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Motivation (i)

—e— LHCb prompt Jiy, 2.0 <y < 45
Direct NLO CSM, 20<y < 45

[nb/(GeV/c]

Direct NNLO*,2.0 <y < 4.5

3 10 P, [GeV/c]

@ Hard production Non-Relativistic QCD (NRQCD) predicts:
o Differential production cross section consistent with measurement.

e J/{ produced largely isolated.
o Large transverse polarisation, minimal observed.
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Motivation (i
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Rec

experimental measurements
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Instead of measuring the differential production cross section wrt pt(J/J),
take into account surrounding radiation with z = p1(J/)/pT(jet).
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How does an MC generator work? \\’/C/ne(‘.

1) hard process 3) ISR 5) underlying event 7) particle decays

2) resonance decays
Y

ey =
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Courtesy of P. llten.
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Current status of Pythia8 %kﬁ

@ At the moment, J/{'s are only produced directly in the hard process,
or in particle decays.

@ Shower production analytic resummation NRQCD predicts:
o Lack of polarisation.
o J/{ rarely produced in isolation.

@ Hence can incorporate quarkonia production within the parton shower!
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@ Aim to implement the following splittings into Pythia8:

c— ngl) c (A)
g - e
c’ 8
c— p(nS)M ¢, n =12 (A)
g — b(nS)M) gg, n =12 (A)
c— xgil) c,i=012
oo xWMgi=012
g — P(nS)®), n =12 (A)
e Compare output with Ariadne (A) where possible. (Note: change in
evolution variable etc.)

o Validate with LHCb and CMS data.
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Example splitting kernel %k{nel‘.

For example ¢ — J/¢() ¢:

2 2 4m3 ~ m3
8as”[R(0)I / ds—— /dze s-—Q__Q
27Tth (s—m z 1-z

z(1- Z)

s(s— (23) -

478 7252 mé(s—mQ) + 12 (2( )2) (s—m%))2

(s? 2sz—47mQ)—z(s—mQ)(s—QmQ) +452

Need to translate to Pythia8 shower evolution variables, i.e. {s,z} —

pT evol
{p.r evol' 2}, Where s = (7). Also, choose an overestimate to estimate

the integral.
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(1)

c—ne’c
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Tests produced without ISR and MPI initially. Define z = p1(Q)/(s/2).

— ariadne
— pythia8
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— ariadne
— pythia8

do/o
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g — J/o) gg 7{</I/C/ne

Due to di-gluon mass, translate variables from {r,y,z} — {p.2|. evo|,még,z}.
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do/o
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o Implemented the splittings: x — ngl) x, x — J/O() x, g — J/$p(8),
(1)

X = Xg X
@ Interleaved the above splittings with ISR and MPI.

Completed:

@ Included all above in available splittings such as g—qq/q—qg/g—gg.
Work in progress:

@ Include higher resonances + competition between them.

@ Comparisons with data.
Future work:

@ Matrix element correction.

e Matching + merging.
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Analytical comparison

Analytical Pythia8
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