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Overview

Topics covered

— Inclusive jet production

— Exclusive jet production

— Rapidity gaps, BFKL signatures

— W/Z + n-jet production

— The tt cross-section

— The top-quark mass from the tt cross-section
— The charge asymmetry in tt production

Un-covered topics

— Underlying event structure, hadron production, jet shapes, track jets,
jet fragmentation functions, W/Z+b-jet-production, direct photons, ...

— Total pp cross-section

— QCD properties of Pb-Pb collisions

Sorry, the title should really be — Selected QCD Results from ATLAS and CMS -
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Introduction

Theoretical predictions and Monte Carlo tunings

The classes of predictions

— Leading Order (LO) 2 — 2 Matrix Elements (ME) plus Parton Shower (PS).
and underlying event (UE): Pythia, Herwig+Jimmy.

— LO 2 — n ME: Sherpa, MadGraph, Alpgen plus PS and UE via Pythia
or Herwig(PS)+Jimmy(UE).

— NLO calculations for up to n=3 partons: MCFM and NLOJet++.

— NLO calculations plus parton showers: MC@NLO (plus Herwig+Jimmy) and
Phoweg (plus Pythia or Herwig+Jimmy).

— All order prediction of wide-angle emissions: HEJ.

The Monte Carlo tunings to data

— ATLAS: Pythia (AMBT, MC09’), Herwig (AUET1), ....
— CMS: Pythia (D6T, Z2, 2C) and Herwig (2.3).

‘ This is a variety of predictions, the data have been compared to all of them. ‘

QCD Results from the LHC  Ringberg Castle September 28, 2011  Richard Nisius 3



Introduction Jet cross-sections Z/W + jets Top-quark physics Conclusions Backup

A six-jet event at the LHC - ATLAS

. N : | . /
— A rich environment with many jets, underlying event and pile-up, (©) =~ 0.1 — 3 in 2010.
A high performance jet algorithm is needed to get the physics out.
Richard Nisius =} F = E =

September 28, 2011
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Introduction

The anti-k; algorithm - the present work horse

1N dN/dp, (GeV'™?)

The jet shapes

The average jet area as function of p;
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‘ The anti-k; algorithm has very good properties. ‘
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Inclusive jet cross-section - CMS

Double differential cross-section Comparison to NLO in bins of rapidity
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107F Antik; R=0.5 v\ ‘ b, Go
20 30 100 200 1000 — CMS Particle Flow (£, v, h*, h?) jets, A es=(3-4)%

p, (GeV)  AL;=4% and NP: Non.-Pert. Unc. = Pythia+Herwig.
— At high p; the largest theoretical unc. is due to PDFs, i.e. the data start to constrain them.
— Experimental uncertainty mainly from Jet Energy Scale (JES), which will decrease.
— The NLOJet++ description of the data is fair, but generally slightly high, esp. at large |y|.

Agreement is found within 20%, however deteriorating for larger rapidities.
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Inclusive di-jet cross-section - CMS

Double differential cross-section Comparison to NLO in bins of |y|max
Sk ' ] N N
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e Data/Theory
. Exp. Uncertainty
— M2, = xyx2s = probing 0.0008 < x;x» < 0.25.  PoF o Uncorany
- - - Scale Uncertainty

— Theo: Ao (PDF) = 5%(30%) for 0.2 TeV(3 TeV) w5
Exp: Ao (JES) =~ 15%(60%) for 0.2 TeV(3 TeV), AM; =~ 7%(3%) for 0.2 TeV(3 TeV).
— Sensitivity: |y|max(large) = s-channel, |y|max(small) = t-channel.

- == Non. Pert. Uncertainty

‘ The di-jet cross-section is well described, but need smaller exp. unc. to constrain the PDFs. ‘
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The 3-jet to 2-jet ratio - CMS

The uncorrected Hr distribution for 2-jet and 3-jet inclusive
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— Ap: = 12%(5%) for 50 GeV (1 TeV) and AHr =~ 6%(3.5%) for 50 GeV(1 TeV).
— The Pythia (MadGraph and Herwig) model describes the shapes to ©(20%).
— The Pythia corrections to the particle level amount to about 4%(2%) for Hr < (>) 0.5 TeV.

