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Introduction

The KKKS08 FFs follow the trend of the data even further
down to the lowest pT values shown in Figs. 6 and 7; for the
sake of applicability of pQCD, we refrain from showing
comparisons to the LHCb data below pT ¼ 2 GeV. This
feature of the KKKS08 fit, which is unexpected in a
ZMVFNS approach, might be due to the inclusion of finite
hadron mass corrections in their fit of SIA data, that are,
however, beyond the factorized framework outlined in
Sec. II and adopted by us. It is also interesting to notice
that there are some indications for a mild tension between
the ATLAS and the LHCb data in our global fit. The
ATLAS data alone would prefer a somewhat larger gluon-
to-D"þ-meson FF as can be inferred from the middle panel
of Fig. 5. This would yield a significantly better fit of the
ATLAS data in terms of χ2 even when the in-jet fragmen-
tation data, which we shall discuss next, are included in the
fit. The latest, revised version of the LHCb data [36] does

not tolerate, however, such an increased gluon FF in our
global analysis.
We refrain from showing comparisons of our theoretical

results with the ALICE and CDF data on single-inclusive,
high-pT D"þ-meson production. As can be seen from
Table II, the few data points which pass our cut on pT
are very well reproduced by our fit. Again, adopting the
KKKS08 set of FFs leads to a similar description of these
data, assuming DD"þ

i ¼ DD"$
i =2.

Finally, we turn to data on in-jet production, which, in
this paper, are considered for the first time in a global QCD
analysis of FFs and, hence, represent the centerpiece of our
phenomenological studies. The relevant QCD formalism to
compute in-jet production in the standard factorized frame-
work at NLO accuracy was sketched in Sec. II C. The main
and novel asset of this process, as compared to single-
inclusive hadron production in pp collisions, is the fact that
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FIG. 8. Data on in-jet-fragmentation into D"$-mesons measured at
ffiffiffi
S

p
¼ 7 TeV as a function of the momentum fraction zh in five

bins of pjet
T integrated over rapidity jηjetj < 2.5 as provided by ATLAS [26]. The combination of all pjet

T bins (lower right) is only shown
for comparison and is not included in our fit to avoid double counting. In each panel, NLO results obtained with our best fit (solid lines)
and the KKKS08 (dashed lines) FFs are shown. The shaded bands refer to uncertainty estimates based on our Hessian uncertainty sets.
In the lower panels of each plot, the ratio of the data and the KKKS08 prediction with respect to our NLO result are given.
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Critical experimental input to:

• gluon PDFs at small x

• transport properties of the Quark-
Gluon Plasma

•parton-to-hadron fragmentation
functions, particularly g→D

Figure 1: Momentum fraction zh carried by D∗±

mesons in jets measured by ATLAS compared with
a global QCD fit and an older calculation using
only single-hadron data [1].

ALICE at the LHC

Figure 2: 3D schematics of the ALICE detector.

•D0 mesons reconstructed via hadronic de-
cays: D0→ K−π+ [2]

– Particle Identification (K/π)

– Displaced decay topology

– Invariant mass analysis

•Tracking down to low momentum:
pT & 0.1 GeV/c

•Track-based jets reconstruction with the
anti-kT algorithm [3]

pT-Differential Cross Section and Momentum Fraction Distributions
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Figure 3: D0-jet pT-differential cross section.

z
ch jet
||,D =

~pch jet·~pD

~pch jet·~pch jet
→

1

2

3

4

5

6

7

p
ro

b
a
b
ili

ty
 d

e
n
s
it
y

Data

Syst. Unc. (data)

POWHEG+PYTHIA6

Syst. Unc. (theory)

ALICE Preliminary

 = 7 TeVspp, 

| < 0.5
jet

η = 0.4, |R, TkCharged Jets, Anti

c < 15 GeV/
T,ch jet

p5 < 

c > 2 GeV/
T,D

p, 0with D

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
ch jet
||,Dz

0.5

1

1.5

d
a

ta
 /

 t
h

e
o

ry

ALI−PREL−145746

1

2

3

4

5

6

7

p
ro

b
a
b
ili

ty
 d

e
n
s
it
y

Data

Syst. Unc. (data)

POWHEG+PYTHIA6

Syst. Unc. (theory)

ALICE Preliminary

 = 7 TeVspp, 

| < 0.5
jet

η = 0.4, |R, TkCharged Jets, Anti

c < 30 GeV/
T,ch jet

p15 < 

c > 6 GeV/
T,D

p, 0with D

0.4 0.5 0.6 0.7 0.8 0.9 1
ch jet
||,Dz

0.5

1

1.5

2

d
a

ta
 /

 t
h

e
o

ry

ALI−PREL−145751

Figure 4: Distribution of the momentum fraction z
ch jet
||,D carried by the D0 in jets with 5 < pT,ch jet < 15 GeV/c (left) and 15 < pT,ch jet < 30 GeV/c (right).

•Data systematic uncertainty dominated by extraction of raw yield (invariant mass fit) and non-prompt subtraction

•Theory systematic uncertainty: renormalization and factorization scales, charm mass, PDFs

Overall the data is in good agreement with POWHEG (NLO parton event) + PYTHIA6 (parton shower and hadronization), with possibly a hint of a
softer fragmentation in the 15 < pT,ch jet < 30 GeV/c kinematic range
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Figure 5: Invariant mass distributions (top) and pT,ch jet distributions (bot-
tom) from the peak region and the side bands (SBs).

•The normalized side-band distributions in pT,ch jet and zch jet
||,D

are subtracted from peak-region ones

•The subtracted distributions are weighted by the inverse of
the reconstruction efficiency εpT,D and summed over pT,D

N(pT,ch jet) =
∑
pT,D

1

εpT,D
·[NP(pT,D, pT,ch jet)−B′NSB(pT,D, pT,ch jet)]
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Figure 6: Reconstruction efficiency.
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Figure 7: z
ch jet
||,D resolution.

Strong dependence of the re-
construction efficiency on
the D0 momentum pT,D:

•Affected by tracking effi-
ciency and displaced decay
topology cuts

•Weak or no dependence on
pT,ch jet or zch jet

||,D
•Higher efficiency for non-

prompt (b→ D0) vs. prompt
(c, g → D0)

•Non-prompt ≈ 15%, sub-
tracted based on POWHEG
expectations folded with de-
tector effects

Unfolding with the regularized SVD method:

•Resolution: σ(zch jet
||,D ) ≈ 15%, σ(pT,ch jet) ≈ 11%

•Detector response simulated with PYTHIA6+GEANT3

Outlook

•ALICE has measured the cross section
and the fragmentation function of D0

mesons in jets with 5 < pT,ch jet < 30 GeV/c
in pp collisions at

√
s = 7 TeV

•POWHEG+PYTHIA6 is in agreement
with the data

•Comparisons with other models and calcu-
lations are under way

•Plans to extend this measurement to the
larger data samples at

√
s = 8 and 13 TeV,

possibly using electromagnetic calorimeters
for triggering and full jet reconstruction

• Similar measurements are being pursued in
p–Pb and Pb–Pb collisions to explore QGP
effects on the charm production
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