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Introduction ®

ALICE

Signatures of QGP:

Early - :
Universe Critical Point

v .
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Jets

ALICE

Jet — a collimated spray of hadrons, created during hadronization of quark or
gluon after hard scattering, defined via algorithm
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Jets

ALICE

Jet — a collimated spray of hadrons, created during hadronization of quark or
gluon after hard scattering, defined via algorithm
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Jet: colorless states

Features of heavy-flavor quarks:

® |arge mass — it can be created only in initial hard scatterings. Its production
rate can be calculated from pQCD
® Long lifetime — it survives through the whole evolution of QGP
® Smaller energy loss by radiative process for quarks with higher mass
(Dead-cone effect)
AEMSAEN >AEXM>AE

u,s,d

[*] Yu.L. Dokshitzer, D.E. Kharzeev - “Heavy Quark Colorimetry of QCD Matter”, arXiv:hep-ph/0106202]
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Fragmentation function

®

ALICE

e Fraction of the jet momentum carried by the
tagged meson along axis direction

Z

_ pjet. ptagged

pjet. pjet

* In pp, constrains models

* In AA collisions, enables to study medium-induced
modification of collinear fragmentation for HF

quarks

1/6je; do/dzy,

data / theory

25 GeV < p¥'< 30 GeV

30 GeV < pf'< 40 GeV
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D.P. Anderle et al., D*t-jets, pp, 7 TeV.
[PRD 96 (2017) 034028]
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Nuclear modification factor ®

ALICE
* Nuclear modification factor compares particle yieldin .~ 35nb"pPb, 27.4 pb”" pp (5.02 TeV)
HI and binary scaled pp collisions S CMS
g3 o |« | pPb data, Mgyl <15
ol o~ - P8 ppdata, | <1.5 7
:dNAA/de %% 1 —— L
An <NC011>.dep/de %%%’_m_l —— E
1
B 1072 i~ _E
In pA collision system: 100 :
« IfR ,!=1 - presence of CNM effects F 3
W oo Lumi Unce. LT ]
21 [l pp Lumi. Uncert. .
In AA collision system: o - '
- IfR,, <1 atintermediate-high p. - indication of flnal L e :
state effects (in medium energy loss) 0 900 200 300 200

c jet P, (GeV/c)

CMS, Phys.Lett. B 772 (2017) 306—329er

ALICE is focused on low-p_ sector
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ALICE experiment &,

ALICE

EMCal
« Triggering and reconstruntion of high-p_ jets

« Measurements of high-p_e*andy

B e

r —
AN

/
Im a
Y .,

N

VO

 Scintillator array for triggering
« Estimation of centrality

Time Projection Chamber

* Track reconstruction

e Particle identification via
dE/dx

Inner Tracking System
* Track reconstruction

* Primary and secondary
vertex reconstruction

Impact param. res. < 70 um at 1 GeV/c

° Ir’trackl < 09

Full azimuth
0.5 T solenoid

ICNFP 2019
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D°- tagged jets in pp at Vs =7 TeV: %
Analysis overview ALICE

1) D° - meson selection

Hadronic decay channel:

secondary vertex

D> K ', BR = 3.89% K gt >
DOQK"'T[_ /\//\‘/\:/:// B
,]{]\’ -~ _ _ = m— projection
[ dj »
» DO decay vertex is reconstructed from a L iy vt

pair of tracks with opposite charge

TOF B

* |r)track| <038
* P; ek > 0-3 GeVic

PID selection: TPC dE/dx, TOF
Topological cuts

« Sum of D° daughter momenta points

- ALI eﬁbrmance
to the PV < p-Pb \s,,, = 5.02 TeV

» Geometrical selections

) 10
ALICE, to be published in JHEP p (GeV/c)
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D°- tagged jets in pp at Vs =7 TeV: %
Analysis overview ALICE

1) D° - meson selection

2) Jet reconstruction and D°-meson
tagging

» Before jet reconstruction 1t and K
daughters are removed and replaced by
the mother D°

e Charged tracks

* |In|<0.8

« FASTJET Anti-k_ jet finding algorithm with

jetradius R =0.4
« P> 5 GeVic,p, >3 GeVic

* Only one D° candidate per one jet
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Entries/5 MeV/c?