‘ The corrected distributions will be compared to LO 2 — n-parton predictions. ‘
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The 3-jet to 2-jet ratio - CMS

The corrected 3-jet to 2-jet ratio Comparison to various predictions
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— Experimental unc. (4-10)% dominated by the knowledge of the p: dependence in the MC.
— Good description at large Hy. Predictions overestimate data at low-Hr, but for MadGraph.

‘ The low-Hr region needs further attention. ‘
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Inclusive multi-jet production - ATLAS

The corrections but for the JES The inclusive jet cross-section
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full -Z;,
— The corrections are based on Alpgen+(Herwig+Jimmy). '

— Ao (JES) = +5%(+2.5%) for 60 GeV (1 TeV), and ’larger’ -3% everywhere.
— Compare to LO for R=0.4 (less UE dependent) and to NLO for R=0.6 (less scale dep.).

‘ The inclusive jet multiplicty is well described by the predictions.
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Di-jet production with jet veto - ATLAS VT s et
The strategy 6 N3 AT
— Study jet activity in gap between pair of jets with: Zj: pt > 20 GeV
A) highest p: = p;,1, pt,2 similar zzg—;ea:.znsg,;me.man et 5;1 ;:ev
B) largest |Ay| = Mi; > p,. i 3 Lyol ;20 cov
— Study two observables within gap: £ Camas 1 Rr-os
I) Fraction of events f with no jet above py = Qp. 2 .
Il) Average jet multiplicity (N(pc > Qo > N)). oL i
— This probes: wide angle soft gluon radiation for ™
Qo K p,; BFKL dynamics for large | Ay |max, 5 F v 3
and color singlet exchange if both are fulfilled. £ .. o™ 2 non pert.
«© . ALPGEN + E .
— The distributions are corrected to particle level. © HERWIGUIMMY 3 °°"°/°"°"5
2-0)%
— A(JES) (2-5)% in barrel and 13 % for |n| > 3.2. , S R
= B~ 3%(7%), 3%(6%), 5%, for f, Ay and (N). 05, o +7
02 Q,=20Gev 3
The findings 2 R 3
— Herwig and Pythia are ok, except for large Ay. § o ATas
— Alpgen has too many jets, except for low scales. = oF
Complicated interplay of various scales. ST 20 o 5% 30038 50

B, [GeV]

QCD Results from the LHC Ringberg Castle September 28, 2011  Richard Nisius



Introduction Jet cross-sections Z/W + jets Top-quark physics Conclusions Backup

Di-jet production with jet veto - ATLAS

Gap-fraction f(Ay) Ratios to predictions The predictions
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i NEEED —_
1.5 ]
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Z/W + jets

W/Z + 1-jet production - ATLAS

The remaining jet-level corrections
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Pythia vs. Alpgen

— Determining the ratio
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Breakdown of systematics
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E = — Statistics r
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— Electroweak

ATLAS

| |
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L
140

Line = 33/pb
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syst. O(5 — 10)%
large stat component

0

(pe > pP) constitutes a precision test of QCD.

— Use p: > 30 GeV, |n| < 2.8, veto events with additional jets with p; > 30 GeV.
— AIll EW background estimated from MC, QCD background is taken from data side-bands.

— Bgd in % for W(2Z):

EW: 3.4(1) e, 5(1) p

QCD: 19(0.3) e, 3.2(0.3) p.

— Data corrected to particle level. Most uncertainties cancel in the ratio.
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Z/W + jets

W/Z + 1-jet production - ATLAS

The muon channel result The combined result
2Ig O T T T T T T T g BT )
S T Data Muon Channel de‘=33 o 218 [ —— pame chamels combined J.Ldr33 - Pythla: LO2 — 2
+* 1al Syst. uncertainty T 1l Total syst. uncertainty =33
212 M A vt ot S5 s | Alpgen:LO2 —n
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g8 £ N g 12F .
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g \ W 08
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Muon: 8.49 + 0.23 + 0.33 — Combined: 8.29 + 0.18 + 0.28, corrected to a common
Electron: 8.73 + 0.30 + 0.40 phase space, (e and p. have slightly different acceptances).

