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f Introduction and Outline

» Atlas and CMS can explore a different phase space with respect to
previous experiments and LHCDb

» Interesting tests of QCD can be performed, models tuned,
generators refined

» Challenges detector performance and physics reconstruction
Structure of this talk

* Observation of new states
* Production Cross sections
- Quarkonia
- Exclusive
- Inclusive
- Summary
» Conclusions

» Note: b-physics results on CPV and search for new Physics from
ATLAS and CMS from Louise Oakes yesterday’s session
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% The ATLAS and CMS experiments at LHC
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Hermetic detectors
Muon system : toroid vs solenoid
Silicon tracker : 2T vs 3.8 T solenoids
Different calorimeter system
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7 TeV 2011, 8 TeV 2012
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New "beauty baryon" particle discovered at world's
largest atom smasher

Observation of new states

E E News Sport Weather Travel Future

NEWS SsclENCE & ENVIRONMENT

Home UK Africa Asia Europe Latin America Mid-East US & Canada Business He

22 December 2011 Last updated at 10:59 GMT

LHC reports discovery of its first new
particle
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Photon measurement :

» Calorimetric :
higher efficiency, modest resolution

» e*e” conversion in the tracker:
small efficiency, better resolution
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¥ “Observation of a new y, state ...” [ x,(3P)]

arXiv:1112.5154, PRL 108, 152001 (2012).

Observed bottomonium radiative decays in ATLAS, L = 4.4 g
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) Observation of new states : i, (3P)

ATLAS
JLdt 441"

III|IIIIIIIIIIIIIII|III|III|III|III|III|III

1 L 1 | 1 L 1 | 1 LA )

e Data:Y(1S)y —— Fitto Y(1S)y
A Data:Y(2S)y —— Fitto Y(2S)y
----- Background to Y(1S)y

---------- Background to Y(2S)y

Converted Photons

9.6 9.8

Fitted masses [MeV]

State Model predictions [3,4] [MeV] Unconverted photons Converted photons

x»(1P) 9900 9910 = 6(stat) = 11(syst) Fixed to x,; = 9892.78 and y;, = 9912.21 [9]
Xx»(2P) 10260 10246 = 5(stat) * 18(syst) Fixed to y;; = 10255.46 and y;, = 10268.65 [9]
x»(3P) 10525 10541 =+ 11(stat) * 30(syst) 10530 =+ 5(stat) * 9(syst)

DO

confirms...
arXiv:1203.6034
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“Observation of an excited =, baryon” [ =.*

arXiv:1205.5955, submitted to PRL
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Complicated cascade that challenges detector 05 ~*=0—%5 59 20" &0
and reconstruction capabilities MJApE7*) - M(JAYZE) - M(rt) [MeV]
>50 evidence

21 candidates observed,
expected background : 3

Q= MJNWE ") — MJ/YE~) — M(71) : 14.84 + 0.74 (stat.) £ 0.28 (syst.) MeV
mz,- = 5945.0 = 0.7(stat) + 0.3(sys) + 2.7(PDG) MeV
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%
o(pp = X2 +X) | BR(Xe2 =]/ +7) Interesting test of QCD €
o(pp = Xaa+X)  BR(xa =/ +7) Exp. and theo. uncertainties cancel

Puzzling results from previous measurements
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Q resolution ~6 MeV
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» Systematic errors from signal and bkg
parameterization and efficiency corrections
(calculated in the unpolarised case).

» Extreme polarisation scenarios
can lead to variations up to 20%
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» Technique: 2D fits to mass and lifetime, per event €

corrections.

» Good agreement with NLO NRQCD (prompt) and FONLL (non%

prompt)
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prompt y(2S)— u* u, corrected for acceptance
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» The shape of do/dp; is well reproduced but absolute values overestimated by a factor 2
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Exclusive Production cross sections
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\}% Measurement of D** meson production in jets

Phys. Rev. D 85, 052005 (2012)

s+ 0.+ O — -+ Np=(pr, 2)
D" — D'7", D’ — K 7 R (pr, 2) = ’
Njet(pT)
> I T T T T I T T T T I T T T T | T T T T ] — D*i E .et
D _ (f) e right charge combinations  _ < p”( )/ (] )
21 500+ --- wWrong charge combinations ]
LD I i R = 0.025 £ 0.001(stat.) = 0.004(syst.)
S : g0-14_ LA L B LIS IR L B T
n 1000 = [ ATLAS - PYTHIA .
- L0420 e HERWIG —
9 - . B #75% POWHEG+PYTHIA N
S _ s B mrme POWHEG+HERWIG -
E | 0.1 :_ data with stat. uncertainty _:
LIJ 500 : pT > 25 Gev _— 0.08__ + stat. + syst. uncer’[alnt)—/1 -
B 1 B \s=7TeV, _[Ldt: 0.30 pb ]
ATLAS z>03 | 0.06] 25<p, <70GeV, 1 <25 ]
7 B SE—— ]
O 1 1 1 1 I 1 1 | 1 I 1 1 1 1 | 1 1 1 1 0-04__ __
O 1 O 20 30 40 B %3’6'#/&?%%/77//7// ]
- 0.02— ks .
- -~ ' R S R -
. . o 3 = . :
Sizeable discrepancies with all the models £ — ]
considered are found g o
=) 03 04 05 06 07 08 09 1
= p (D)/E(jet)
17

24t Rencontres de Blois — S. Argird : Results on heavy flavour production at ATLAS and CMS



107\ | T T T T ‘ T T T T ‘ T -'\- ‘ \+ T T \7:
CMS \s=7 TeV B* (Iy®1<2.4)3

B* Tsallis fit ]

= B (ly%1<2.2)]

— B Tsallis fit -

v B (ly™l < 2.4)
— B Tsallis fit

o A, (y™<2.0)
_: — A, Tsallis fit
&

—
o
N
T \\\HH‘
¢
| A/ HH‘

= )\

—_i
Q
[9M)
T

=
o)
S
S~
8
=
X
c
o
S
o)
©
Y
o
Q
£
5
S~
@)
S

U'l | HH‘

10 20 30 40
b-hadron P, (GeV

N

0

CMS Preliminary,\'s=7 TeV Spring 2012

value = stat. + syst. = lum. error
(luminosity)

pp—= A, X—=Jp AX — 11.6+x06+1.2 +2.0
P;>10 GeV, lyl<2.0 (x10000) (1900 pb™)
pp— B X —— 28.1+24+20 =31
P:>5 GeV, lyl<2.4 (6pb”)
pp— B’ X —wm—  333:25+31+36
P:>5 GeV, lyl<2.2 (40 pb")
pp— B, X —= Jiyp ¢ X . 6.9+04+0.7 0.3
8<pT<50 GeV, lyl<2.4 (x1000) (40 pb™)

| |

0 50

B Hadron Production Cross Section [ub]

» Recently measured A, spectrum found to fall faster than B meson spectra

and predictions

» D* predictions lower by a factor 2 or 3 at low z and p;
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Inclusive b production
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Atlas and CMS presented compatible do/dp;
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Conclusions

» ATLAS and CMS are providing high-quality heavy flavour results

» Several analyses on 2011 data in the works.
» Terse message from this talk:
* New states : ,(3P) and =.*
* New measurements : /A, cross sections and ¥, ratio

* Open Beauty measurements well described by theory
except: angular correlations, small AD

* Open Charm not so well understood

More Info:
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/BPhysPublicResults
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsBPH
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b-jet / inclusive jet
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