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Overview

2 Introduction

> Matrix element method
" ljets channel at DO

> Template method

* dilepton channel at DO

“ dilepton, ljets and all-hadronic channels at CDF

> Extraction from the cross-section

" pole mass measurement at DO
» Combinations

All measurements presented use the full statistics collected (~ 9 fb!)
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Introduction

2 What can be learned from Tevatron measurements?

" various methods explored
" results are competitive

" statistics is lower than at the LHC, but measurement limited by signal modelling and JES

> Different methods presented here:

" matrix element: maximum use of the kinematic information in the event
“ template fits: use of complementary variables to constrain the main systematics

“ alternative methods: mass from the cross-section, clear definition of what is being

measured

» Recent results of high quality from the experiments
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Matrix element method — intro

» Evaluate an event-by-event probability based on the full event kinematics
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» Get likelihood as a function of the top mass for each event, then global likelihood
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Matrix element method — ljets at DO

> (b)) D@ 9.7 fb"
, , (G 400- l+jets ~ Data
» lepton+jets selection: o ; O
9D 300~ Other bgs
@ - B W+hf
“4jets,21b D ¥
4 jets, 2 1 b-tag 'S 200 W+
= - B Multijet
" ~ 2600 events, 66% purity 3 100
» Huge improvement of the integration procedure o ) E;
— processing time decreased compare to previous & og ey Mg 1
5200 400 600 800 1000
measurements m_ [GeV]
— 10;
> 2D measurement of k .. and m, = g DIRunlib3MC
O
b u+jets 2
S &
+ extraction of the signal fraction 10 ‘2'5
~ o
> Linearity of the method tested with WEL
pseudoexperiments £ 'g;
i ~  slope =0.97 +0.01
"8 offset =-0.34 +0.06 GeV

-10-8 6-4-2 0 2 4 6 810

PRL 113, 032002 (2014) mP°"-172.5 [GeV]
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Matrix element method — ljets at DO

> Single most precise Tevatron measurement!

*=m, = 174.98 & 0.58 (stat.) & 0.49 (syst) GeV dmIm =0.43 % !

" ko = 1.025 £ 0.005 (stat.)

» Dominant systs:
hadronization, underlying event and residual JES

> -1 -
v - DO 9.7 b p+jets d
(0] 200:— ~Data ( )
% 1 50:_ -gther bgs
o u B W+hf
- B Walf
"E 100 I Multijet
Ll 5 E1Syst. uncert.
50
ot
S sl
o 1
0.5:
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m,. [GeV]

105, = 0
4 " (a) D@ 9.7 fb™ ;
< 1.04" - l+jets -

1.03F
- 1SD
1'02—_250
- 3SD . Sy
1.010 ., =174.98 + 0.58 GeV - - 1
kJES_1 025 + 0.005

172 173 174 175 76 177
m, [GeV]

> Check the data/predictions agreement after
applying the corrections (m,, k., f_. )
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Matrix element method — ljets at DO

> Check the b-JES after the corrections are applied (m, k., f_ )

JES' 'sig
b1, b2
. . __Pr *+pPr
— use the R, ratio (same in ATLAS mass measurement): qu— a2
q r T D7
N - -1
; - D@ 9.7 fb - Data
“ca 400 I+jets I
2 i Other bgs
= - B W+hf
ch 3001 W
- B Multijet
2001 ~1Syst. uncert.
1001
o
O 1.5
N
oy 0.5¢
0

> Extract R, = 1.008 + 0.0195 (stat.) & *%7 . (syst.)
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Template method

> |deally, pick observables which are very correlated with the mass, not sensitive to
the systematics and perform a likelihood fit to various templates

# |In practice:
" use the decay products of the top to estimate the mass (contain jets — sensitive to JES)
" choose an additional observable to constrain the JES

> Need to correctly associate the decay products of the top

" requires some reconstruction or pairing technique (eg X? function minimization)
" tighten the selection (eg by requiring many b-jets)
Signal Templates
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Template method — dilepton at CDF