‘ Good agreement at low py, at large p; the data is statistically limited. ‘
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Top-quark physics

The tt cross-section - CMS

The combined fit

The sensitive distribution Muon [ FEwvEeemmoem=0= El€Ctron
CMS Simulation CMS, \5 =7TeV 36" pb of Muon Data 250 CMS, VS =7TeV 36" pb of Electron Data
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S, ‘3 ‘Z 3
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Some analysis details

— Use one discriminative variable.

— Combine lepton channels.

— Exploit a number of statistically
independent sub-sets of data with different signal to background compositions.

— The analysis is already systematics limited for the 2010 data with £;,, = 36pb—".

— Use profile likelihood, i.e. allow systematics to cancel each other, within bounds.

T+

Events/0.5 GeV

0 50 50

50 50 5 50 50 5
Secondary vertex mass(GeV) Secondary vertex mass(GeV)

‘ The analyses explores one observable for different jet and b-jet multiplicities. ’
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The tt cross-section - ATLAS The combined fit
A discriminating distribution 2 2400 ATLAS Preliminary - Data 2011, 5 =7 Tev

3 Jet: et
2 2000 “® [ 4t=0.70 b m i B QCD Multijet

2 900F ATLAS Preiiminary AN 1600 O W+Jets W Other EW
% aoo?_[Lduo.mib‘ E 1200 3dets € *dets
z ;zz: e+25Jets E
sof. DEfOTE E 800
400 El 400
300 _2 E
200 3 3 155 # t
100) , 8 10 ; ety »ﬁ'hw“’.w S — i uwu‘AWQW "uva' W
% 01 02 03 04 05 06 0.7 08 09 1 '% 0.5 = =
exp(4x Hry.) & 0 20 40 60 80 100
2 o f{,_:s ,,,e‘::“"a,y 3 Some analysis details Likelihood Discriminant
i t=070f" =
. 7 - Very similar to CMS, however, uses four distributions
: and no b-tagging (was largest syst. for ATLAS).
3 - QCD and W+jets (normalization) from data, other from MC.
= . _ Pe(3)+p:(4) e ;
;. E Example. I-’Tp,3 = (- A0+ ()’ 7775 Pt,max, aplana"ty-
I e e i 7 - Likelihood fit gives fractions and nuissance parameters.
o o 0. 03 04 0. 06

L_, — The fit improves on the data description.

The analyses explores various obervables for different jet multiplicities.
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Top-quark physics

The tt cross-section - Results

Theoretical predictions
NNLO (approx.) tf cross sections at the LHC \s = 7 TeV)

Latest LHC combined figure

—~ 200 T
F=] E poeo E|
& 100F m; =171.3 GeV. / E
5 [ T T T T T T | - E E
E-;  —NLOQCD(PP) e Atias (up to 0.7 fo™, prelim.) = o~ 180F 3
© Bl Approx. NNLO @p) CMS (36 pb™, prelim.) N 1700 =
,| —Noaco @) h E ]
10°E~ - approx. NNLO (op) E| 1601 - =
u CDF (upto 4.6 fb1) 9 E B 68% C.L. PDF E
+ D0 (5.6 %) g%o ] 150 N @ vstwos E
200 1 140 W eraporio |3
® , - S E
12 E E vericalerorbas G, Watt I E
] Inner: PDF only =
12 ] 12 i arkiv:1106.5768 gg’;:i;;:;g;ygm‘ E
13 10511 0115 012 0125 013
6.8 7 72 5
1 | 1 (XS(MZ)
5 6 7 gg luminosity at LHC (/s = 7 TeV)
12 T .
Vs [TeV]

B
&

;:
Latest prel. LHC measurements (o; in pb) e :
Exp(Lumi) Value stat+sys. lumi Bon
CMS (0.8-1.1/fb) 164.4 12.2 7.4 g ook E
ATLAS (0.7/fb) 179.0 9.8 6.6 %ovasi— 1
‘ The experimental precision challenges the predictions. ’ E come 81s
R.S.Thorne, G. Watt arXiv:1106.5789
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Top-quark physics

Measure m, from the o; - general considerations

The cross-section o (m(ms))

The strategy

16 Langenfeld et al., PoS (ICHEP2010) 082 |

Tevatron

MSTW 2008 NNLO
s NLO
N NNLO,

14

12
‘approx

10

S [pb]

4
140 145 150 155 160 165 170 175 180

m(m)

Theory predictions

— o(m) is known at NLO, NLO+(N)NLL
or approx. NNLO.
— Measure oz(m), profit from £ ~
— So: oi(m:) = (8.2 & 0.8) pb (10%)
= my = (163 £ 3) GeV (2%).

