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ATLAS experiment at LHC

NI ST

ATLAS is a general purpose detector designed for proton-proton (and Pb-Pb)
collisions at LHC.
* Precision Standard Model measurements (QCD and Electroweak)
* New physics
- Higgs mechanism
- Standard Model extension (new particles discovery)

ATLAS outline

e Multi-layer structure

 Designed for 103*cms?! luminosity and Vs=14 TeV

* Collisions at 7 TeV during 2010/11 and 8 TeV energy during 2012
 3-step trigger system



ATLAS experiment at LHC

ATLAS: A Toroidal LHC Apparatu$S

ek o1 Doy eciromagestic Calorimaten

* Inner detector

* Calorimeter

* Muon detector

rR=1082mm

Hesdron i Calgrimeien

Charged particle track and vertex reconstruction.

L =55 mm NLE ' Immersed in a 2T solenoidal magnetic field.
R =514 mm _.

Rmainmm | O * Si Pixel detector (1700 modules with 16.4x60.8mm?
"\ resrimm = sensitive area each)

L R =299 mm - = =

* SCT (SemiConductor Tracker), 4 Si strip layers

* TRT (Transition Radiation Tracker), proportional
detector sensitive to the transition radiation
(electrons identification)

R =1225mm N Pixels
N _ _____-_———_—_—-w‘\- o
Pixels { R = 88.5 mm / -
R =50.5 mm
R=0mm



ATLAS experiment at LHC

ATLAS: A Toroidal LHC Apparatu$S

o Darsecicm Dectomageatic Calorimeien

* Inner detector

e Cabarmeien

Srderoid

Erd Lap Torad

* Calorimeter

* Muon detector

Tile barrel Tile extended barrel

Bairid Torekd lnney Detecior Shinirhng

LAr hadronic
end-cap (HEC)

Energy measurement

LAr electromagnetic
end-cap (EMEC)

 EM calorimeter

* Hadronic calorimeter

LAr electromagnetic
barrel

Only muons with p, >3GeV pass these layers



ATLAS experiment at LHC

ATLAS: A Toroidal LHC Apparatu$S

hhucn Detecion Ileciramageetic Caborimeien

* Inner detector

rid Fuyrmiat] CRMIATHEIETE

* Calorimeter

* Muon detector

Thin-gap chambers (T&C)

Cathode strip chambers (CSC)

\ . *Muon deflection in the magnetic field allow track
reconstruction

* Toroidal superconducting magnets

Resistive-plate
chambers (RPC)

End-cap lorold * Muon chambers designed for precision measurement
Monifored diriff ftubes (MDT) and trigger
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ATLAS experiment at LHC

Trigger system

Given the enormous data flux from the proton-proton collision it is not possible to store all
the data for later offline analysis. So a selection is necessary to reduce the flux selecting only
relevant events. e T -

)

1 I i ‘ ']z‘ \ \
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30

* Level 1 (harware), designed for the
reconstruction of electrons, muons, photons
and jets with high pt using the information of
of low granularity sub-detectors to obtain a
fast decision (below 2.5 ps)

II'JIJ‘JI.JI I‘.

* Level 2 (software), information from all
detectors with dedicated alghoritms

* Event Filter (software), full granularity from
all subdetectors with offline-quality
algorithms

Reduce rate from O(10MHz) to O(100Hz).



Total Integrated Luminosity [pb™|
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Data taking status
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Results in this talk are obtained from
2010 and 2011 data.

A lot of physics to investigate!



B and C physics in ATLAS

ATLAS B and C programme

o f L ~ 10nb™!: understand detector performance (alignment/tracking/trigger)
with well known B and C processes

° f_ﬁ > 10 nb~!: measurements of B hadrons, J/'¥, Y to test QCD
predictions for pp collisions at LHC

° f_ﬁ > 100 nb~!: studies of complete B hadrons zoo (B*, By, B., Ap, ...),
start to contribute to world averages on B hadron properties

o f L > 1 fb~!: searches for CP-violation in weak decays of B-mesons:
searches for rare decays (as By — uu)

expected c¢ and bb cross sections in p-p collisions at /s = 7 TeV:
o(cc) ~4.4mb  o(bb) ~ 0.24 mb

large cross section values and clean D mesons signatures
= D mesons reconstruction already with early LHC data



B and C physics in ATLAS

~

The production of heavy quarks at LHC provides a great opportunity to test
the validity of QCD.

B-Hadron production cross-section has been predicted with NLO accuracy.