(=2}
o
[

> Select events with 2 leptons, large MET, 22 jets = @) + s
NE 50? tt (Pythia, M=171 GeV/c?)
" additional requirements in the Z mass region for ee and yp 3402_ ++ ++-B::g
® split the events having 0 or 1 b-tag S
§ 20F
— 520 events, purity of 77% T
s —4- _+__+_
0% == ‘
_ _ 100 120 140 160 180 200 220 240
» Associate two reconstruction methods: M{® (GeVic’)
" “neutrino phi-weighting”: ol 2 Tagged events
. . B a —e— Data
- scan neutrino phi ~§4o:— ++ i (Pythia, M=171 GeVic?)
.. . - + bkg
- get mass by minimizing X° & 300 + Bl =
- associate weight to the solution 3 20k +
i o
— uses all the information from the event, - +
E ik
good sensitivity but depends on JES s -
0 "'l*'w_?—"ﬁ_'?i‘”
B . Lo 11.b1).{12.b2 0 20 40 60 80 100 120 140 160
* “alternative mass” defined by: Mf;t:cz\/< ,E> % .b2) M3 (GeVic?)
b1*+b2

— not as sensitive but JES uncertainty cancels PRD 92 032003 (2014)
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Template method — dilepton at CDF

» Templates built with hybrid mass defined as: m"™® = w.mr

w optimized to minimize expected uncertainty

+ (1-w).m"

NA [= | T | T T T I T T T ‘ T T T _] -
"% 6 i ] Expected statistical uncertainty 5 70 E_ (a)
g ; a JES systematic uncertainty E i 60:— Tagge d events
2 Bl Non-JES systematic uncertainty 25 Q E Dat
c B =) ey B —e— Data
- Expected total uncertainty s % 50:_
E 4 This analysis — o 40 - Best fit to data
Bk = o u tt (MC shape) + bkg
A e i
‘ﬂ:: 3—_ m ¥ -l E 30? . Bkg
E I =" | € F
Q o =y i @ 20
a 2: e E ™ L] L P &m A ek - I.E E
@ R e st gt e 82 L L LT b 5 =i
g 1 ' E— = i 4
S [ = o = s — ottt
T Lo T ety e T 0 60 80 100 120 140 160 180 200
0 0.2 0.4 0.6 0.8 1 2
" M"P (GeVic?)
> Result:

*=m, = 1715 + 1.9 (stat.) & 2.5 (syst) GeV

- 0
“ main systs: JES and NLO effects om/m, = 1.9 %
" uncertainties reduced by 14% compared to previous (similar) measurement
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Template method — dilepton at DO  NEwW!

> Select events with 2 leptons, 2 2 jets and = 1 b-jet arxiv:1508.03322
submitted to PLB

= MET cuts in the ee and pu channels, H_ cut in the ey channel
— 565 events, purity of 85%
> Use JES constraint from lepton+jets measurement
» Reconstruction with “neutrino weighting” technique for various top mass hypotheses:

" scan neutrino rapidities, reconstruct the system
" compute weight w by comparing neutrino momenta with measured MET

" extract mean and standard deviation from the distribution w(m,)

x10~° 1
£ 0.12F DO. 9.7 fb™ i 2D eu channel
-g Shin e e i
= 0.1 . e ] T T
- weight distribution e e e sl
0.08]- _ =
- for a typical event TVEIEE
0.061 Sogd-—
0,04} E‘OA-: ,,,,,,,,,,,,,,,,,,,
0.02:— j g 0-
C 9 a0
0_ ranS | AP S Lo T T T 1 | o
100 150 200 250 300 o

11/22

rrlthypcﬂhr-_-sized [G eV] Q@ l/] o 15 o 140 1 G‘Ge\ﬂ
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Template method — dilepton at DO  NEwW!

