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« A more accurate descrlptlon would be a multi-bandwidth parton collider
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All production mechanisms
are based on factorised (HQET)
QCD calculations to order (a.3).

ThIS IS what IS currently employed

productlon.

{a) kQIJP{J = ¥ rg{ﬂﬂﬂaw - |
Singlet Graph m iﬁ H :
wu [ S

Early modeling of QQ production
focused on color singlet QQ

since soft gluon emission can “de-
colour” the quark anti-quark pair.
Include Octect interactions !
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Direct and Indirect Production of Y(1S)

Sottomonium

All bb states are produced directly
at DO, as shown in the previous

slide Jally none are producec
through jet fragmentation.

About 50% of the produced heavy
b-flavour states are already in
their ground state [ Y(1S) ].

The other 50% are produced in
excited states and decay to
the ground state via photon or
pion emission.
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Selecting the Upsilon

D Detector:

Quarter r-z View:
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Events at DO
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* Muon p, > 3 GeV/c
*Nmyl < 2.2

* “Loose” isolated
muon criteria
Stisfiod.

» Central track match
required. Require 1
SMT hit. One
Isolated.

» Cosmics rejected.
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In the fits shown, the Upsilon(1,2,3S) Kk
resonances are modeled with
double gaussians. The second
gaussian helps take account of

tails where some track has been

poorly fit.

The mass of the Upsilon(1S) is
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are fixed relative to it. The width is A N ) it
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aISO free; a” Other parameters di-muon mass (GeV/c) di-muon mass (GeV/c)

a free parameter & the others

are fixed.
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Width of the Gaussians dominated . N

by the central tracking resolution.

The Upsilon Particle Resonances
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Evaluating the Production Cross-Section

20 No. of Y(1S)

B R R R
aptay L x Apt A Ay X Exin X Eacc X E:trig x & muTrig X € sosmT X €k

/i
(nb. doesn’t include trigger efficiency) and is evaluated
using the full DO Monte Carlo simulation.

The trigger efficiency is evaluated using MC and data as
a cross-check and is calculated with respect to the efficiency
shown above.

. . hy The last three bits are correction factors and are in
& mutrig X isosMT X 7wk effect the ratios of data & MC efficiencies (to
account for residual data-MC differences).
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Given that the acceptance and
kinematic efficiency is
determined by

Wi
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Corrections Related to the Tracking System

o Muon Tracking Correction I

Muon Tracking Correction

Method:
Reconstruct J/y using global (i.e. muons matched to a track
in the central tracking system) and /ocal (i.e. muons that are

only reconstructed in the muon system and not matched to EY ..

a central track) muons.
N.mp(global & global)
Nzw(global & local) + Nw(global & global)l

Efficiency =
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Corrections Related to the Trigger Efficiency

MOC{ADS) |¥| <0.6
The absolute trigger O s s R . e
efficiency is measured - =S N N N N O N T

. " " u i ) ~ z 1 i

using MC and the integrity g ovebioa gl tds b  —
of the MC is cross-checkec I
uS”’]g data_ 0-5g z & = 1o 1z (L3 e ‘;T{Ge\ﬂc?)

11 = ®  MC{Abs] O B<|y<1.2

) S SO SOOI USRS SRS [OSROIN S MC(Rel) 0.6<|y|<1.2

E_:';‘;' ME_ ____________________________________________________________________________________________ 4 Data(Rel) 0.6<|y|<1.2

- E : 14
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The relative efficiency is A S et S SN0 SO . N SN N S N
measured in data by T o e e R
comparing complementary T T ey
trlggers (Ie Comparlng "zé_ ___________________________________________________________________________________________ ® MC(Abs) 12<lyl<1e

L1-only monitor triggers, g E T < e airs
single to double muon o e B e ey
triggers). L SN 15t W NN N NN N N R
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Corrections Related to the Local Muon ID

Use a sample selected using a
single muon + di-track trigger to

for this sample was evaluated :-

E = Events with 2 x muon /
Events with_ muon + track

(where all the events were within
the Upsilon(1S) fit region)
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The MC estimates that the
efficiency of the combined

5o+ BMT Comectlon

I e B EEE el Pretty much 100%.
1 S T e In contrast after taking the
e ratio in data :-
[ nO 0.9309 + 0.01562

""""""""""""""""""""""""""""""""""" - 1.2<|y¥|<1.8

No. Upsilon(1S) w cuts/
No. Upsilon(1S) w/o cuts

Is0+3MT Correction

we find these remove some
10% of the signal.

5o+ BMT Comectlon
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* No strong dependence on rapidity observed.
 Pythia models the production ratios well.
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The Absolute Cross-section at DO
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* DO Run Il measurement shows similar pt spectrum as the CDF Run | result
(would not expect to see strong deviation despite increase in CMS).

 Absolute cross-sections don’t show statistically significant deviation with
respect to rapidity.
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Systematic Errors on the Calculation
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Summary & Conclusion

These results are based on an integrated Luminosity of 159
pb-taken during 2003.

These are the first measurements of Upsilon production at DO
and utilise the new tracking & upgraded muon system at DO.
Allows a measurement with the Upsilon rapidity range
extended to 1.8

The pt spectrum does not show significant difference in the
various rapidity regions. The shape is commensurate with
CDF’s Run-I results.
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