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 Multi-purpose, high acceptance, well understood detector.
Excellent jet reconstruction, muon id and acceptance. [Zdt~ 10 fb™
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Single Parton Double Parton
Scattering(SPS,SP) Scattering(DPS,DP)

Double Parton Scattering

rdominated by qq + gg ‘dominated by qg + gg dominated by gg + gg
vy + 2jets, W + 2jets J J 4jets, J/d/p, J/pT J
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ot = [ HFE)Y
— [ £(b)f(b— B)d?b,

[ is the impact parameter for the
two colliding hadrons,

f(b) is a function describing the
spatial distribution of the parton
matter inside a hadron.
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 Double parton scattering is expected to dominate at the Tevatron.

— J/Y and Y should be
produced in gluon-gluon
interactions.

DO, L =8.1 fb
-- DP MC

SP MC x10°

 Measure

Events/0.64 rad.

— Single J/y cross section

— Double parton J/Pp and Y
Cross section
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— Single Y cross section
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— pt*>2GeV, |n*| <2.0

— For J/Y select candidates with 2.88 < M, < 3.36 GeV
— For Y select candidates with 9.1 < M, < 10.2 GeV

 Prompt J/ Cross section

— Maximum likelihood fit of ct

CT = LwyMJ/w/pgz]/

— Single J/y prompt fraction is
0.83 + 0.03 (syst.)

o(J/vy) = 28 £ 7(syst.) nb

Events/A ct, cm’™
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» Data Selection: J/{ (Y) - ptu”
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* Cross section for single Y production extrapolated from previous
DO measurements to the fiducial region of this analysis

oY (15;25;35)] = 2.1 £ 0.3(syst.) nb

9
* Extract prompt number DO, L=8.11b"
Jandvevents i
~ fitof 2D distribution T
— Number of J/P+Y eventsis %3 fffﬁ].,_......-----:: .............................
= 3 e ] T
12.0 £ 3.8 (stat) £ 2.8 (syst). Sl e
— First evidence of simultaneous% 4 .:::_: _______________ 1 .
production (3.2 o) 3§ ,,,,,, P '
— Extract Cross section :
10.5

olJ/v+ Y] =27+ 9(stat) + 7 (syst) b
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e Extract Oeff

Oef = 2.2 £ 0.7(stat.) & 0.9(syst.) mb

— Measurement consistent with DO’s J/{J/ value of Oef.

— 0Oeff much smaller than previously measured qq and qg dominated processes.

— possible indication that spatial region occupied by gluons smaller than that
occupied by quarks

. O Measurements
DO, L=8.1fb = Data
--DP MC

SP MC x10°
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* First measurement of double parton
scattering in diphoton plus dijet events

Y

Need to measure the number of
dijets and diphotons produced in
different pp interactions in same
crossing (DlI).

e Events with 2 vertices

Also measure double parton (DP)
fraction from data using AS (see
later).

e Events with 1 vertex
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* Extract oeff USINg

Np1 App €DP €1vix

Oeff — Rc Ohard

Npp Ap1 €D1 €2vix
where Rc = N¢(1)/2Nc(2)
Nc(n) is the number of beam crossings with n hard collisions

- where Ny = 1 P Noyix

__ Y
NDP _fDPPDPvatX

and fppp) is the fraction of DP(DI) events in the sample, PYis the
diphoton purity and Nt is the number of events with exactly 1 or 2
reconstructed primary vertices,

 Note the yy and jj cross sections cancel in this ratio.

— the ratios reduce systematic uncertainties.
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Signal

Background

AS = A¢ (G, Gr),

Use AS to model fraction of SP
and DP events
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« DP fraction is found

— as a cross check for SP and DP model to
data: fpp = 0.18 £ 0.11

* DI fraction calculated using charged
particle fraction and photon direction.

fpr = 0.193 £ 0.021 (stat) & 0.030 (syst)

* Photon purities

— Max likelihood fit using MC templates for
jets (Pythia) and photons (pythia and
sherpa)

P/ PYY = 1.002 4 0.039

(7))
[
— As a function of AS L%’

o = 0.213 4 0.061(stat) £ 0.028(syst).
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Np1 ADP €DP €1vtx
Oeff — Rc Ohard s

Npp ADI €DI €2vix

e We determine that R.opaq = 18.92 + 0.49 mb.
e giving
[aeff — 19.3 + 1.4(stat) & 7.8(syst)me

* and the percentage uncertainties are

fop fpr EffRatio Purity JES Rconarq SystTotal StatTotal Total
31.0 18.7 7.1 72 132 2.6 40.2 6.9 40.8




Summary of Results
O, Measurements
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http://journals.aps.org/prd/abstract/10.1103/PhysRevD.93.052008
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 First evidence of simultaneous production of J/{ and Y mesons
and measurement if the effective cross section.

— Phys. Rev. Lett. 116, 082002

O = 2.2 £ 0.7(stat.) + 0.9(syst.) mb

e First measurement of double parton scattering in diphoton
plus dijet events.

— Phys. Rev. D 93, 052008

O = 19.3 & 1.4(813&13) T 7.8(Syst)mb.



http://journals.aps.org/prl/abstract/10.1103/PhysRevLett.116.082002
http://journals.aps.org/prd/abstract/10.1103/PhysRevD.93.052008
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Np1 ADpp €DP €1vtx

DP

Npp ADI €DI €2vix

Rc Ohard>

DI Ratio

App/Api
epp/epi (sherpa)
e /e, (vertex)

PYYpi/ PY¥pp

0.429 +£0.008  0.826 +0.019 0.521 £0.015

0.477 £0.035 0.333 + 0.021 1.372 +0.039

0.944 £ 0.003  0.922 +0.003 1.021 +0.005

1.002 + 0.039

R.ohara = 18.92 £ 0.49 mb.
* and the percentage uncertainties are

fop fpr EffRatio Purity JES Rconarq SystTotal StatTotal Total

31.0 18.7 7.1 7.2 13.2 26

40.2 6.9 40.8

e giving

[aeff — 19.3 +

1.4(Stat) T

7.8(Syst)mb] ‘