» Parameters of the reconstruction optimized to minimize the expected statistical
uncertainty

» Maximum likelihood fit to the templates

-o-Data -1
—tf,m=172.5 GeV [_)Q, 9',7 ,ﬂg
tt— £vfé v bb

80
R tt, m=165 GeV
= (b)

60 . t?,m=180 GeV

- [JInstrumental
_ [ Diboson
L OZ- 7t

Events / 5 GeV

40

20

Ratio

oEL, | . | .
120 140 160 180 200 220
> Result: u,, [GeV]

= m, = 173.32 4= 1.36 (stat.) 4= 0.85 (syst) GeV

" most precise dilepton measurement at the Tevatron
" main systs: JES and higher order effects

@m/m:O.93%
| S
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Template method — ljets at CDF

> Select events with one lepton, large MET, 24 jets

* define channels using b-tags and number of tight jets (3 in loose selection, =4 in tight)
" 5 channels defined: 0 b-tag, 1 b-tag L, 1 b-tag T, 2 b-tag L, 2 b-tag T

= additional H_ requirements in 0 and 1-tag

— ~ 4000 events with 73% purity

_ e 1401 - Data (8.7 fb™)
» Reconstruction done using X* minimization 120 _
o [ ]Signal+Bkgd
2100+
> Variables used to build the templates: 5 80
@
£ 60
. Q
= m,*°, value that yields the lowest X? > 40
20 f
u reco2 i 2 i ‘ .. R R e gl
m ", value that yields the second lowest X pE T

mie<® (GeV/c?)

* m,, invariant mass of the two jets associated to the W

PRL 109 152003 (2012)
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Template method — ljets at CDF

250

N

[=]
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[

Events/(5 GeV/c?)
=
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- X ‘:.‘13"0;""{':':. 55

- Data (8.7 fb™
[]Signal+Bkgd

Bkgd only
Tagged

200 250
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n,‘treco(z) (G
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et :
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Events/(1
(1]
o
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eV/c?)

2 Unbinned maximum likelihood fit in the 5 channels

> Result:

=m = 172.85 4 0.71 (stat.) £ 0.85 (syst) GeV

Bmt/mt = 0.63%

" main systs: residual JES and signal modelling

Bkgd only

« Data (8.7 fb™
Signal+Bkgd
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Template method — all-hadronic at CDF

CDF Run Il - All Hadronic M, - Preliminary (9.3 fb™)

® Preselect events with no isolated lepton, S 800 4 Data :
= E + =172.5 GeV/c2: =0.
at least 6 jets, small MET g 700:—- :: (M, =172.5 GeV/ ,E?\-].ES’UU)
@ 600 3'2 l;aug'_e:l :vent: o
* purity of 1/700, increased by using NN and b-tagging = .t P Wou

" events with 1, 2 and 3 b-tags considered 400p
300[
200}
> Multijet bkg estimated in events with 5 jets, ook _
using tag-rate in each channel AT T L ST
0.5 0.6 0.7 0.8 0.9 1 11 1.2
NNOUt
- {:IE 0_1_ ﬁ rec l
> Reconstruction: 3 [ - Ztags events (3_ = 0.0
. . . 2 0.08 [GeVic?]
“ all permutations of jets considered 3 [ / = o
(30, 6 and 18 in the 1, 2 and 3 b-tags) g 006l s
e : : s — P(m*)
" X* minimization on the invariant S o0.0aF
0 —
masses of the W and tops E T
0.02—
" X? function with free W mass [ _
0 120 140 160 180 200 220 20
— signal and background templates céile | | Mt [Ge“'l"'czlv ) -

PRD 90, 091101(R) (2014)