1480y
5 og

(=9

The caveat

— This is only true if the measurement of oz
does not depend on m itself.

— However, the acceptance is not flat, but
a function of the m; (MC) parameter used.
in the LO (NLO) Monte Carlo.

— Use m; (pole): Treat quark as free and long lived, or m; (ms): Treat mass as a coupling.
— Relate m; (vs) and m; (pole), i.e. mi(pole) = 172 GeV = m;(Ms) = 162 GeV.
— The difference of m; (MC), m; (pole) is expected to be O(1 GeV) so: Where to put the data?

‘ The dependence on the mass definition is significant. ‘

QCD Results from the LHC Ringberg Castle September 28, 2011
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Top-quark physics

Measure m; from the o - results

The ATLAS measuremement Interprete the result my (direct) = (173.18 + 0.56 =+ 0.76) GeV
= <1 GeV (0.6%)
2 450 ATLAS Pmlimimw,jL:aS b — A og(exp) = 13% = A my(exp) = 3%,

=
© 400 = (pp — X  IsjotssX) . oi(160)—0o;(172.5) _ o

N, S But: = ey = 18%
E —— NNLO approx. Langenfeld et al. . .
300 NLOANLL Ahrens o al = Need to find an m; independent !? selection.
m,,, = (165.8 + 8.5 - 9.6) GeV. E 1R My, = (167.3 + 53 -5.5) GeV
..... 4553 GeV for A(m{[) =10 Gev g;? o AN £=3.3 GeV for A(m]'S) = -10 Gev
S0
o 1

140 160 180 200
Top quark mass [GeV]

Top quark mass from cross-section

AprAs Preliminary, L =35 pb’ H LH H Tevatron
ATLAS, approx NNLO (Langenfeld, Moch, Uwer) 166.4 772 ﬁf‘p‘e [GeV] mio [GeV]

—_— 78
TLAS:approx NLO (Gt 16627 Comparison to DO measurement
ATLAS, NLOSNNLO (Ahrens et al) 1622707

—_— 459 . -
DO, approx NNLO (Moch, Uwer) 169.1755 — o‘tf(exp) = 8.13 t10(:'92(’ pb y|e|ds A my = 0(5) GeV.
D0, approx NNLO (Kidonakis, Vogt) 168257 Use mpole nd whil min mMC mpole
- — o ) and o (MS) e assuming
DO, NLO+NLL (Cacciari et al.) 167.5 75,
| | or mMC = mMS = A m, = O(3) GeV.
Tevatron direct measurements (July 2010) 17337
iED LI i 790 ‘ The measurement is hampered by its interpretation. ’
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The charge (forward-backward) asymmetry

The two sources of the asymmetry The formulas

Rapidity: y = } In £1&

- E—p,"
L 00>
>“mm< >’ mTm“< <0 — Single Asymmetry. APP — %ﬁm.

o , 4 Difference: Ay = yi — Vi = qe(Ye — Vhad)-
21> Pair Asymmetry: At =

N(Ay>0)—N(Ay<0)
- ) ‘N(Ay>0)+N(Ay<0)
:E T >mm< o — AT/ APR(QCD, %) = 8/5(= 1) TeV (LHC).
99900 — CP-Invariance: CP| Ni(y) ) = | N;(—y) ).
(©) (d) Charge «+» forward-backward, if defined.
— Only caused by quark initiated processes, i.e. gluon initiated processes dilute AT,
= Af (Tevatron) > A(LHC) because qi,/gg ~ 90/10 (15/85) for Tevatron (LHC).
— A > 0, however selecting 1) or 2) could help to look for consistency.
— The asymmetry is NLO in o3, i.e. it is only known at LO! A depends on p(tt), Ay, Mg, . ..
— A > APP pecause all pairs contribute, i.e. A% is theoretically preferred.

