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* DP has a well understood detector & dataset
with well developed analysis techniques.
— small levels of pile-up
— p—anti-p CP symmetric initial state
— regular flipping of magnet polarities
 These are all used in asymmetry

measurements to minimise systematic
uncertainties
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Forward-backward asymmetry may probe for new physics.

DO uses B*=>J/WK* to probe asymmetry of b-quarks.
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 An unbinned maximum likelihood fit is used to extract the
number of B meson decays in each category.

Unblinded projections: Phys. Rev. Lett. 114, 051803 (2015)
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http://dx.doi.org/10.1103/PhysRevLett.114.051803
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TABLE I: Summary of uncertainties on Arg(B~) in data.

Source Uncertainty
Statistical 0.41%
Alternative BDTs and cuts 0.17%
Fit Variations 0.06%
Reconstruction Asymmetries 0.05%
Fit Bias 0.02%
Systematic Uncertainty 0.19%
Total Uncertainty 0.45%

Arp (B:t) = [—0.24 + 0.42 (stat) = 0.19 (syst)| %

We observe no significant forward-backward asymmetry
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Comparison with MC@NLO

AN = [2.31 £ 0.34 (stat) £ 0.44 (scale)]

3.50 discrepancy

Data is systematically less than
the prediction.

Improved Calculations by
Christopher W. Murphy
arXiv:1504.02493
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http://arxiv.org/abs/1504.02493
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* As with B*the forward direction corresponds to b quark travelling in the

direction of the proton.
— Forward Ay in direction of proton NF — NB

A —
— Forward Ay in direction of anti-proton FB NF -+ NB

e Search for Ap=> J/PA, )= prs, A = pre

* Fit with binned maximum likelihood. Gaussian signal and 2" order
Chebyshev polynomial for background.
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* Asymmetry vs Rapidity: 0.1 < |y| < 2.0 Phys. Rev. D 91, 072008

e “String drag” mechanism

< O.5_I T T | T TT | T 17T | T 17T T 17T T ]

proposed by J. Rosner " ¢ Signal .
may favour production 0'45_ ¥ Background E
of Ap baryons in proton 0.3- — HQ Drag E
beam direction 0.2F ----HQ Recomb o =
015 l * =

Of - I----*-----------.-----"""'T' ,,,,,,,, '_f

01 =

0.2F =

= DO Runll, 10.4fb' -

03p | | | | | | | | | E

0O 02 04 06 08 1 12 14 16 18 2

lyl

[AFB — 0.04 + 0.07 (stat) & 0.02 (syst)



http://dx.doi.org/%2010.1103/PhysRevD.91.072008
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» Ratio of Av/Ab vs rapidity loss y(beam)-y(Ap)
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http://dx.doi.org/10.1016/j.physletb.2012.05.063
http://cds.cern.ch/record/1479123?ln=en

[Lancaster

w AN F-B Asymmetry University ©-®

Preliminary result: Conference Note 6464-CONF
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http://www-d0.fnal.gov/Run2Physics/WWW/results/prelim/B/B65/
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e Ratio of A/A vs rapidity loss y(beam)-y(A)
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e X(4140) is a peak in the J/PP mass spectrum
— currently seen in B* decays.
e Preliminary DO Result: Conference Note 6468-CONF

e Carry out search for inclusive/prompt production of X(4140)

— |Is it produced by other b-hadron decays?
— |Is it produced directly in pp collisions?

e Measure as a function of Lyyand normalise to B = J/{o



http://www-d0.fnal.gov/Run2Physics/WWW/results/prelim/B/B66/
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e X(4140) Signal at Lyy > 250 um
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Signal: relativistic BW with free M and I convolved with c = 4 MeV.

Background: m - (m?/m? - 1)¢ exp(-bm)

N=616+170 M =4152.5%£1.7 MeV [ =16.3+5.6 MeV




[Lancaster

Inclusive production of X(4140) University =

T

@ 3000
C
® 2500
Ll
2000
1500
1000
500

UL L LR LB B R

L

“X(4140)]

DO Run 1, 10.4 fb", Preliminary
¢ Data -0.025<Lxy<0 cm
—Fit

---- Signal

---- Background

|

—~
O
N

111111111111111111111111

|

415 427435 43 435 4.4
M(J/y ) [GeV]

3000; DO Run Il, 10.4 fb", Preliminary é

¢ Data-0.025<Lxy<0 cm 1

2000 —Fit e

E ----- Signal a E

1 000% ----- Background BS ( ) ]
48495751525354555.657

-250

My ¢) [GeV]

<Ly <0 pum

£ 3500
L‘|’>j 3000
2500
2000
1500
1000
500

0

5000
4000
3000
2000

Events

1000F

- L B A SRR EL AR
= - *eeed
- ¢ ;
3 DO Run II, 10.4 fb", Preliminary 7
? ¢ Data O<Lxy<0.025 cm i
= — Fit E
E ---- Signal g
F ---- Background (d) B
‘..,-'Tx\‘f"r.qkJ‘ULJHLLJ‘HL]HH:
415 42 425 43 435 4.4
M(J/p ¢) [GeV]

uy

(J
F DO Run I, Preliminary B
F ¢ Data O<Lxy<0.025 cm B
F—Fit A
Eooeeee Signal (C) ]
o Background -
g-:L 1 l PR i ]

.8 5 5.2 5.4 5.6

M/ ¢) [GeV]

0 < Ly <250 um

L

n r
§ 1200; . 5 . X E
w 1000 + *ﬁ}j
800% DO Run I, 10.4 ft5", Preliminary |
a + Data Lxy>0.025 cm .
6001 —Fit .
- -+~ Background () .
200 [ l 7
0415 4574055 437435 4.4
M(Jp ¢) [GeV]
2] i T T T T
% 1200:Do0 Run I, Preliminary
Lﬁ 1000; ¢ Data Lxy>0.025 cm

800
600
400
200

— Fit
---- Signal
---- Background

Thellk

5475
M(J/p ¢) [GeV]

Lxy > 250 pum




Lancaster E=3
w Inclusive production of X(4140) University T

TABLE III: Summary of X (4140) measurements

Experiment Process Mass (MeV) Width (MeV)
CDF [2] BT — J/¢Y¢KT  4143.04£294+1.2 11.7755 £3.7
CMS [4] BT — J/ppKT  4148.04+2.44+6.3 28712 4+19

DO [5] Bt — J/ypoKT  4159.0+£4.34+6.6 19.9 +£12.6F37

DO (this work) pp — J/¢ + anything 4152.5 + 1.715% 16.3 £ 5.6 = 10.3

e The non-prompt production rate of X(4140) relative to B is
R = 0.19 + 0.05 (stat) + 0.07 (syst)
 The fraction originating from b hadrons
fr = 0.39 £ 0.07 (stat) £ 0.10 (syst)
which implies prompt production of the X(4140).

e For Ly > 250 pum total number of events is 616 + 170 whilst the
number from B* decays is 130 * 60.
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* Still producing results that are complimentary to the
LHC in niche areas.
— new tests of FB asymmetries and HF production

— more results to come...