Knowledge of heavy quark production is necessary to understand the
backgrounds in searches for new phenomena beyond the Standard Model if

Kthey involve decays to heavy quarks. /

D* production cross-section comparison with MC simulator

D* meson production in jets

B-Hadron production cross section measurement using decays to D*u X final states

Recent results: observation of the B.* meson

* Measurement of the electron and muon inclusive cross-section (important ingredient

for heavy flavor physics) 10



D** meson reconstruction

Candidates for D* mesons are reconstructed in a
particular decay channel. The pion from the D** decay is
referred to as the “soft” pion because it is constrained to
have limited momentum by the small mass difference
between the D** and D°.

D*+ﬁDDFT+—}(K_?T+)?T+

1) Two tracks with opposite charge and p, >1GeV are
combined to form a D° candidate testing the two T
possible K/t mass hypotheses

2) The D° candidate whose mass is closest to the PDG ?I;
value within 50 MeV (2 times the resolution value) is K~
combined with a third track (with p, >0.5 GeV) that
has the charge of the pion candidate

Secondary
vertex
D%)~123um

Interaction
point et

11



D** meson reconstruction

We define the mass difference between D* and D°
candidates as

AM = M(Krm,) — M(Kr)

= L :
21800 - ATLAS Preliminary \s=7TeV L,=14nb’
Data 2010

We can see a clear peak
in corrispondence of the

01600

o ® right-charge combinations + ol N pion mass.

ag_‘| 400 == wrong-charge combinations

21200 Dashed line represent

the distributions for
wrong-charge
combinations, in which
both tracks forming the
DO candidate have the

1

Combinatio
o O
o O
(@] o

fit : N(D**) = 2020 + 120

_I_h|-l.II|III|III|III|III|I\I|III|II

400 AM = 145.54 + 0.05 MeV
M) 0,85+ 0.05 MV same charge and
200 ola M) =0.85+0.05 Me the third track has the
0 A T T T T [N T T T N N T SN ST S T N T SN S AN T SO SO SO NS O W' Opposite Charge

0.14 0145 015 0.155 0.16 0.165 0.17
AM = M(Knr,) - M(Kn) [GeV] 1



D* meson reconstruction

D* mesons were reconstructed from the decay Dt — K motnt

1) In each event, two same-charged tracks with p, > 0.8 GeV are combined with
a track of the opposite charge and p, > 1.0 GeV to form a D* candidate. So the
3-track vertex is fitted.

> 1000 L I 1 I | I I I I | 1 I I I | 1 I 1 I | I I I 1 | I I I _ 2) The pion mass is
2 oo - ATLAS Preliminary \s=7TeV L, =14nb" 3 assigned to the two
= -~ ® Data 2010 - tracks with the same
5 o \ - charge and the kaon
o 700 p E mass is assigned to
C — ]
.2 600 = the third track, after
%’ 500 [ = which the candidate
§ 400 ;_ _; ln\llarlla?tdmass IS
. E calculated.
300 = fit : N(D%) = 1667 + 86 =
200 == M(D%) = 1871.8+ 1.1 MeV g
100 = o[M(D")]=19.7+ 1.2 MeV = Clear signal at D* mass
0 E | 1 | | 1 | 1 | L l 1 l | L 1 L | | | l 1 | E
.6

1.7 1.8 1.9 2 2.1 2.2
M(Kxr) [GeV] 13
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D™t and D* comparison with MC

The differential cross section production for D** and D* has been compared with
the results predicted by

- MC@NLO 3.42 + HERWIG 6.5

- POWHEG-hvqg 1.01 + PYTHIA 6.4
-POWHEG-hvq 1.01 + HERWIG 6.5
- FONLL

- GM-VFNS

D* production cross-section is calculated for the process  pp — Dy

into five p; bins in the range 3.5GeV < p; < 40GeV and five |n| bins from 0 to 2.1.

The NLO QCD predictions are consistent with the data within the range of
theoretical uncertainties.

In the next two slide we can see the data-MC comparison with theoretical scale
uncertainty of the FONLL and GM-VFNS calculation shown respectively.