Template method — all-hadronic at CDF

. . Sampl Nobs Expected %
» Final selection on the NN and x° ampe ’ pecte
Sygs 7890 1886 + 150
. 1-tag
" one sample to constrain the JES Sat.,, 4130 1270 + 101
Sigs 1758 782 + 64
" one sample to measure m > 2-tags
t SMe, 901 514 + 42
b K _ 7s] 1.5_—
%‘ 5001 (a) 2 1-tag events ﬂ% - > 1-tag events (9.3 fb™)
(0] i —} Data (9.3 fb™ e
[an] L _ L
O 400 I Fitted bkg + t -
£t Fitted bkg st "
S ol - ( ~U
o 3001 - .\ N
i 0:_ I \\ \\“ ““.‘.'.
200 - ‘"«a.“,__\\.\ \
i -0.5 % Fitted values ""-.u,”. S~ /j
i [ oo-Ln(LL ) =45
100~ AL Ln(LL, ) =20
- — -Ln(LL,_)=0.5
s I R R A A W | I T T T B
100 120 140 160 180 200 220 240 260 260 "'5163 170 172 174 176 178
m[ [GEV}’C ] Mmp [Gevfcﬂ]
> Result:

*=m, = 175.07 &+ 1.19 (stat.) £ > _ (syst) GeV om/m =1.1%

1.58

" main systs: JES and trigger
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Pole mass extraction — ljets/dilepton at DO NEW!

> Cross-section measurement in the |l and ljets channels using MVA and template fits

_g 10°L (c) DZ Preliminary 9.7 fb” _E 10°= (b) D@ Preliminary 9.7 b
- e+>4jets = - eu+ > 2 jets
o c N
W W 10* =1
10° - =
10
10
1
1 -1 .
: T At Tl g S =T b t] FL T T1i7
BT RS IRIRR T
0.6 I,II_ [ s e ——— J- .............. J.EJ. .............. J- __________________________
14 05 0 0.5 1 0 05
Topological MVA output . jmax
b-ID mva
~= Data Singletop
. . ) ) Bl tt(1+jet) Z+jets
> Extraction realized for many different mass points S o Wi

B Multijet
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Pole mass extraction — ljets/dilepton at D0 NEW!

> Mass extraction: g e DG, L=9.7 fb "
" cubic fit to the individual measurements o

12

* normalized joint likelihood function
10/

> Result: 8

=m, = 169.5 433  (total) G&V  dm/m =2.0%
. t t

" most precise pole mass measurement
—— Measured dependence of ¢ e

- =—e— Measured c(pp— tt+X)

at the Tevatron - —— NNLO+NNLL

2 P11 0 i T i A i i ]
160 170 180 190

Top quark pole mass (GeV)
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Tevatron combination
Mass of the Top Quark

July 2014 (* preliminary)
. . . =
® Run | and Il measurements combined with CDE I diopion 167.40£11.41 (+10.30: .90
BL U E D@-| dilepton I 168.40 +12.82 (+12.30 = 3.60)
o . p— —
| COF-I dilepton 170.80+3.26 (+1.83+2.69)
- .
> Careful study of all correlations between % | D@ dilepton ] 174.0042.80 (236 1.40
. . : ®
systematics of the various channels, CDF-l lepton+jets 176.1047.36 (+5.10%5.30)
. D@-I| lepton+jets 180.10+5.31 (£3.90+ 3.60)
measurements and experiments *
! o
CDF-II lepton+jets 172.85+1.12 (0.52: 0.98)
Tevat -ombined values (GeV /c? . .
- evatron com 11117(:1(.3\4/‘1 ues (GeV/c?) D@-1l lepton-+jets e
In situ light-jet calibration (1JES) 0.31 DE-| alllets ®
Response to b/q/g jets (aJES) 0.10 - J h e L e )
Model for b jets (bJES) 0.10 : S e =
Out-of-cone correction (¢JES) 0.02 GRE-IEallets el e e )
Light-jet response (1) (rJES) 0.05 . 2
Light-jet response (2) (dJES) 0.13 Rl iick 166.90+9.43 (+0.00+282)
Lepton modeling (LepPt) 0.07 0
Signal modeling (Signal) 0.34 CDF-Il MET+Jets 173.93+1.85 (+1.26+1.3)
Jet modeling (DetMod) 0.03 ot bination * e
b-tag modeling (b-tag) 0.07 et Lol 174.34 +0.64 ﬁgf::f 2'502)
Background from theory (BGMC) 0.04 g s );
Background based on data (BGData) 0.08 x°/dof = 10.8/11 (46%)
Calibration method (Method) 0.07 | I | | | |
Offset, (UN/MI) o 0.00 150 160 170 180 190 200
Multiple interactions model (MHI 0.06 2
Systematic uncertainty (syst) 0.52 Mt (GeVic)
Statistical uncertainty (stat) 0.37
Total v tainty 0.64
i sl Y not the latest results
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Tevatron combination