D°- tagged jets in pp at Vs =7 TeV: %
Analysis overview ALICE

1) D° - meson selection
2) Jet reconstruction and D°-meson tagging

3) D°-meson tagged jet yield extraction

 For each D° p_ bin, K and 1t invariant mass spectrum was fitted with a sum of background,
reflection template and signal shapes

» D%jet candidates were corrected for background by means of side-band method

LI I LI I.lll LI I LN I B ) I LI B B ) I LEBLEL) l_ C\JO 160—' T I LI B ) I LI B B ) I LN B ) I LN B B ) I LI B ) l\(.IJ L) l LI ISIb I III |>| I LI L) 'I IS‘I L] l| It)lkl T I:
goofF- ALICE Preliminary N = [ pp, vs=5.02 TeV . < o EEZZ2 Signalregion == Signal + bkg ]
D’ - K'n* and charge conj. 1 %'J 140F 8<p .<10GeVic %’J G353 Side bands = Background 1
in ChargE'd jets, anti-kT, R=03 E B U= 1.8680 + 0.0007 GEV/C2 ! ] E 12 < pT,D'“' <16 GeV/c ]
500F 17| < 0.6 4<p . <5GeVic 1 2 4ol o=146£07 MeV/c? 1 2 5% u-18673+0.0016 Gev/c? r
u = 1.8685 +0.0004 GeV/c? X Q C ] Q o=184+1.6MeV/c? p
400F- ©=10.8=0.3 MeV/c? 1 £ 100k 1 £ 40 -
. L » ] L .
300 3 80F E 30 =
S/B (20) = 4.02 sof. /B (20)=485 3 ]
200 — E E 20 =
] 40 . }h

T / - E 20 f ] 108 M '
(7™ ™ . S e 4. 7 : 7 < b = il 'SL‘-‘I I
NN MW 3 NI AR v \ T
175 18 185 19 195 2 175 18 185 1.9 195 2 175 1.8 185 19 195 2
M(Kn) (GeV/c?) M(Kr) (GeV/c?) M(Kr) (GeV/c?)
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D°- tagged jets in pp at Vs =7 TeV:

®

Analzsis overview ALICE

1) D° - meson selection oy UL LRI =
S - ALICE Preliminary N
] _ 9 _ pp, \s=5.02TeV ]
2) Jet reconstruction and D°-meson tagging i+ -
X e
() o
3) D%-meson tagged jet yield extraction § i Iy T + -
< - D" — K=#* and charge con;.
_ S0 - in charged jets, anti-k;, R=0.3 _|
4) Corrections S| 7| <0.6 -
« Efficiency of the track reconstruction and of the : » Prompt D" :
topological cuts (PYTHIAG Perugia 2011) < = Feed-down D’ i
* B Feed-down contrubution (PYTHIAG + - 1
POWHEG) : 10 5 e T s a0 s
» Unfolded for detector effects p__, (GeVic)
* Cross-section calculted with formula:
2 ch
d o ( ch )_ 1 1 N(pT,jet>
T,jet/ ch
deJetd £ BR AnjetApT,jet
ICNFP 2019 Isakov Artem 10



D°- tagged jets in pp at Vs =7 TeV:
Production cross-section ALICE

,;-—' 1071 E T BT LT TR T | N TR L T P e R el 3 e 0.14r—r—r—1 | e e e[ e e e e ) e e
Q = ALICE, pp, Vs =7 TeV 1 &~ [ ALIGE, pp,Vs=7TeV i
s P Charged Jets, Anti-k;, R=04 7 & | Charged Jets, Anti-k;, R = 0.4, |771e:| <05 l
- - - - - O ® 0.5 0.12— wi 0 =
0 = i) bR L L .l < =+ with D, p_ >3 GeV/c
Fraction of D°jets in inclusive & «- & 55 cwe 3 P o]
- - 5 : :j:?::—j:?:? ¥ : | WS - - """ - . .........-..-L
jetS . o 5 r ¢ - Ol = i ek —
Q‘O -SQ'%1 0 ;i §_ RIRTREEE RERTRTE _E R T ----- [ =
O oo oo $om ] 3090909090900 TR SR 1
r ‘e Data ] 0.08— -0 5 e e |
I --=-PYTHIA 6 Perugia 2011 e = m ‘[ EReE = iyyairipgs H
104" PYTHIA 8 Monash 2013 - B | e B
N ch E -+ Herwig 7 MEPP2QQ 3 oos-BL._.0 0t E il
0. p . B Herwig 7 MEMinBias : LT - i
ch D" jet T,JEt 410 1 0 AW 8000 19 AR 1 | i minmpmnm i st
R(p = 2 ' ' EERR RN e i
Tjet) T 25F IR b b ry
) N ( ch ) o i : 0-04f ---PYTHIA 6 Perugia 2011 =
inclusive jet p T,jet Dt s 3 [~ -~PYTHIA 8 Monash 2013 ]
= - L ER R —— 3 L - Herwig 7 MEPP2QQ |
= — L4 o E 0.02— Herwig 7 MEMinBias =
. g 1 1 L 1 E i | 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 l 1 1 1 1 ]
05 10 15 20 25 30 5 10 15 20 25 30
p" (GeV/c) P (GeV/c)
T,jet T,jet