14
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D™t and D* comparison with MC
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D™t and D* comparison with MC
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D* mesons production in jets

* D* reconstructed in the decay chain explained above
D*t DD.?T+ — (K~ ?T+)?T+

* The reconstructed candidates are matched with the reconstructed jets in the
event

* Ajetis considered a “D* jet” if the D* isin a cone (centered in the jet axis)

AR = /(An)2+ (Ag)? = 0.6

* D* jet yield is extracted from the distribution of Am, defined as

Am = m(K¥rtrE) — m(KFnt) — m(xT)

o m(K¥7*x*) is the invariant mass of the D** candidate

e m(K¥x* is the invariant mass of the D (D%) candidate

In bins of p; and z=p,(D*)/E(jet)

17



D* mesons production in jets

E 300} o *inF‘L E Distributions of the mass difference of
£ ,Hﬂﬁ{r g 20 the D**-> DOt
E 200f 4 p TLAS 1 E | candidate (and the charge conjugate)
,m? Bep<0Gev] O inside jets binned in p; and z.
b 03<z<04 ' _ Solid line -> fit result
0 0 %0 w0 B0 Dotted line -> background
Am [MeV]
E ©  aras g i In the last figure
o ] : . .
g oo Lk 40<p <506V | g Dashed line -> wrong sign candidates
E [ || os<z<os 2 0 (same selection except the two track
s0r f ! W#ﬁ %0 from D° don’t have the request to have
r‘f{l W?ﬁ* g 10 the same charge)
q]””'m“”El]“”Bﬂ””m q.'}
Am [MeV] The purpose is measure the ratio of D*
2 T ms ] S O, s ] produced in jets (D jets) and any type
3 S eo<p<rocev] 9 i ] of jets (inclusive jets), function of p;
;.EE o H 07<z<1 ] Ell]]] and z.
st 1 | G R(pr,z) = 2o=PTY)
| ik H‘.ll m’l o *?I"'jatl:ij
%90 20 30 4o S VR TV R R T
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D* mesons production in jets

The number of reconstructed D** jets is extracted in bins of jet p;
and z. Neglecting the detector resolution, the production rate can
be written as

Ripr.o) — N2 (pr,z)/epe=(pT, 2)
BT B(DvE = KFrxr )N (pr) /€je (pT)

et

So, with an unfolding procedure we can calculate

Ripr. ) = - No2om.)
)T B(D*E — K¥rEn% ) Njw (p1)

Integrated (over z and pt) value found is

R = 0.025 =+ 0.001 (stat.) £ 0.004 (syst.),

19



D* mesons production in jets
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B stat. + syst. uncertainty ] B stat. + syst. uncertainty 7

0.08— | — 0.08— , —
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2 = p (D*)/E(jet 2 = p (D*)/E(jet

Predicted MC values for the ratio are lower of a factor 2 to 3 than the data in
the bins with lowest z (more significant for low p;). Integrated value given by
POWHEG+PYTHIA is 0.0133+0.0008 (about half of the measured value).

(in figure the lowest and higher p; bins) 20



B-Hadron production cross section

Measure outline

do(pp — HpX — D*uX’)  fND"
de(D*;f.) N 2e B L NApT

ND”#: number of reconstructed D* . pairs

fp: fraction of D* . candidates from a single b decay (MC)

€: reconstruction, trigger and selection efficiency (MC + data-driven for trigger)

Z: integrated luminosity of the collected data sample

# = total branching ratioc #Z(D* — D) - #B(D° — Kr)

factor 2: NP"# counts both D*+p— and D*—pt TH:
Apt: bin width

Reconstruction of the decay chain H, -> D* p X
is obtained starting from the reconstruction of
the decay (already explained)

D*+—}DG?T+—}(K_}T+)?T+

After an additional vertex with the D* p\ e
candidate and a muon is fitted < — Not reconstructed 21
: P in the analysis



B-Hadron production cross section

Reconstruction of D*u X final states

Because of the small phase space a clear mass peack near
the expected pion mass is obtained.

2000

1500

Entries / 0.5 MeV

1000

500

[ T I T T T T | T T I T \_ % 1200__ | T T T I T T T l T T ! | T T T 4:
— ATLAS Data 2010 J Ldt=33pb’] O ] (ATLAS -
- \s=7TeV n e opposite sign D*u ] 2 1000~ Ns=7TeV ]
- N - same sign D*u 1 o B ]
N - R - ]
- — fit 1 E 8001 Data 2010 J Ldt=3.3pb" ]
- 1 _ . 4 W N e opposite signD*p ]
__ 4 fit: N(D u)=4516i100 _— 600__ |:|b—>D*l«l 7
- ] B Blc:-D'c—p i
B i 4001~ [ other sources —
B i - [__] comb. background -
- 200 .
I N S B o g N
140 150 160 2 4 6 8 10
m(Knr)-m(Kn) [MeV] m(D*p) [GeV]
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B-Hadron production cross section

