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¢ Y(1S), Y(2S), Y(3S) cross sections measurement
¢ Xb(lP) observation

¢ Conclusions
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LHC is good for b-physics: the bb xsection is large: Vs=7 TeV a(bb)~300 pb; B,, B, , /A, available

bb production peaks at low angles — forward spectrometer 2<n <5 (0.9° <6<16°) ~1/4 a(bb)
Designed to work @ L=2x10** - 2fb" /year (10”sec);
Features: PV @ IP resolution; particle ID: p, K, T, y, 4, €
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2 retractable halves; 21 stations/half R/-strips;
pitch 40-100pm; 8 mm from beam (physics);
172K channels

Sensors
S g

Primary Vertex resolution oxy~13 pm; 6 ~70 pm (>20 trk)

Impact Parameter resolution ny~1 3 pm (large P)

VELO provides new method of luminosity measurement
«beam-gas imaging» method by reconstructing vertexes of
beam-gas interactions.
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The system provides LO p—trigger (with pycut ) and p—identification

u-ue""l""l""l""l"" E-lﬁ.w

LHCb 2010 Sata K < |omc
0.05 preliminary MC K 5|3 Eﬂﬂ_—

. | 57 %lnﬁ%‘H = e
0.04F | 3 £
4 . ol
—_— ]

0.03F m 'u . + LHCb

¥ ] g0 Preliminary
0.02k * Y _ E Va=7Te¥
0.01 R | — 3 E(ﬂ)—(973+72)%

- - || 11 |I| |I| 1 I
0 ﬂﬂ
0" 10000 20000 30000 40000 50000 0100852000 30000 40000 50008 m(m}

Momentum (MeV/c)

p—efficiency and T—j misidentification determined using K —nr and J/'¥—pu decays 4/21



LHCb trigger is a challenge: LHCh
ijcin~ 0.005 3

Level-0
L0 is hardware trigger with fixed latency (4us) @ L=2 x 103
g, ~90% forp P.>1.1 GeV; 2, >1.3GeV;

~50% for B-hh E, > 4.5 GeV ;

~70% fore.m. E. > 3 GeV for prompt D's & ~10%

HLT1
ECAL Had. Muon
Sllayy pAllavy Alley HLT runs on event filter farm ~2000 nodes
HLT1 confirms LO using tracking system, local reconstruction

30kHz  Global reconstruction HLT2: use full detector information
HLT2

Inclusive selections:
topological, p, pttrack,
py, D—X, @

2 kHz

. B

Trigger lines important for Y - U™ events

LO Trigger Single Muon  p,> 1.4 GeV/c
Di-Muon pr > 0.56 GeV/e, pp, > 0.48 GeV/e

LTI Trigger Single Muon  Confirm LO Single Muon and p; > 1.8GeV/c (Prescaled)
Di-Muon Confirm L0 Di-Muon and m(pp)>2.5 GeV/c?

HLT2 Trigger  Di-Muon m(U)>2.9 GeV/c? or cuts on vertex and track quality
5/21



s

* Quarkonia production has been under study for a long time nevertheless the production mechanism in
pp-collision is not fully understood
* Large cross-section is expected at LHC
* Several theoretical models are around
— Color singlet (CSM)
Under-predicts xsection, no polarization prediction
— Extended to Color octet (COM) mechanisms, (NRQCD)
better agreement for xsections; predicts transverse polarization, not confirmed by experiments
— NLO CSM better describes xsection and allows longitudinal polarization
— Other models (Color evaporation (CEM), kt factorization, soft color interaction)
* New data from LHC experiments will help to resolve these issues
* b b system has advantages as compared to ¢ ¢ (real NR)
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BT

25 pb™' of 2010 data

M-tracks: well reconstructed tracks identified as muons in muon

detector, p, > 1 GeV/c, Track fit quality, vertex fit quality Prob(X?) > 0.5%

3 Crystal Ball(CB) +
exp. for background

Parameters o and n
of CB are fixed:
a=2,n=1

The same function is
used for individual
bin fits
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do(pp—Y) N™(p;,¥,¢€,)

dp,dy Br(Y—>u+u')-f Ldt-Ap,-Ay

BR(Y(1S) — pp)=(2.480.05)%
BR(Y(2S) — Up)=(1.93+0.17)%
BR(Y(3S) - pp)=(2.18+0.21)%
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SOURCE METHOD vALUE T(1S) | vaLUE T(25) | vaLue T(35)
statistics MC samples 0-2.5% 0-6.8% 0-5.9%
luminosity see section 3.2.2 3.5%
€™ measurement difference data-MC 3%
polarisation on A extreme scenarios 0-33% 0-37% 0-37%
polarisation on €™ extreme scenarios 0-18% 0-18% 0-17%
polarisation on €9 extreme scenarios 0-2.5% 0-2.2% 0-2.0%
choice of fit function different function 1% 1% 1.5%
unknown pp spectrum pyp spectrum distribution 1%
GEC statistical uncertainty of data 0.6%
gtrackquality difference data-MC 0.5% per track
gtrack—finding difference data-MC 2.4%
gtrack—finding difference data-MC 0.7% per track
vertexing difference data-MC 1%
gmuent I tag and probe [21] 1.1%
BR(Y — pu*tp~) [7] 2% | 8.8% | 0.6%
| statistics of data | | 0.02-0.5% | 0.06-0.5% | 0.08-0.6% |
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BT
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Y(1S) mass band 9.36+9.56 GeV/c?
Polar angle of 4" in Y’ cos®” | < 0.7

rest frame

p; of photon p.(y) > 700 MeV/c
Polar angle of y in X, cosf’ >0

rest frame

p; of X, candidate p+(X,) > 7 GeV/c

Gaussian (for signal) + smooth background
function 1s used for fitting to obtain the
number of signal events.
¢ clear x,(1P) signal is seen.

¢ No hint for ¥, (2P) signal (AM=800MeV/c?).
¢Cannot resolve states y,,(1P), x,,(1P), x,,(1P) .
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s

* CDF Collaboration with 30 times less statistics of Y(1S) measure the fractions of Y{(1S)
from X,(1P) and X,(2P) for p.(Y)>8 GeV/c:

— (27.1£6.9(stat.)*4.4(sys))% from X, (1P)
— (10.5%4.4(stat.)x1.4(sys))% from X,(2P)

30
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¢ 1(1S), Y(2S),Y(3S) xsections measured in bins of y and pt for 2<y<4.5 ; O<pT<15 GeV

¢ Results agree with other experiments and reasonably agree with theory

e Clear xb(lP) signal has been observed, the measurement of the fraction of

Y(15) from %, (1P)— Y(1S)y is in progress

¢ With 1 fb" of 2011 detailed studies are possible: polarization, Xy %> X, SCparation etc.
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