— The channel tt — lepton+jets is used. AP? only needs yi,.a = y(qqb). In contrast, At also
needs y, = y(bfv) which has a worse angular resolution, i.e. experimentally APP is easier.

‘ The asymmetry values measured at Tevatron created some excitement. ‘
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Top-quark physics

The charge asymmetry - Tevatron results

2800 e A-oosrzooz Beware!

b = o S g
600! 1t Pythia A =-0.011+ 0.002 — g:::le\
500 ——1 D, 5.4 fo!

400

|

300 CDF — * Reconsiructed  ransverse momentum [Gev]
200 = 3
| E < 03f —— MC@NLO 34
—— g AN e PYTHAG 425 0610
ﬁ=¥= E
3 2 -1 0 Ay2: vy ay b
i _ 0.2 S, .
Results on A in (%) oap T
igh! oaf e
both high! § B T
Exp/Theo all A (ay < 1) At(ay > 1) tT transverse momentum [GeV]
CDF 5.8 £7.4 2.6 £ 10.4 £5.6 61.1 £ 21.0 = 14.7 - _

MCFM 58409 | 3.9+ 0.6 123+ 1.8 rise — A% by O(20%) rela-
D0 | 19.6 £6.5 | 6.1F 4.1 21.3+ 9.7 not sign ) . .
MC@NLO 50+01 | 1.4+ 0.6 6.3+ 1.6 gn. tive with EW corrections.

A < a50Gev) ATz > 450 Gev) — The NLO corrections to
CDF —11.6 £ 14.6 £ 4.7 47.5 + 10.1 £ 4.9 H ff
NCFM 40% o6 58t 13 rise A" are not fully known.
DO 7.8 Lt 4.8 1.5+ 6.0 i i
MC@NLO ST o BE not sign. = need to wait.
‘ The asymmetries are all larger than expected - lets see what LHC finds. ‘
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Top-quark physics

The charge asymmetry - LHC analyses

The efficiency The transfer matrix Tevatron vs. LHC
2 0.08FCms Simula ' E g %
g va;:gismmanon E § 2 ATLAS Preliminary 1> 4 jets (b tag)] Tevatron ::":I_wp LHC :&-mp
ES E 3 :
g oosf— ’—J"H 3 = L *7 —)
'§ 0.055— 3 2 3
E] o0aE E o;—} —— B n n
o E a4 +  — The LHC is FB-symmetric, and
oo1E E 2 valence quarks have larger x,
AT r{l-\rLI foenciued B RS B m’ = forward regions counts most.
T Iv]-1v] (MC Truth)
The raw distributions .
R Some analyses details
2 2000.CMS Preliminary | ' LDEB‘ 5 oot AnA‘sP:enm.r‘\ary ‘ nezdjets (b‘\.g) 3
o 09 fb at\'s = 7 TeV - & L=0705" - data . e - -
3 RAV= 0,004+ 0,009 =; st 800 ciwe 4 — The efficiencies are symmetric.
- ingle-tof - Zojets MC
o B - =i 1 — The transfer matrix calls for un-
Oeeo 500 folding of the data distributions.
x i — Good description of the data
200 by combination of MC models
B “ and data driven estimates.

2 3 4
[(RALA)

‘ Controlling all effects that may be asymmetric is essential. ‘
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Top-quark physics