H, -> D*u X cross section
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p.(H,) [GeV] i (H)
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B-Hadron production cross section

H, production cross section

Unfolding is used to account for kinematics of the missing particles and obtain:
do(pp — HpX — D*puX')
dpr(Hp)

Acceptance corrections and branching ratio #(b — D*pX) are used to obtain:

do(pp — HpX)

dpt(Hs)

;‘ ;’.I T T LI T I L I T T T T I L I LI T | T LI E % 25 [ T T T T I T T T T I T T T T I T T T T I T T T T ]
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o L . —— POWHEG+PYTHIA i - [ ]
o 5 e e POWHEG+HERWIG I—“ 15— ]
¢ 10°E - = = B ]
;D : MC@NLO - = : + .

- - O
| [ helaaay i <10 -
e — i
10f E D e . Wi IS
m p,(H)>9 GeV [n(H)|<2.5 ] 5 p,(H)>9 GeV [n(H)|<25 _
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Observation of the B_* meson

The observation of the production of the B_ meson is first steps in the
experimental research of heavy quarkonia with open flavor.

The production of the B.* meson has been observed in the decay channel

B: — Jjw*pm)n*

Using 4.3 fb! of data at 7TeV collected during 2011.

Events / ( 70 MeV )

ATLAS Preliminary

I Ldt=43fb"
\Vs=7TeV

"u
bl
......
"~ay

T

1 1 I 1 1
6000

1 | 1 1
6200

1 | 1 1
6400

1 I 1 1 1
6600

The fitted mass value
of 6282+7 MeV is
consistent with the
world average value of
6277+6MeV.

The production cross
section has not been
studied yet.
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Electron and muon inclusive cross section

4 )
A good knowledge of electron and muon production in proton-proton collision is a
prerequisite for measurement and searches including these particle in the final
state or constrain theoretical predictions for heavy-flavor production.

\ _/

* At low pt spectra are dominated by decays of c and b hadrons

* At high p; contribution from W and Z/y* can be subtracted to obtain the cross
section corresponding to the decay of heavy-flavor hadrons to electrons or muons.
* Results are compared with FONLL, POWHEG and PYTHIA

Ao _ N Sig; Cmi'grmfam
&PT; rbmi. : f.ﬁdf E(reco+PID); * Etrigger;

Niig; 1s the number of electrons or muons with reconstructed pr in bin i of width I';,

f Ldt is the integrated luminosity

€rrigger; AN €(reco+pip); are the trigger and the reconstruction and particle identification efficiency
in the bin 1

Conigrarion; 18 the bin migration correction factor, the ratio of the number of charged leptons in bin i
of true pr and the number in the same bin of reconstructed pr 26



Electron and muon inclusive cross section
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Conclusions

Conclusions

Several results from 2010 and 2011 data

* D* cross section calculation and comparison with MC

D* in jets measurements
* H, cross section from D*uX channel

* B.* meson evidence

electron and muon cross section

ATLAS Online Luminosity Vs=8TeV

[ LHE Delivered
[ ] ATLAS Recorded

30

25

A lot of data collected during 2012 -> many more
results around the corner.

Total Delivered: 23.3 fb™

20 Total Recorded: 21.7 fb™

15

10

Total Integrated Luminosity [fo
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Backup slides
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Inner detector numbers

2 T solenoidal magnetic field

Pixel detector (|n| < 2.5): resolution
10/115 pm in Re/z

SemiConductor Tracker (|n| < 2.5):
resolution 17 /580 pm in R¢/z

TransitionRadiation Tracker (|n| < 2):

resolution 130 pm in Re
a(pr)/pr ~ 0.05%p7(GeV) & 1%

Muon detector numbers

Toroidal magnetic field: bending power
1.5-55 Tm (barrel) and 1-7.5 Tm
(end-cap)

Precision chambers {Monitored Drift
Tubes MDT, Cathod Strip Chambers
C5C)

Fast Trigger layers (Resistive Plate
Chambers RPC, Thin Gap Chambers
TGC)

|T|r| < 2.7, ﬂ'[p]‘}fp]' ~ 10% up to 1 TeV
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D™t and D* comparison with MC

FONNL and GM-VFNS

s

-

GM-VENS (general-mass variable flavor number scheme) \
Combines the so-called massless predictions with the massive (m/p;)? quark
power terms and derives subtraction terms by comparing the massive and
massless cross sections in the limit mgy - 0. The large logarithmic terms remain
absorbed in the PDF and perturbatively-evolved fragmentation functions with a

non-perturbative input. /

-

~

FONLL (fixed-order next to leading logarithm)

1) Heavy quark production cross-section calculated in perturbative-QCD by
matching the fixed order NLO terms with NLL resummation

2) Non perturbative heavy flavor fragmentation function

3) Decays of hadrons to leptons using B-factories measurement

%
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D*, meson reconstruction

In a similar way D.* mesons are reconstructed in the decay chain

Df — ont with ¢ — KTK~.