Comparison to models:

« Cross-section: Both versions of PYTHIA overestimate the yield by a factor = 1.5
« Ratio for D° and inclusive jets: All models describe quite well the ratio of D°-
meson tagged jets over the inclusive jet production
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D°- tagged jets in pp at Vs =7 TeV: %
D%-jet cross section as a function of z " ALICE

= =S R LR IR L IR IR IR LIRS R = D B AR R P ARE AR BRA, )
- . 0 g Ciesis disEietl e RiE R RS T ~ Y E ALICE pp F 7TeV ]
* Momentum fraction carried by the D° g oosoacem c-7rev T 2 ol craesvom mi, A-045 < <15 Gevie
. . . . . © [ Charged Jets, Anti-k;, R = 0. il == 0
. 0] C 3l N |7] |<05 with D°, P, >2GeV/c
meson in the direction of the jet axis: ¢ oufs e <i5c0uein <05 &= el ‘i‘i
E  [wih o p.>2GeVic ] o.15_—--~ PYTHIA 8 Monash 2013 =
- — =003 [GIPOWHEG hvq + PYTHIA 6 ] e R T et
p hi .p 0 o;oi’, --Herwig 7 MEPP2QQ L IMPOWHEG dijet + PYTHIA G :.::éi """" o ]
Ch_ ce 7D %goog;- Data b % o
|| - N i e -
pchjet pchjet e v 0.05
B o E
N Ch Ch 0__.‘.‘|‘...!‘.‘.!..‘.1.‘..!.‘.‘|...‘|‘.‘.! ....... =) « 0_‘ ]
0. p "g = E =5 =
R( ch ch) D’jet \ L' T,jet? || R = e
o 15E o 15F
,]et ’ || N ( ch ) g E | JITY — g E
. . . . 1E Y prafheey L (i 1E
inclusive jet p T,jet 05F ° T 0.5F
05T 0% 03 04 05 06 07 08 09 1 S AN WA 0 Y
ZCh Zch

« 5<p. . <15GeVic

« Good agreement with Herwig 7 and PYTHIAG6/8 generators, POWHEG+ PYTHIA6
simulations
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D°- tagged jets in pp at Vs =7 TeV: %
D° jet cross section as a function of z ALICE

« Momentum fraction carried by the D°

meson in the direction of the jet axis: — , f s S oasERE Gyl E
S £ ALICE, pp, Vs =7 TeV @EOWHEGMhE"SFjZ(P}gH' g " Charged Jets, Antiky, R =04, 15 < ! <30 GeV/c ]
- - 2 0-8_—Charged Jets Al = JET,:: 0'3_ ITI | < 0.5, with D’, P, >6GeV/c _E
L. = 0.7-Anti-ky, R=0.4 — c E - PYTHIA 6 Perugla 2011 i
0 = 0.25
Ch pch jet pD £ 06E-15 < b2, <30 GeVic 3 C - PYTHIA 8 Monash 2013 ]
- —_ - i o 3 0.o0[= -~ Herwig 7 MEMinBias =
” Petior” Peh i S ol |<°5 e F [ POWHEG dijet + PYTHIAG | | mmlm ]
ch jet ch jet ols & F withD° O R 8 e I
(‘20 QQ 0.4 = 015__ e Data [ =)
ks Fp_ >6GeVic E = i i L ..... 3
3= 0.3F T.D . il G T R Ll i
N ( ch ch) o E I Data % % o= 0.1 i €£ ....... ] B =
0.2F = o =
R( ch ch) D’ jet p T,jet? || SA s g I +i 0.051- [ +—I
’ £ E E 3
Tjet ” N ( ch ) = = U F T PR UET FUUTE FUUTE FETET FETET FEUTT FUT- = R [ e U P P U R Lol
inclusive jet p T,jet 8 st et I - E
O i Sl PR S L S SR R e =
S 3E s = =
2F [ i 2 ——— E—
B e e o [ AR L e o
ch 1 EESTE = i ] = 1 B MR oo +f
[ ] < < E L . . . A | \ 5 E : . . ! ; ; ‘ ; 3
15 p T1 ]et 30 Gevlc 00 01 02 03 04 05 06 07 08 09 Ch1 00 01 02 03 04 05 06 07 08 09 1
Z) 4l