The charge asymmetry - LHC results

Unfolded results on At The raw M;; dependence
u T T 2~ 0.45ECMS Preliminary | [DARSAARERRERREE 02EE0E Prefiminary ||~ & (MadGraph) ]
§ ATLAS Preiminary w42 4jets (btag) . E1.09 fblatVs = 7 TeV AW NLOpredicion 3 0.15£-1.00 fatVs =7 TeV. — data 3
4 L=0701 2 O4EA=-0012+0026 32 Ehers El
2 7 0.35E 4ets 3 & or 3
4 2 oaf 1 2 oosk E
T % 5 < 0055 + E
e 18 ozt E oF -
o E E| E El
10~ -+ — 193 0% E 0.05F E
015¢ E £ E
o S T E
- - 0.05F . 4 0151 E
b I o L G: L L I I I I I E| 0Bl I L L L L L L L..d
2 1 o 1 2 -3 -2 -1 0 1 2 3 4 30 300 400 500 600 700 800 900 1000 11001200
AU (B2 My o, [GEVIC
Lint = 0.7/~ Line = 1.09fb~1
The preliminary results The predictions
ATLAS: AtE(|yt| —|¥l) =(—2.4 £1.6 £ 2.3)%. 0.6% (MC@NLO).
. tt(y,2 2y — +2.6 .
CMS: At (yf — yE) =(-1.3 £2.6757)%- (1.1 &= 0.1)% (Rodriguez).

— In addition, CMS does not find any significant dependence on M;;.

‘ At LHC the asymmetry is found to be independent of Mz, and the SM decribes the data. ‘
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Conclusions and Outlook

— The LHC is a QCD machine and it performs beautifully £ = 3.3 103%/cm?/s, LC;,; = 3.6fb.
However, the ever increasing number of pile-up events is a continuous challenge.

— Statistics is plentiful, and the key to success is reducing the systematics, either
by an even better detector understanding, or by optimizing observables.

— Jet physics is a very rich field with many predictions up to NLO. Here, reducing
the jet energy scale uncertainty is the key to precision.

— The W/Z + jets processes offer some precision NLO QCD tests.

— Also top-quark physics offers many QCD observables and challenges to
theory. Some interesting features of the Tevatron data could not be confirmed.

— As always, the close collaboration and interplay between theorists and
experimentalists pays off in designing the analyses.

— Finally, my apologies to those interested in UE, soft QCD, track jets, b-jets, ....

There is lot more to come in the next years, stay tuned.
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Inclusive multi-jet production - ATLAS

Comparison to NLO + Non.-Pert. Comparison to LO Monte Carlo
T e A 8 BT T T T
§. | ATLAS 8. ATLAS ;

T e T l ———

5 04F R 5 0.4 T

© 5

ke e

S03F e ] =03 1

A - - J'

a o « R=06, | Ldt=2.4 pb”

Tozr == ros [Lazer' | Sgp e 7 Tt

o S - o

E 01F oy —e— Data \'s=7 TeV)+syst. E N o — :i?iiNA;E?WGAUEﬁi

- — — — ALPGEN+PYTHIA MC09'

—e— NLO+non.pert.+syst

o R R R B © L T SERR,

2 ] = 1.2

a (1 Q

> g 1

Qo1 Soghile il

= w200 400 600 800 1000 1200 200 400 600 800 1000 1200
H [Gev] H [Gev]

— H%z) = pi,1 + Pt,2 has smallest scale uncertainty and mainly probes PDF and as.
— Non.-Pert. effects taken from Pythia (LO ME <+ LO ME+PS+UE) are about 5%.
— NLOJet++ prediction shows an overall good description, but for low Hf).

Overall good description by NLO, but for low Hf). LO predictions are further away.
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Di-jet production with jet veto - ATLAS

(N(p: > Qp)) as function of p, f(Ay) for Qy = p, The findings for (N)

% 7\\\‘\\\‘\\\\‘\\\\|\H‘H\‘HH‘\H‘H\’g »\H\‘\H\‘HH‘HH‘HH‘HH’ . .

o L iy Data 2010 1% 71 o 20zp<anew Data 2010 | - Deviations are enhanced
o 7p TR HEJ (parton \W\)H = § [ e zocmomcy 3 B :3;::2 \M\L w ;

EL v 7T POWNEG - YT ] ‘é [ oo ssm e s e | when using (N).

2 | aesva Lonangp aptsoon | O g v RN (1 paanensaseann | — PhOWeg + Pythia describes
o o[ PR a [ ocpoman on  gop 1

g . A;,_,‘;Mw A) b owmosrcme o AT:AS B) | the data well.

g 50 n 1 s T T e, 1 - Phoweg + Herwig is far off
=} I o [ ” ] .

c =l e N | especially at large Ay .