> Result:

*=m = 174.34 4 0.37 (stat.) £ 0.52 (syst) GeV

8mtlmt =0.37% !

" X2 of combination: x2/dof = 10.8/11 (46 %)

Mass of the Top Quark in Different Decay Channels

0.6—

|weight| Iy |weightI | for all measurements

July 2014
Preliminary

Red box: positive weights
Grey box: absolute value of
negative weights

ex%
& 7
A 3 & o &
\e R 3 & x& >
N TR
Q N N & N
e el SO
LEEl (@) @) O °¢' J
B " e
Analysis

July 2014 (* preliminary)
- —._._.—
Lepton+jets 174.17+0.66 (+0.38+ 0.54)
) o
Dilepton * 171.95+1.97 (1.61+1.14)
) ')
Alljets * 175.63+1.85 (+1.23+ 1.39)
MET+Jets 174.19+1.77 (+1.29+1.21)
——
Tevatron 174.34+0.64 (£0.37+0.52)
combination * (+ stat + syst)
| | | | | | | | | |

168 169 170

171 172 173 174 175 176 177 178 179
M, (GeV/c?)
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World combination

Tevatron+LHC m, combination - March 2014, L =35fb"-8.7 fo”
. ATLAS + CDF + CMS + DO Preliminary
fall P, Sels s et 172.85 + 1.12(0.52+ 0.49 + 0.86)
R —— 170.28+3.69(1.95  +3.13)
=0l . 2] ete bt o 172.47 + 2.01(1.43+0.95+1.04)
COF Runll, E™*4jet
peiininie T Hp——eg- 1/3.93 1% 1.85(1.26=1.05+0.86)
DO Runll, l+jets ittt 174.94 + 1.50 (0.83 % 0.47 + 1.16)
B0 Aunll, di-lepton il @ttt 174.00 + 2.79 (2.36 = 0.55 + 1.38)
ALT_ Lﬁfﬁ”“’ Hels — M 172.31+£ 1.55(0.23 +0.72 +1.35)
BV T RN —_— — 173.09+1.63 (064  +1.50)
CMS 2011, Irjets —et—t 173.49 £ 1.06 (0.27 £ 0.33 1 0.97)
CNIS S0, El-lepian ——— 172.50 + 1.52 (0.43 1 1.46)
CMS 2011, all jets e @etet 173.49+1.41(069  +1.23)
World comb. 2014 ¥,/ nd=4.3/10 = 0f ==t 173.34 £ 0.76 (0.27 £ 0.24 £ 0.67)
»? prob.=93% Smt/mt 0.44 %
| | i totelll (stat. IJES syst)
165 170 175 180 185
My, [GEV
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Conclusion

» Precision measurement of the top quark mass is part of the Tevatron legacy
> Most sensitive channels now updated with the full statistics
> Tevatron combination (most precise until yesterday!):

=m = 174.34 4 0.37 (stat.) £ 0.52 (syst) GeV

" relative uncertainty of 0.37%
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Backup slides
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Systematics — ljets channel at D0

> Higher order corrections:

MCONLO-+Herwig compared to

Alpgen+Herwig

> ISR/FSR: variation of the ktfac parameter

within Alpgen+Pythia

> p,"* modelling: reweighting

» Hadronization and UE:

Alpgen-+Pythia compared to
Alpgen-+Herwig (at particle level and after

reweighting the p_"* spectrum)

> Color reconnection: Pythia tunes Perugia

2011 vs Perugia 2011NOCR

Source of uncertainty

Effect on m, (GeV)

Signal and background modeling:

Higher-order corrections +0.15
Initial/final state radiation TF0.06
Transverse momentum of the 77 system —0.07
Hadronization and underlying event +0.26
Color reconnection +0.10
Multiple pp interactions —0.06
Heavy-flavor scale factor F0.06
Modeling of b-quark jet +0.09
Parton distribution functions +0.11
Detector modeling:
Residual jet energy scale +0.21
Flavor-dependent response to jets F0.16
Tagging of b jets F0.10
Trigger +0.01
Lepton momentum scale +0.01
Jet energy resolution +0.07
Jet identification efficiency —0.01
Method:
Modeling of multijet events +0.04
Signal fraction +0.08
MC calibration +0.07
Total systematic uncertainty +0.49
Statistical uncertainty +0.58
Total uncertainty +0.76
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Systematics — ljets channel at D0

Source of uncertainty

Effect on m, (GeV)

> b fragmentation: reweighting of events to Signal and background modeling:

a Bowler scheme tuned to LEP data
> PDF: intra-PDF unc. using CTEQ6M

> Residual JES: various parameterisations
studied ((eta, E), linear in E, or none, ie

direct application of JES shift on the jets)

Higher-order corrections +0.15
Initial/final state radiation TF0.06
Transverse momentum of the 77 system —0.07
Hadronization and underlying event +0.26
Color reconnection +0.10
Multiple pp interactions —0.06
Heavy-flavor scale factor F0.06
Modeling of b-quark jet +0.09
Parton distribution functions +0.11
Detector modeling:
Residual jet energy scale +0.21
Flavor-dependent response to jets F0.16
Tagging of b jets F0.10
Trigger +0.01
Lepton momentum scale +0.01
Jet energy resolution +0.07
Jet identification efficiency —0.01
Method:
Modeling of multijet events +0.04
Signal fraction +0.08
MC calibration +0.07
Total systematic uncertainty +0.49
Statistical uncertainty +0.58
Total uncertainty +0.76
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Systematics — ljets channel at D0

> Flavor dependent response: change of the flavor dependent correction by 1 SD
» Additional checks to make sure that the correction is well estimated

" correction derived using gamma-jet samples

'3' 1.07 DO MC ¢ Simulation

" ratio Q°__ between the corrections from a0 [ l4jets e okl
Alpgen+Herwig and Alpgen+Pythia studied 1.005- 0

" extraction of R, (see slide 7) e
0095 ...o0e0t o

s "
0.90 g5 T5¢
Py [GeV]
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Systematics — dilepton channel at CDF

> JES: vary the JES parameters by 1 SD

] Source Uncertainty (GeV/c?)
> NLO EffectS: Pyth|a VS POWheg Jet,-energ)r scale 2 5
NLO effects 0.7
. . . Monte Carlo generators 0.5
» MC generators: Pythia vs Herwig Lepton-energy scale 04
Background modeling 0.4
> |SR/FSR Pythia with varied amount of Initial- and final-state radiation 0.4
o gg fraction 0.3
radiation b-jet-energy scale 0.3
Luminosity profile 0.3
. . . Color reconnection 0.2
> gg fraction: gluon fraction reweighted from /- sample size 09
5 to 20% Parton distribution functions 0.2
b-tagging 0.1
Total systematic uncertainty 2.9
Statistical uncertainty 1.9
Total 3.2
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Systematics — ljets channel at CDF