« Good agreement with PYTHIAG/8 generators, but Herwig7 shows some tension at high z”Ch

« POWHEG+ PYTHIAG6 simulations for z”Ch< 0.9
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ALICE

B jets in p-Pb at Vs = 5.02 TeV: Analysis overview%

1) Jet reconstruction

- Charged anti-k, R =0.4
P: consiuent > 0-10 GeV/c
. In,J<09-R<05 '/
e |z,l<10cm
- p, of the jets corrected on the mean
underlying event density

Primary
vertex

ICNFP 2019 Isakov Artem 14



ALICE

B jets in p-Pb at Vs = 5.02 TeV: Analysis overview%

1) Jet reconstruction

2) B-Jet candidate selection
e SV constructed out of 3 prongs

* The most displaced SV considered in each event

 Discrimination variables:

1) Significance of the distance between PV and SV:
] SLxy = Lxy/oLxy >5,6,7,8,9

e 2) Dispersion of the SV g, < 0.02, 0.03, 0.04, 0.05 cm
Primary

3
IS, vertex
Ogy = Zdi
i=1

d — distance of the closest approach (DCA) of i-th prong to SV

3) Invariant mass in SV (reserved for purity estimation)

ICNFP 2019 Isakov Artem 15



B jets in p-Pb at Vs = 5.02 TeV: Analysis overview%

1) Jet reconstruction
2) B-Jet candidate selection

3) Correction on SV tagging efficiency

Jet tagging efficiency

« Jetyield estimated based on PYTHIA+EPOS
simulation

« Efficiencies for different b-jet candidates after
imposing the default cut:

£R35%,e~11%,¢.~1%

ICNFP 2019

ALICE
| | | |

1= ALICE simulation =
- PYTHIA + EPOS, p-Pb \Sxn = 0.02 TeV ]
E — o —0—0 o o o o o |
—— _
VE £ = IR Ry ]
= é
102 R R E
= —— =
- — .
- Anti-k; track jets with R=0.4  [/° | <0.5 -
B Gy, < 0.04 cm Iya =]
0—3 i ® bjets e cjets e light-flavorjets _]
- | | | 5

| | | | |
10° 200 307 40 50160 70 80 90 100
p (GeV/c)

T,ch jet

Isakov Artem 16



B jets in p-Pb at Vs = 5.02 TeV: Analysis overview

........................
10 E ALICE Preliminary 20 < p™ " < 25 GeV/c ;

T jet E
Lylo, >7,0g,<0.03cm ]

p-Pbat|s,, =5.02TeV 5

1) Jet reconstruction

anti-k; charged jets

Probability density (c3/GeV)

2) B-Jet candidate selection E fi =041y <0 ‘?

3) Corrections on efficiency and purity w-sé ( -

. Bl .o Rawdaa, - =PI * 1) :

« Jetyield was corrected on efficiency of SV tagging < :f + E
(estimated with PYTHIA + EPOS) R

T 00— 1 2 3 4 5

Invariant mass of secondary vertex (GeV/c?)

« Purity of b jets was estimated using the following
method:
— Data-driven template fit method

ICNFP 2019 Isakov Artem 17



B jets in p-Pb at Vs = 5.02 TeV: Analysis overview

R S A PR, S S R FR S s

§ mE. IAI;ICIEF.’reiim;nalry 20-:p:_';;“°<2SGeWc E
1) Jet reconstruction T Ly/3,,>7, 35, < 0.03cm 3
. 1 p-Pbatys,, =502TeV 5
?_f:) g anti-k; charged jets E
2) B-Jet candidate selection i;“’— ResAnfl<cs o
g ok 1
3) Corrections on efficiency and purity ¥ mw E
» Jet yield was corrected on efficiency of SV tagging L}; 2F + E
(estimated with PYTHIA + EPOS) R
& O 1 2 3 4 5
. . ; ; ; Invariant mass of secondary vertex (GeV/c?)
« Purity of b jets was estimated using the following .
method: £ 'AL,.D'ck;)'E'ﬁr'eh_r'ngné'zry'T' V © btaggedchargedjets
— Data-driven template fit method 5 oo PTOIMTSGETEanik A=04,131 <05