> 400 T rrrrrrrTrr T T T T T T T The plOt ShOWS the
2 - ATLAS Preliminary \s=7TeV L =14nb' I D*, mass distribution
350 int —] .
N C e Data 2010 ] for the candidates
3 300 R - with M(KK) within 6
o - ] MeV of the nominal
520 o ¢ mass. Aclear
© - 3 . .
<€ 200 ++++ 4 - 5|gna!I is seen at the
= - A 1  nominal value of
8 150 — - M(D*). The smaller
100 F- fit :N(D!) =326+ 57 + 3 d  signalis around the
— = +
C M(DY) = 1971.5+ 4.6 MeV \& dD mass for the
20 F oD =24.0+ 3.8 Mev 9 e
0 — l 1 1 1 | | | | 1 I 1 | | l | 1 1 1 | ‘ | | 1 1 I | | | | ] _|_ . + r. . _|_ S
1.6 1.7 1.8 1.9 2 2.1 pp DT —omtwitho— KUK

M(KKr) [GeV]
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D* mesons production in jets

From MC studies, the probability for a D* jet that pass trigger and kinematic
selection to be reconstructed offline is 15%-45% (depend on jet z and py).
Moreover the reconstructed p; and z could be different from the original one.

In order to obtain the true distributions of the jet’s quantities is used a
Bayesian iterative unfolding algorithm, to correct for the detector efficiency
and resolution.

The correction is based on a response matrix derived from MC simulated
events (for the probability of a particular D* jet to be reconstructed) , with p;
and z reweighted to match the measured distributions.

* Data 1S * Data 1 Comparison between
— reweighted MC 7] g~ 1200r — reweighted MC 7] q P q hted
4 1000 - ata and reweighte
Atas | = T ATLAS g
7 800 7 MC.
- E_[H}- -
- qm- -
- 200k -
1 1 1 1 1 1 1 ] [ 1 1 1 1 I_-_I
a0 50 B0 70 &0 3040506070809 1

pT[D‘*jet] [GeV] Z= p”[[ll =)/E (jet) 33



B-Hadron production cross section

Data sample selection

Data periods and trigger:
» 2010 data, triggered by a muon with pr > 06 GeV = ¥ ~ 3.3 pb_1

Tracking selection and vertexing:
> 5 silicon SPs (at least one of them in pixels) for kaon, pion, soft pion, muon
> pr > 1 GeV for kaon and pion; pr > 250 MeV for soft pion
» |n| < 2.5 for kaon, pion, soft pion
» simultaneous two vertices fit with P(y?) > 0.001
D* selection:
> M(Km)—M(D2%,.) < 64 MeV for pr(D*) > 12 GeV and |n(D*)| > 1.3
> M(Km) — M(D3pe) < 40 MeV elsewhere
» pr(D*) > 4.5 GeV, |n(D*)| < 2.5

D* i selection:

» matching with trigger muons

> pr(p) > 6 GeV, |n(p)| < 2.4

> 25 GeV < M(D*p) < 5.4 GeV
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B-Hadron production cross section

D* 1. sample on data

- [ T T T T T T T T T T T T T T_] -9 ‘]Eﬂﬂ m— T T T T T T T T T T T T T T T H
22000~ ATLAS Data 2010 f Ldt=33ps’™] & N ATLAS .
"‘D.]- B Js=7 TeV +« opposite sign D™u ] g 1000 Vs =T TeV ]
o S | same sign D™ 1 o - i
QD 1 5{]{] — — aqn - .
= - — 1 £ 800 Data 2010 det -3.3pb™]
L = | i - S . -
1000k fit: N(D"w) = 4516 £ 100 - 600 Iil EPPDSEE sign Dw - 4

— — L —LUu i

i ] i - c=D"T—pn ]

i . 4001 [ other sources —

500 i E [_] comb. background E

[ 2001 -

- o o C ) 7
00 150 160 05 0
m(Kamn)-m(Kx) [MeV] m(D*u) [GeV]

Sample composition (from MC):
» b— D*uX: 93.2£0.3%
c— D*X,c— uY: 3.8£0.2%
b— D¥*vX(7 — pY): 1.5+0.1%
b— D*DX(D — pY): 0.9+0.1%
b— D*X,b— puY and D* + fake muon: 0.6 +0.1% (also contributes to same
sign) 35
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B-Hadron production cross section

Systematic uncertainties

>

changed the fitting procedure (~1-2%):

- different AM range for signal fit
- different background parametrization model o 1 — exp(—a(AM — m;)¥)

uncertainty on the b/c MC cross section ratio (~ 2%).

