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The dead-cone effect

A suppression of emissions in a cone of size
m/E around the direction of the emitter

Sizeable effect for low energy heavy quarks
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% What is needed for a direct measurement?
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decay products of
heavy-flavour hadron
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Dynamically reconstructing a parton shower
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% Dynamically reconstructing a parton shower

ALICE

Jet clustering algorithms select the final state
particles belonging to a given shower

Take advantage of the angular ordering of QCD
emissions to reconstruct the shower using the
C/A algorithm

Unwind the clustering history and follow a
given branch of emissions through the shower

The parton flavour is not necessarily
conserved along the followed branch
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L. Cunqueiro, M. Ploskon, Phys. Rev. D 99, 074027 (2019)

Heavy-flavour quarks retain their flavour
throughout the shower evolution

Only Quarkyg -> Quarky + Gluon emissions

Due to their large mass HF quarks production
is supressed during hadronisation
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Using heavy-flavour jets to isolate c->cg splittings

L. Cunqueiro, M. Ploskon, Phys. Rev. D 99, 074027 (2019)

Heavy-flavour quarks retain their flavour
throughout the shower evolution

Only Quarkyg -> Quarky + Gluon emissions
Due to their large mass HF quarks production
is supressed during hadronisation
The shower of a jet tagged via a reconstructed
heavy-flavour hadron would contain a
traceable branch of

Quarkyg -> Quarkye + Gluon emissions

Can follow a quark sample of emissions



% Taking a closer look at a reconstructed splitting
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fraction of momentum
carried by the emitted gluon
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The angle of each gluon emission directly probes
the dead-cone effect

K e / The energy of the charm quark at each emission
point directly sets the size of the dead-cone region

The transverse scale of each splitting will be used
to suppress non-perturbative effects




% Tagging a jet with a fully reconstructed HF hadron

ALICE

pointing

pointing angle ©
/

impact parameters ~100 L m

Reconstruct the D° meson Jet Finding
D%mesons are reconstructed through the The analysis is performed using Run 2 pp collisions at
DY — K~ 7" (and charge conjugate) decay channel —1
( ge conjugate) decay Vs =13 TeV Ling = 25 nb
Selections on decay topology and PID are used to The DO decay daughters are replaced by the DO prior to jet finding

identify D°-meson candidates
Jet finding is performed using the anti-k; algorithm with R =0.4

5 < pi' < 50 GeV/c

Jets with a D%-meson candidate amongst their constituents are selected

2 < p%o < 36 GeV/c



% Obtaining a complementary inclusive measurement
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Uncovering the QCD dead cone

R(6) = NDCets d1n(1/0)/ Ninclusivejets  q1n(1/9) emissions to those of light quarks and gluons
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Uncovering the QCD dead cone
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Plans for Run 3

Dead cone of B* - tagged jets
Dead cone of DY - tagged jets
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Summary
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Extracting the D%-meson signal

6 (rad)

O-ﬁt /’Lﬁt . t(3).37 Z:;Eo:;i:i:ryo.ﬂ 0.14 0.11 009 0.07 0.06 0.05 o
Gaussian width Gaussian mean - : SN D o | ’M o :uﬁt| < 204
N LI l LI B l LI B ) l LN I B l LI I I l L . ) 2 ‘rl{ab‘<0'5 Signalregion ( \
© . . .
S ALICE, pp signal region’ Conta-ms almost all of the
2 600 < <50 GeV/c ° signal and some
—1 .
© o P cnjet background candidates
o
oy \- /
*g 400
o B i e e 2 2224 2628 3 °
O 300 In(1/6)
0 (rad)
200 Bt e e p10°
x ALICE Preliminary
= 45 ppis-13Tev 5<p <50 GeVic 7
100 v D’ in charged jets, anti-ky, R=0. o
A h\” : Z |11Iab|<0.5g . t 0‘:ide-bandregion 40_ﬁt < ‘M Mﬁt| < 90—ﬁt
18 185 ‘ 4 A
2 0 .
M(Kr) (GeV/c?) . Entirely composed of
sideband region - background candidates
Performed in intervals of P, DO N

- J

ol b b b by b g e b o o %
12 14 16 18 2 22 24 26 28 3

In(1/6)

