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% Motivation

ALICE
® Beauty quarks produced in hard scattering processes in the initial stages of the collisions

> 1 ~0.02 <7, ~0.07 <1g6p ~ 0.1-1fm/c
» Experience full system evolution interacting with the medium in Pb-Pb collisions -> calibrated probe

¢ quark

Hydrodynamic
Evolution Pre-Equilibrium
Phase (< 1p)

a) without QGP// \ b) with QGP «
A B
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% Motivation

ALICE

® Beauty quarks produced in hard scattering processes in the initial stages of the collisions
> 1 ~0.02 <7, ~0.07 <1g6p ~ 0.1-1fm/c

» Experience full system evolution interacting with the medium in Pb-Pb collisions -> calibrated probe

® Beauty production in Pb-Pb collisions compared to charm quarks

» Mass dependence energy loss: my > m. -> AE. > AE},, (dead
cone effect)

q: colour triplet __y

u,d,s: m~0, Co=4/3

) . r =13 TeV ch,leading track 28 G V/
8 ACEDaa - PYTHASLO ke PP B 19Te Pomma S g: colour octet
— PYTHIA 8 charged jets, anti-k;, R=0.4 k;>200 MeV/c .g ¥ m= O C _3
— - .. SHERPA LQ/inclusive i 3 y SR
SHERPA no dead-cone limit C/A reclustering Il <0.5 6 (rad)

0.22 0.14 0.08 0.05

L Q: colour triplet
20 < Enguner < 35 GV c: m~1.5 GeV, CR=4/3
b: m~5 GeV, C,=4/3

..............

‘QCD medium’

mQ

In(1/6) Gluon emissions are suppressed in a cone with 8 = R
ALICE: arXiv:2106.05713 accepted by Nature Radiator
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ALICE

Motivation

® Beauty quarks produced in hard scattering processes in the initial stages of the collisions
> 1 ~0.02 <7, ~0.07 <1g6p ~ 0.1-1fm/c

» Experience full system evolution interacting with the medium in Pb-Pb collisions -> calibrated probe

A
> 0.3~ ALICE Pb—Pb |5, =5.02 TeV -
® Beauty production in Pb-Pb collisions compared to charm quarks 30-50% ¢ ®, ly| <0.5

» Mass dependence energy loss: my > m. -> AE. > AE},, (dead

cone effect)

» Different diffusion processes (coalescence and collective

T | T | T | T I T | T | T | T | T | T

e Prompt D, |y| < 0.8

e Inclusive J/ly,25<y <4

e Inclusive J/v, |y| < 0.9
b—e,ly<0.8

mY(1S) 5-60%,25<y <4

expansion) 11— bo 3
- Ll o% " ;
3 102 | fragmenting parto +
o’ .oo. o.go 2 10° \ Pn = Z'P, W|thz<1 777777777777777777777777777777 N
. 8 ‘ o°. . §104§ 30'50%
%80 gm" b~ | AT N NI BRI I BT B
8'8 Ew‘ recombining parton 2 4 6 8 10 12 14 16 18
. B Pw= Pg1*Pg2 P, (GeV/c)
0 pB 2 pq1+pq2+pq3
e TR e R T ALICE, PRL 126 (2021) 162001
Greco et al., PRL 90 (2003) 202302 b (GeV)
Fries et al., PRL 90 (2003) 202302
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% Motivation

ALICE

® Beauty quarks produced in hard scattering processes in the initial stages of the collisions
> 1 ~0.02 <7, ~0.07 <1g6p ~ 0.1-1fm/c
» Experience full system evolution interacting with the medium in Pb-Pb collisions -> calibrated probe

L e L Mg
ALICE Preliminary
pp, s =13 TeV EE
—— Average prompt D°, D*, D** mesons
8<pT<12GeV/C|y|<0.5 ,@]
~6—Jhp, 4 <p_ <8 GeV/cly| <0.9
PLB 810(2020) 135758 m@
+c,b—>e,6<pT<12GeV/c|y|<0.7 \z,
eyex ®

T

® Beauty production in Pb-Pb collisions compared to charm quarks
» Mass dependence energy loss: my > m. -> AE. > AE},, (dead

cone effect)
» Different diffusion processes (coalescence and collective

n
o

[

o

(cBN/dydp. )/(d*N/dydp.)