> uncertainty on tracks and muon reconstruction and trigger (~ 8%):

- trigger: J /v — pp studies
- ID tracking: minbias studies
- muon tracking: Z — pp studies

corrections taking into account differences between data/MC pr /n(D* 1)
spectra (~ 2%)

corrections taking into account differences between data/MC P(x?) of the
cascade fit (~ 2%)

corrections taking into account differences between data/MC DY mass resolution

(~ 1%)
NLO predictions uncertainties: unfolding, acceptance, extrapolation (~0-20%)
uncertainty on the integrated luminosity (~ 3.4%)

uncertainty on the cascade decay branching ratios (~ 7%)
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B-Hadron production cross section

Measurement of do(H,)/dpr(|n|)(Hp)

» branching ratio (b — D*uX) = 2.75 £ 0.19%

» identification of the H, kinematical region selected by the D* and pu
kinematical cuts = pr(Hs) > 9 GeV and |n(Hp)| < 2.5

» evaluation of the decay acceptance a in the Hp allowed kinematical region:

number of Hp(— D) passing the D* and o kinematical cuts
number of Hy(— D* 1) passing the H, kinematical cuts

0=

» o(Hp) can be derived by o(H, — D*uX) by dividing for (b — D*n.X)
and o

do(pp — HpX) 1 do(pp — HpX — D*uX")
dpr(D*p) apr HB(b— D*pX) dpr(D* )
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B-Hadron production cross section

Unfolding

>

Bayesian iterative unfolding method:

Npin F--p-
o =32 () o
' ; Zk Fik Pi J

where F;; = P(D*p in bin i|Hp in bin j) and p; is an initial set of probabilities
for b-hadrons to be found in bin J

Fji and p; are evaluated using the simulation

the method can be iterated, assigning as new probabilities p; the results of the
previous calculation Nf"/Ngﬁ

also tried other unfolding methods: compatible results within uncertainties
so we can calculate the differential cross section vs pr /n(Hp):

do(Hp — D*uX) = NPe|p,, do(Hy = D*uX)  NFe|a,
dpr(Hp) 28 L Apr d|n|(Hp) 2#L AN

where NFb is the number of Hp, hadrons in each pr/m bin, from the unfolding
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B-Hadron production cross section

Extrapolation of H, cross section

» to compare with other experiments, we could further extrapolate this
result to the full kinematical phase space, using NLO predictions

» the extrapolation factor is defined as the ratio between the total number
of generated b-hadrons and the number of b-hadrons with pr > 9 GeV
and || < 2.5.

Extrapolation factor with PowhegPythia: 11.073%

» extrapolated cross section:

o(pp — Hp)extrap = 3609 (stat )34 (syst)£25(B)+£12(L) 5o (accept.extrap.)

» LHCb (Phys. Lett. B694 (2010) 209), extrapolated from 2 < 1 < 6:

o(pp — bbX) = 284 + 20|star + 49|55t b

> measurements are consistent within uncertainties
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Electron and muon inclusive cross section

Electron and muon reconstruction and selection

e Electron and Muon ID due respectively to EM calorimeter and muon
detector .

L1 trigger selection for both

* Further identification criteria to supress fake electron (hadrons) using
E; and n cuts and information on track quality and track-cluster
matching

The theoretical predictions for FONLL computation are in good agreement with
the electron and muon measurements.

Good agreement is also seen with the predictions of POWHEG+PYTHIA,
although POWHEG+HERWIG predicts a significantly lower total cross-section.
PYTHIA describes the p;-dependence well but predicts approximately a factor

two higher total cross-section.
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Electron and muon inclusive cross section

MC used:

* PYTHIA 6.421

* POWHEG-hvg v1.0 patch 4 interfaced with either PYTHIA or HERWIG v6.510
PDF used are MRST LO* for PYTHIA and CTEQ6.6 for POWHEG

POWHEG uses PHOTOS v2.15 to model final state QED radiation
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