» Residual JES: JES parameters
varied by 1 SD

Source Systematic uncertainty
> Signal modelling: Pythia vs Residual jet energy scale 052
_ Signal modeling 0.57
Herwig + NLO effects evaluated b jet energy scale 0.18
: b tagging efficiency 0.03
Hsing MCENLO Initial and final state radiation 0.06
Parton distribution functions 0.08
Gluon fusion fraction 0.03
Lepton energy scale 0.03
Background shape 0.20
Multiple hadron interaction 0.07
Color reconnection 0.21
MC statistics 0.05
Total systematic uncertainty 0.85
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Systematics — dilepton channel at D0

Source Tm, GeV]
. : : Jet energy calibration
> JES: apply uncertainty from the ljets Proshume 047
Flavor dependence F0.27
eXtraCted J ES Residual scale fE;%E
b quark fragmentation +0.10
> b-JES: parameterise the changes of the Obﬁ;‘?mtmc““n 0,06
. . Electron resolution +0.01
standard JES vs ljets JES in (eta, E) Muon py resolution ¢833
Electron energy scale +0.01
. . Muon pr scale +0.01
> higher order effects: Alpgen+Herwig Jet resolution +0.12
] Jet identification +0.03
VS MC@N LO—I—HerWIg b tagging F0.19
Signal modeling
Higher-order effects —0.33
ISR/FSR +0.15
pr(tt) —0.07
Hadronization —0.11
Color reconnection —0.22
Multiple pp interactions —0.06
PDF uncertainty +0.08
Background modeling
Signal fraction +0.01
Heavy-flavor scale factor +0.04
Method
Template statistics +0.18
Calibration +0.07
Total systematic uncertainty| +£0.85
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Matrix element method — ljets channel at D0

> Matrix elements used: LO for ggbar — ttbar and W+4 jets

> Integration performed over: the masses of the top and antitop (assumed to be
equal), the W masses, the energies of the electrons and muons, Eq/(Eq—I—Eq,) for the

quarks from the W decay

» All possible 24 permutations of jets are considered in the transfer function, with

weights accounting for the b-tagging information
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Pole mass extraction — ljets/Il at DO

Top quark mass [GeV] Cross section o(tt) [pb]
150 10.53 2 0.17 (stat ) ' 2 *= (svst.)
160 9.24 4+ 0.16 (stat.) +9:72 (syst.)
165 8.07 & 0.14 (stat.) +9:85 (syst.)
170 B.28 L 0. 14 (stat.) T3 27 (syst.)

172.5 7.73 4 0.13 (stat.) T332 (syst.)
175 7.80 & 0.13 (stat.) T:31 (syst.)
180 7.42 £ 0.13 (stat.) 1030 (syst.)
185 6.92 -1 0.12 (stat.) 10 & (oyst.)
190 6.85 + 0.12 (stat.) 1323 (syst.)
Source of uncertainty Uncertainties

E5(:1.‘1111I:1i1m|:1: pb

Modeling of signal

Alternative signal model +0.09
Hadronization +0.25
Color reconnection +0.11
ISR/FSR variation +0.06
PDF +0.08
Modeling of detector
Jet modeling & identification +0.06
b-jet modeling & identification +0.16
Lepton modeling & identification +0.02
Trigger efficiency +0.01
Luminosity +0.20
Sample Coemposition
MC cross sections & branching ratios +0.03
Z/W pr reweighting +0.16
Multijet contribution +0.09
W+jets heavy flavor scale factor +0.15
W +jets light parton scale factor +0.05
MC statistics +0.01

Total systematic uncertainty +0.55




Tevatron combination — weights and pulls

Run I published Run IT published RunII prel.
CDF DO CDF DO CDF
{+jets 174 all-jets {+jets 174 £+jets Lxvy MEt £+jets £ 174 all-jets
Pull 0.24 —0.61 +1.01 +1.09 —0.46 —1.64 —0.791 —0.24 +1.60 —0.13 —1.11 0.39
Weight [%] —2.6 —0.7 —0.4 —0.1 —0.14 +28.8 +0.1 +5.5 +67.2 —2.9 —0.66 +6.0
2
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