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Muon Reconstructions
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e Global Muons

Fit track in the Muon
System

Fit track in the Silicon
Tracker

Match and global refit
High purity

* Tracker Muons

Extrapolate inner tracks to
the Muon System and find
matching segments

Higher efficiency at low pT
Lower purity
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Muon Kinematic Reach
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Muon Trigger
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Trigger Strategy in 2010

CMS could manage trigger rates for quarkonia without pT thresholds

. Total Integrated Luminosity 2010 (Mar 30 10:00 UTC - Nov 09 13:54 UTC)
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The Di-muon Mass Spectrum
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Mass and Vertex Resolutions

2000

€ 10000 ﬁ CMS Preliminary, \'s = 7 TeV
* Mass resolution 0.7—1.4 % of mass <§ ME_ | :;:3:‘1‘“""
* Tracker performance well understood  § | o = 67 MeV/c?
* Good agreement between MC and a *F |
DATA 4000/

AR B
8 8.5 9 9.5 10 10.5 1 115 12
w*u- mass (GeV/c?)
CMS Ereliminar.v 2010 Ns=7TeV CMS Preliminary 2010 CMS Preliminary 2010
—~~ kIIW]IIII[IWII ||r||r|1||¥llf|lr|\||¥|lt © T TTTT TT T T[T T T T[T T T T [TTTT[TTTrT[TY ‘(S LLELL N L L L L LA LB LN SR ) A
= C ] ® *DATA 3 ©1200 4DAT
3 L , _ 1 o) [ BMC (light) | Q12007 E:g E::::jn)
~ 250 —a *Data o Simulation0<p, <0.6 7 2 10'k BMC (charm) | 2 C @MC (bottom)
N -8 "Data o Simulation06<p <12 - B BMC (bottom) 10001 ™
S L e + Data o Simulation1.2<p, ] N E E % L ]
) - _— © 3| | £ L 4
= 200+ ] E 10°E S 800 o
o} - : 7 2 o . zZ - 4
rd [ = ] F 1 i ]
D 450 " » 1 o 1 S 1
m 150k ’Il l.. i s 102E E = 600? i
x [*:® © ] F 3 L i
£ 100] “ 5‘% 1 ! ] ~ ]
— A B ] — -
L [ 5 Ba e ) ] 10 :
N 2 =] T E&qa ]
g 500 Agt&‘:- ...hei::: consi siee] -
= C LTIVt j:'-s-i-.g,..g ] 1
= r dgad 'Ahi; ]
& OklllllAlLllAllllltllllLllAllAllAlLllAl;lA 0_2 _1.5 _1 _0'5 0 0.5 1 1.5 2
5 10 15 20 25 30 35 40 30 20 -10 O 10 20 30 3D IP significance
Number of Tracks 3D IP significance

[CMS PAS BTV-10-001]
12/3/2010 Zoltan Gecse, Purdue University, CMS 9



Data Driven Efﬁuency I\/Ieasurements
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CMS Quarkonium Program with Muons

* J/psi (1S) and (25)
— Differential cross section, prompt and non-prompt
— Polarization of prompt
— Polarization of direct (with Chi_c tagging)
e Upsilon (1S), (2S) and (3S)
— Differential cross section
— Polarization inclusive
— Polarization of direct (with Chi_b tagging)
* Chi_c, Chi_b and XYZ Exotics
— Cross sections

12/3/2010 Zoltan Gecse, Purdue University, CMS 11



J/psi Cross Section Measurement

* Muons well within acceptance window

» Track quality:
* number of hits in full tracker
* number of hits in pixel layers
« track fit %2

* Muon quality:

o fit %2

+ track-muon matching

» Di-muon vertex quality
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Inclusive J/psi Cross Section
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Non-prompt J/psi Fraction
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Comparisons with Theory
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Upsilon Cross Section Measurement
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Signal Extraction

e Per-event weights to correct for efficiencies and acceptance
* Unbinned ML fit

 PDF: Common Crystal Ball resolution for the three peaks with
mass differences fixed to PDG values

« 2" order polynomial background
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Up5|lon Cross Sectlon Results

= 1 T T . l _008: N L B T RN AR
§ E”@’Q CMS, s =7 TeV _07:_ CMS, s =7 TeV 3
8 % ; L=3pb’, lyl<2 - L=3 pb’, lyl<2 1
% -1 _ $ 2 K =Y(1S) | 5‘ 06 - Y(3S)/Y(1S) E
S0 T L +Y(@2S) 1 & ¢ 1 1
T R4, % ~Y(38) o 0-5F = Y(@S)Y(1S) .
= ; T T S l T
o —a— — - -
o e 5 0.4¢ i s :
X102 —0— —— _ N ] —0— §
}1 0 - !’ 0.3 - ; : - t . ?
© e A i . ' U 1 i
%I— P ] é—‘ 0.2 — | t ,_{_, ._}, —
== stat @ syst. unc. E * stat. unc. .
“.g1 0_3 B global lumi unc. (11%) ‘:%_14__‘ a 0.1 :——i— P;—' = syst. unc. —:
TS PR ST SRR l - i B BT BT SRR B
5 10 15 20 30 00 5 10 15 20 v 25 30
(GeV/c) P (GeV/c)
. (0 I A l Erk | Etrig,id | SP l Ap | Avix | Agsr | t&p €1/pY | BG add.
Syst. Errors: (%) 5505 1 01(04) | 75(46) | 03(03) | 06 | 07 | 34 | 00 | 08 | 05 | 29
o(pp — Y(18)X) - B(Y(1S) — pu™ ™) = (7.49 £ 0.13(stat.) T0 %7 (syst.) & 0.82(lumi.)) nb,
o(pp — Y(25)X) - B(Y(2S) — uu~) = (1.93 £ 0.08(stat.) T3] (syst.) £ 0.21(lumi.)) nb.
o(pp — Y(38)X) - B(Y(3S) — pu ™) = (1.04 £ 0.07(stat.) T 55 (syst.) +0.11(lumi.)) nb
12/3/2010 Zoltan Gecse, Purdue University, CMS 18



dPoldp_dlyl x BR(uu) (nbAGeV/c))

—

—

K]

Comparisons to Theory and Tevatron
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Events / (0.01 GeV/c?)

Conclusions

e CMS has recorded ~40/pb of certified data
* More than 1M Psis and ~150K Upsilons

* Expect more precise quarkonium production cross
section and polarization measurements

e Contribute to understanding of quarkonium hadro-
production
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