 -0.019

Jet Energy Scale 0.46 -0.41 ISR/FSR 0.006 -0.006
ISR/FSR 0.22 021 b-tagging 0.078 -0.073
Luminosity o 0.44 -0.39 Background Normalization 0.056 -0.052
Background Normalization 0.78 -0.66 Others 0.005 -0.005
Top Mass 0.33 -0.32 : :
Others 0.18 -0.15 Squared Sum 0.098 -0.092
Squared Sum 1.08 -0.96

CDF Preliminary 8.7 fb Lepton+Jets Final State

R > 0.78 (95% C.L.)

Posterior Probability Distribution

0.65

_B(t — Wb)
~B(t= Wq)
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Phys. Rev. D 83, 092002 (2011)

DEJ Colorflow in tt events

° Partons are carrying color charge, that provides additional information:
s Singlet: H° — bb or Octet: g — bb
» Choose tt decay channel as an optimal playground:

ok L
§ il
b-jet (octet), color mE- \
f connected N, .
to the beam e At ascZah
f_ “,“"":-"V_ﬁ n g2
3 i AN 1
{ je {/
-*—
B [ e i
W — qq (singlet) "
s Fraction of events with light jets coming from singlet W: f_ et (=1in SM)

» Total systematic uncertainty is 0.22, statistically limited

= 0.56 + 0.38 (stat.+sys.) + 0.19 (MC stat.)

_>

Slnglet
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