—|Illlll‘llIllllllllllllllll

expansion) 2O T T T s -
toor « ALICE, pp, Vs = 5.02 TeV | - o e o
§0.8 - + B factories, e'e”, Vs = 10.5 GeVI - Oi_P,,, o
.. © +LEP, &%, s=m, | gl oesE T
® In pp collisions: g JHERA, o5, DIS | e . e 7
. . . L I =T = - =
> Provide baseline for p-Pb and Pb-Pb collisions 08 [ %% oHERA, op, PHP | Slpog e o
» Test pQCD calculations at LHC energies - &P AN /ey (AN_jchn)
T |
L i |
® In p-Pb collisions: o2l R
> |solate initial state and cold nuclear matter (CNM) ; % W [ i ]
effects . I
ALICE, arXiv:2105,06335 o° Dbp* D A = D*
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% Why non-prompt charm measurements?
ALICE

® Non-prompt charm production originates from beauty-hadron decays

> no negligible at LHC energies (~5-20%) m=ss) Provide good opportunity to study the
» more statistics w.r.t fully reconstructed B meson properties of beauty quark (i.e energy loss,

- _ collective flow and hadronisation)
® Traditional analysis strategy

» Enhance Non-prompt fraction : selections based on the decay topological variables (such as decay length

or impact parameter(DCA)) __1200F (a) Pb-Pb| Signal

« Even with ML optimization, the ) o 1000:_ «~Data 7Kt swapped

fron—prompt €an only reach up to 30% > . —Fit - Background
= 800F D°DCA: 160~214 um
1) :
Z 600¢
5 :
L 400¢ N
S 200 _ fnon—promptNBO% HB o

0 ............Lh-_--m:_u...... v’ Non-prompt D

17 18 1.9 2
2
m,, (GeV/c®) cMS:PRL 123, 022001 (2019)
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% Why non-prompt charm measurements?
ALICE

® Non-prompt charm production originates from beauty-hadron decays

> no negligible at LHC energies (~5-20%) m=ss) Provide good opportunity to study the
» more statistics w.r.t fully reconstructed B meson properties of beauty quark (i.e energy loss,

- _ collective flow and hadronisation)
® Traditional analysis strategy

» Enhance Non-prompt fraction: selections based on the decay topological variables (such as decay length
or impact parameter(DCA))

. Even with ML optimization, the ~407L () Po-Po .
faon—prompt €an only reach to 30% E Elpftamtc:ta
» Non-prompt fraction calculation T o A ? %h q
- Template fit of DCA to separate o 10 Bl From b hadrons
prompt and non-prompt component 2
S 10%
3 Hp
Z PV »~
© 10 Non-prompt D

0 002 004 006
D° DCA(cm) CMS:PRL 123, 022001 (2019)
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Counts (arb. units)
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100 4

10—1 E

102 4

1073 4

ALICE

New strategy of non-prompt selection

® Two individual ML trainings including topological variables are performed, aiming to
simultaneously increase (control) the b — D fraction and suppress the combinatorial
background

EE 5 & 66
- ALICE

L pp, Vs =5.02 TeV
- D" — K w*z* and charge conj.
- 8< p, <10 GeV/c

—_
N
o

10! 4

109

80}8: 178 + 33

Counts per 8 MeV/c?
)
o

Counts (arb. units)

60/

101 -
40} .
20:—+ + +H 1
" fronprompt = 0-66 = 0.06 (stat.) = 0.02 (syst.) ]
| e e e ——— |
00 0.2 0.4 06 0.8 0.0 0.2 0.4 0.6 0.8 1.0 1 -75 1 -8 1 .85 1 .9 1 .95

1.0

BDT output for Feed-down D+

—
increase the b — D fraction

BDT output for Background

—
suppress the combinatorial background

M(Knr) (GeV/c?)

JHEPO5 (2021) 220

28/09/2021
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% New data-driven f,,,_prompt Calculation

ALICE

S L B R R L R I LN ML R
- ALICE i
. pp, Vs =5.02 TeV 8<p.<10GeV/c -
L e Data

Y Prompt D*
Non-prompt D* |

B — Total
rompt non-prompt —
(ACC X 8)? p ¥ Nprompt + (ACC X 8)1 p p = Nnon_prompt i )/1 —_ 61 300_ )

® Define n sets of selections with different prompt
and non-prompt D-meson contributions

Raw yield

® An algebraic system can be obtained:

® The system can be solved and obtain the
fnon—prompt from x? minimization of the system