0



Counts per 5 MeV/c2

Extracting the D%-meson signal

6 (rad)
0.37 0.30 0.25 0.20 0.17 0.14 0.11 0.09 0.07 0.06 0.05

—~ 5 x10°

ALICE Preliminary
pp Vs =13 TeV 5< pi']el <50 GeV/c
D’ in charged jets, anti-k;, R=0.4

7

In,l <05 signal region 6

subtracted

"ll"'l'llll"l'll'l'l'lll
ALICE, pp p(Ok.) 0 (rad)
600 0.37 0.30 0.25 0.20 0.17 0.14 0.11 0.09 0.07 0.06 0.05 ;(160'2
) 7\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\ .
<p - <50GeV/c = [ ppis=13TeVv
T, ch jet G 4 Din charged jets, anti-ky, R=0.4 14
500 L 3f I 1<05
X - lab
= oF side-band subtracted 1.2
400 g 5= pf <50 GeVic
\\Il\\\lll\‘III‘\\I'I\\'II\‘III‘\III\
12 14 1.6 1.8 2 2.2 24 26 28 3 °
300 In(1/6)
- |
0 (rad)
0.37 0.30 0.25 0.20 0.17 0.14 0.11 0.09 0.07 0.06 0.05
200 "}:5IlI|IllIIIIIIIII!II'llllll!llllllllllll )(10-3
x ALICE Preliminary
£ 45 ppiE=13Tev 5<p? <50GeVic |/
100 D°in charged jets, anti-k;, R=0.4

[,/ <05

b side-band region

1.85

18 98
M(Kr) (GeV/c?) 1

sideband region__z

Performed in intervals of P, DO b

-4

- 111 | 111 | 111 I 111 | 111 | 111 | 111 I 111 | 111 1
51 12 14 16 1.8 2 22 24 26 28 3
In(1/)

0

Purely signal D%-tagged jet
distribution extracted




Counts per 5 MeV/c2

Extracting the D%-meson signal

M LA BN B BLELELELE B

ALICE, pp
600

<p_ <50GeV/ic
500 T, ch.jet
Do<4GeV/c

400
300
200

1.85

1.8

M (Kr) (éeV/cZ)

sideband region__z

Performed in intervals of PT Do

In(k+)

6 (rad)
0.37 0.30 0.25 0.20 0.17 0.14 0.11 0.09 0.07 0.06 0.05
5 T

x107

’T_ ||\\\lll\‘III‘\\Ill\\lll\‘lll‘\llll\\

=3 ALICE Preliminary

<

= 40 o E-13Tev 5<p! <50GeVic] =7
D%in charged jets, anti-k;, R=0.4

In,l <05 signal region 6

w
TT T[T T[T rrrT

b b b b by by b g I o T
12 14 16 18 2 22 24 26 28 3

-5

=TT

In(1/6)
[
0 (rad)

0.37 0.30 0.25 0.20 0.17 0.14 0.11 0.09 0.07 0.06 0.05

5||||||lIIIIIIIIIllllllllll]llllllllllll
ALICE Preliminary

pp Vs =13 TeV 5< p?‘iel <50 GeV/c
D%in charged jets, anti-k;, R=0.4

Inlabl <05

side-band region

1

-3

-4

- I|I|I|I|IIIIIII|III|III|III|III|III 1
51712 14 16 18 2 22 2.4 26 28 3
In(1/6)

subtracted

p(B.k) 6 (rad)
0.37 0.30 0.25 0.20 0.17 0.14 0.11 0.09 0.07 0.06 0.05 x10'2
—_ 5 CTTT ‘ 1T ‘ 1T ‘ 1T ‘ 1T ‘ 1T ‘ 1T ‘ 1T ‘ 1T ‘ 1T 1 _6

= [ ppis=13TeVv

G 4F D°in charged jets, anti-k;, R=0.4
~ C

= "7|ab| <05

side-band subtracted

ch
5= pT!jet <50 GeV/c

ALI-

Soft t from D* decays

v
Selection in k; of emissions

suppresses non-perturbative effects



% Constraining the c->cg splitting function

See G. M. Innocenti’s talk on Tuesday dPZ_)Jk == %dz P’L—>]k (@)

for more details 0
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