2 - - HEJ has too little activit

= - ]

especially for large p,/Qy

The findings for f(Ay) f

vl — Case B) [AY|max (M; > By),

2F .

e ] | and Qo = p, not fixed.

s 4 F - — Phoweg describes the data

— 1T === well with Pythia and Herwig.
0'\"’\"\"\\ sl oo bod gL b v Lo oo oo - HEJ describes the data at

50 100 150 200 250 300 350 400 450 50( 0 1 2 3 4 5 6

P, [GeV] 4 low Ay, but has too
Largest deviations at large p,/Qp and/or large Ay. many jets for large Ay.
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The production of a W-Boson + 2-jets - Tevatron

The CDF result The DO result The experimental facts
& T T —
L e BkgSubData (7.3 15" < E -1 —4— Data - Bkgd .
3 200 mossomaraw) |2 300 DG, 431 Z bas1:a | — Can not describe shoul-
g — Gaussian 38 250F- (b) B Diboson der in M: distributi
Z WWHWZ (all bkg syst)| g 2005_ e Gaussian (4 pb) er in /V; distribution.
5 P 150; M=1456evie | Jgse additional Gauss to
i} g E - -
100 g describe the difference.
o 1005 P() = 0.526
s0E- — Subtract all background.
ol 0f — — Not confirmed by DO, set
‘ ‘ SO0 limit 0(145 GeV) < 1.9pb
100 ZOOMH Govic?] Dijet Mass [GeV/c?] with 95%C.L.
~ ‘ 3 o . .
% —COFEEEIEY | w0k Wy Plehn Possible explanation
® —— Gaussian 2.3% 2z Takeuchi
94000 I WWAWZ 4.5% S o0k .
g I virdets T9.3% = arxiv:i10a.4008 | — Mis-reconstructed top-quarks
2 s peak at \/mZ — m2,!
— Shift in single top + tt back-
ground wrt. WV can solve this.
— CDF sees to many single top
events, but DO does not!

| . . . .
M; [Gevic?] 10 W ey ‘ An inconclusive situation. \
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The production of a W-Boson + 2-jets - ATLAS

In search for a bump

The invariant mass distribution

R A A R e AR RN
9] =1.02fb"\k=7 TeV
3 . : : : o - ]
pa = backgroun:
2 e000 ATLAS  Preliminary " 2 9 ]
H Ldt=1.021"  Ewiee €
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@ s e Njet=2  Ema 5,
.z
[ singe top

4000
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e
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3000 .
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0 5 L B B L B LN
Q wE . T . D 2:_ 4
1 Zeom——r R I Lt
GiE @ 5 E
50 100 150 200 250 300 350 400 — S:gr\lrlca‘r\ce‘ of A‘rne‘rva\: 0. ‘33(:‘ L o
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— Try to mimic the CDF analysis, but: ,— %% __ decreases by factor 5, i.e. 37 — 133
’ * W+n>2—jets 22 440 *
— Jet selection: p: > 30 GeV, |n| < 2.8, |An| < 2.5, Mjj > 40 GeV, A®, Emiss > 0.4.

— Estimate background for QCD and the W+jets (normalization) from data.

There is no sign of an excess, the CDF result can not be confirmed.
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The measured m, from the o; - CMS

The m""° mass

CMS Preliminary, \s=7 TeV, L=1.14 !
Top quark pole mass from cross section

CMS (Prel., L=1.14 fb™") approx. NNLO ® MSTWOBNNLO

Value  theo ® exp + u(m,)

Lar al
Kidonakis et al

Anrens et al ——

ATLAS (Prel., L=35 pb™") approx. NNLO ® MSTWOSNNLO

Ahrens et al B —

DO (L=5.3 fb™") approx. NNLO ® MSTWOBNNLO
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Ahrens et al ————

Tevatron direct measurement (July 2011) -
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The mMS mass

CMS Preliminary, vs=7 TeV, L=1.14 fb™*

Top quark MS mass from cross section

CMS (Prel., L=1.14 fb™) approx. NNLO [ MSTWOBNNLO  value £ theo [ exp £ a,(m,)

‘ Brand new - Write-up not yet available.
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