Lylo, >7
og, <0.03cm

—= —om
T4 e

— POWHEG + PYTHIA simulation was used to 0s
calculate purity for high-p_ region

0.4 :
]
N e, 03 i .
b — 0.2 ° Data-driven evaluation ]
: POWHEG-based luatio =
Nb8b+NC8C+NLF8LF ased evaluation

O_IIIIIIIIIlIIIIIIII|IIII|IIII

[ Systematics
III|IIII|IIII|IIII|III|IIII|III

L | L1 11 | 11 11
20 30 40 50 60 70 80 90 100
pCh, reco (GeV/C)

T, jet

of the POWHEG-based evaluation T

N,,N_ - folded POWHEG p_spectrum of b and c-jets
N . = RAW p_ spectrum of inclusive jets = N, — N_

&, &, €, — efficiency of SV tagging for b, ¢ and LF-jets for given SL,, and o,
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B jets in p-Pb at Vs = 5.02 TeV: Analysis overview

R S A PR, S S R FR S s

§ mE. IAI;ICIEF.’reiim;nalry 20-:p:_';;“°<2SGeWc E
1) Jet reconstruction T Ly/3,,>7, 35, < 0.03cm 3
. 1 p-Pbatys,, =502TeV 5
?_f:) g anti-k; charged jets E
2) B-Jet candidate selection i;“’— ResAnfl<cs o
g ok 1
3) Corrections on efficiency and purity ¥ mw E
» Jet yield was corrected on efficiency of SV tagging L}; 2F + E
(estimated with PYTHIA + EPOS) R
& O 1 2 3 4 5
. . . ) ; Invariant mass of secondary vertex (GeV/c?)
» Purity of b-jet was estimated using the following .
method: £ 'AL,.D'ck;)'E'ﬁr'eh_r'ngné'zry'T' V © btaggedchargedjets
— Data-driven template fit method 5 oo PTOIMTSGETEanik A=04,131 <05

LXy/any>7
- POWHEG + PYTHIA simulation was used to 05 + 0y <6.03 0m
calculate purity for high-p_ region s e
— Purities obtained based on different POWHEG o< + ~=—

settings were compared with the template fit 08
results. 0

° Data-driven evaluation
POWHEG-based evaluation
[ Systematics of the POWHEG-based evaluation ]

1 1 1 1 | L1 1 1 | 11 1 1 I 11 1

L | L1 11 | 11 11
20 30 40 50 60 70 80 90 100
pCh, reco (GeV/C)

T, jet

‘?»

—_
of[rrTT
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B jets in p-Pb at Vs = 5.02 TeV: ®

Production cross-section ALICE
S 107 ;‘ ALICE Preliminary “é
- p, spectrum of the b jets was corrected: B ol p-Pb |5, =5.02 TeV ]
: E_ E charged b-jets, anti-k;, A = 0.4 =
primary raw T T
d Nb-jet _d Nb-jet candidates % Pb -gﬁw EE EE
- € SR04k )
de,jetch de,jetch b :& E Ef
5 10° - =
« Jet momentum smearing due to instrumental RTINS SO SRS RN R S P SO
effects and local background fluctuations was : ~-Data , E
ted bv unfoldin 2.5 — systematic uncertainty =
corrected by g o — POWHEG HVQ =
= 5 — POWHEG systematic uncertainty 3
. o . =]
* Result cross section shows good agreement g =
. o - -
with the model (POWHEG HVQ) g g;g -
0.5F i c
1020 30 40 50 60 70 80 90 10
pi‘fjet (GeV/c)

ICNFP 2019 Isakov Artem 19

-y
o



HFe jets in p-Pb at Vs = 5.02 TeV: &
Analysis overview ALICE

(=]
(4]

1) HF electrons selection

0.45 ALICE Preliminary

p-Pb, \s,, = 5.02 TeV

o
.

* C, b ->semileptonic decay producing e*
* PID selection: TPC dE/dx, EMCal
- p,.>4GeVic

0.35

enonHF contamination
o
[#%]

0.25

=

P
S R R RR RN R RN RRRRNRRARRRRRA AR TTTTTTTTT]TTT
B L A R R +| LR RN

+

0.15

=
"

0.05

+
i
-t
4

——

t
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HFe jets in p-Pb at Vs = 5.02 TeV: &
— Analysisoverview A

1) HF electrons selection

2) Jets reconstruction

* Charged tracks
- FASTJet anti-k_algorithm

e Jetradius R=0.3,0.4,0.6
« [N >09-R
¢ p™..>10GeVic

o Jets with reconstructed electrons
- p, of the jets corrected on the mean

background density
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HFe jets in p-Pb at Vs = 5.02 TeV: &
Analysis overview ALICE

1) HF electrons selection

-] I U UL UM IS IR IR I IS ML
< [ ALICE Preliminary ]
. ‘G B Phis o -
2) Jets reconstruction N L _ =
w <L Charged Jets, anti-k,, R = 0.3, |r;J|:‘b| <06 i
_ § i withep e, 4<p <18 GeVic, |y [< 0.6 ]
3) Corrections £ 0.1 .
Q _ | _
. <T - 4+7 + .
« Background from photonic e* e E
Ar + =
 Hadron contamination - i
0.05_— ]
« Reconstruction efficiency - :
R T T T TS Y

part
pT,th[GeWc)
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HFe jets in p-Pb at Vs = 5.02 TeV: %
cross-section ALICE

= 10 gy T T T RRARD T T T
= E ALICE Preliminary
% o - pp, I5 =5.02 TeV
s g Charged Jets, Anti-k,, R = 0.3, |*|<0.6 E
nﬁaﬁ_ Fa withc,b — e, 4 < P, < 18 GeV/c, [y¥|<0.6
00 e E
g I

* Measured cross-section shows good agreement
with the model (POWHEG+PYTHIAS8) o

* Data |

[ Syst. Unc. (data)
O POWHEG+PYTHIA8

[_] syst. Unc. (theory)

« R, 1s compatible with unity. No sign of bbb g

g 25 :
. g 2 [ ] _i
1.5 | | =
suppression E e e T e W, — 3
0.5E =
Q015 20 25 30 35 40 45 50 55 60
pTch]’el(GeV/C)
o 3
S L
T ©  ALICE Preliminary
25 p-Pb, |5, = 5.02 TeV .
[ Charged Jets, Anti-k;, R = 0.3, |7’*'|<0.6, |y¢|<0.6
o withc,b—>e,4<pTe<18GeV/c
1.5
1:... ......... “ .. +--..+ .. I ..... } ............ } ..... +|.
0.5f I
0_ R R TR R
0 10 20 30 40 50 0
p T,chjret(G'e"‘WCﬁ
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Summary

ALICE

« Measurement of D°-tagged jets in pp at vs=7 TeV.

. zI_ cross-section
» Cross-section of D° tagged jets production

« Measurement of b — jets in p-Pb at vs = 5.02 TeV:

 First results in cross-section of B-jets production

« Measurement of HFe jets in p-Pb at vs_ = 5.02 TeV:

* No sign of jet quenching is observed or other medium-induced
modification
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ALICE

Backup
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B jets in pPb: Physics motivation

ALICE

pPb 35 nb™ (5.02 TeV

L

-
o
no

—h

—
<

* Most displaced Secondary Vertex (SV)
» Track counting algorithm (IP)

— PYTHIA (matched 1 M)

—
<
]

| I | | | | L1 111 | [
50 100 150 200 250 300
b jet P, [GeV/c]

Figure 1. CMS Results
(pPb, 5.02 TeV, full jets 2018)

ECMS o ppodata 05 <ny, < 15(x10%
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Dead cone effect ®

ALICE
“Gluonsstrahlung” - process of gluon radiation by quarks (or gluons)
“Dead cone”
Heavy
guark

“Dead cone” effect — gluon radiation from massive quarks is suppressed at angles IF
8 <m/E - Less E loss inside the medium for heavy quarks expected G|U0nSStl’ah|Ung pI’Obablhty
[ Yu.L. Dokshitzer, D.E. Kharzeev - “Heavy Quark Colorimetry of QCD Matter”, 62

arXiv:hep-ph/0106202]
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Probability of gluon emission

For light quarks:

g a,Crdw dk;_a,Crdw de’
PO_ T () kz_ U () 62
T

For heavy quarks:

» _%Crdo krdk; _0,Crdw 0°d0°
HQ U 0} (k§+(x)26(2))2 T 0} (62+6(2)>2

Where
® -Energy, C; -*“color charge”, kT - transverse momenta
dP,, - Probability to radiate gluon
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