N
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®

Results in pp collisions: Non-prompt D mesons

ALICE

’C)\ :Y T T I |36 | | TTTT | T TT ‘ T TTT | T TTT I T T T I: /G EALIbE ::,\ O 3 T T T T ‘ T T T | T T 71 [ T 17T | LI
C T 108 0.5 a 0.3~ .
T ;eLALICE y| <05 > 10 pp, Vs - 5.02Tev s £ | ALICE y| <05 |
E _ 3 o P t D° = =
8 “pp, Vs =5.02 TeV e %1025_.{_ , Eromp & |pp s =5.02 TeV |
o . E == FONLL
O 120 % 2 _ = - > L 0 i
= 10 %”w,,“n NSS prompt P;:)mpt E > 10:?% = Nor-prompi B° o S D
= 0o wo ] o ] = F = ':g_ + Data B Q. L l
-é‘ 10{;}@“@":, .D* D" 1 § e = =, FONLL + PYTHIA8 Decayer | % 0o 1Df
— = <®% E B E T = 3 2 =
g eIy oo S % .D;
5 s 5l 107 == = L S o
\\6 I oad Gmm,:u T = B ——— 3 -
B oTE Fewstl E 102f - 4 B T -
r * . E —— = -
B & ‘—Q_Eﬂ_ b 3| #2.1% lumi. unc. not shown T 3 9 |_—|
1 0—1 = —— = 10 E? +0.8% BR unc. not shown EE C.)' r |-J ]
. g ] : | - 5o il
Sl e 1 . ERN=3 Siin $ gl
102 —— E: S 0 | i *
o =t = © 5y
B 4T7 & . oor S 8
1073 | +2.1% lumi. unc. not shown _ % L %g i
=BR syst. unc. not shown E © o) f
N S I R A A A i % C\'IO s i i i liisilivisliiaielieigl
0 5 10 15 20 25 30 35 0 5 10 15 20 o5

P, (GeV/c) P, (GeV/c)

® Non-prompt D?,D*,D? cross section measured in pp collisions down to low pr at 5.02 TeV
® Measurements described by FONLL calculations within uncertainties
® Non-prompt/prompt ratio — different pt shape / constraint on b — D decay branching ratio
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% Results in pp collisions: fragmentation fraction and total beauty cross section

ALICE

T I T T T T 7 II T | T T T L T T T T S 2 B T T T T T | ) l T T T T T 17T l B

LEP e'e 0.5xf,/f, 5= m, | fen  =PVTE 2 10% E" 4 oPHENIX pp, lyI<1.5 ih
HFLAV average | p,.> :i C CUAT pp, ly|<1.5 /’4%’, ,,,,,,, + :

CDF, pp V5 = 1.96 TeV | | . | T oCDFpp. yl<06 Y i
p.(B)>7 GeVic | 6> 10 P - _

T = P o =

ATLAS 0.5xf,/f,, pp Vs =7 TeV |- + | - /1.15{ =
p_(B) > 8 GeV/c - 7 —

T | B //’/// 7]

LHCb, pp Vs =7 TeV |— [~ — . & |

p,(B) >0, p_constant fit I E ALICE pp g

LHCb, pp V5 = 13 TeV | s o - *b>Dly|<05  dielectron | |<0.8 .

| T

—1 L. |

ALICE, pp V5 = 5.02 TeV |— [litheory sys | . 107 —— NNLO  5p ¢ y/<0.8 -
pT(D) >2 GeVie, pT constant fit oy s g ) F g o S il |. PSR I SR T T T I S S S - 1 1 1 Lol 1 1 1 Lol .
beauty fJ/(f,+f,) Vs (TeV)

® Beauty f;/(fu + fa) has no significant dependence on energy and collisions system
® Most precise measurement measurement of bb cross section at 5.02 TeV with non-prompt D mesons
» Described by FONLL and NNLO calculations

FONLL: JHEP 1210 137 (2012) NNLO: JHEP 03 (2021) 029
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Results in Pb-Pb collisions: Non-prompt D° R, ,

Ii|l

1
1

I

+

-

0-10%

T
&

~ Data

=g LGR

-« TAMU .
“t MC@sHQ+EPOS2 collisions at 5.02 TeV

CUJETS3.1

T T T T

—| ® R,, measured first time down to pp = 1 GeV/c
4  forb - D%in 0-10% and 30-50% Pb-Pb

| ® R, compatible with unity within uncertainties
for pr <3 GeV/c in both 0-10% and 30-50%

® Theoretical models (LGR, MC@sHQ+
EPOS2,CUTJET3.1) that include collisional
and radiative energy loss describe the data

|11

'|'_|lllll'i',f

within uncertainties
® TAMU included elastic collisions only,
underestimate the suppression at 0-10%
» Both radiative and collisional processes

are important for beauty quark in-medium
energy loss

28/09/2021

MC@sHQ+EPOS2: PRC 89 (2014) 014905
LGR: EPJC 80 no.7, (2020) 671, EPIC 80 no. 12,
(2020) 113

CUJET3.1: CPC 43 no.4, (2019) 044101
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% Results in Pb-Pb collisions: Non-prompt D° R, ,

ALICE
°a B | L I | T I L | | I [ L L ]
5::( - ALICE « Data 1 @ Integrated non-prompt D° R,, compatible with unity
jﬁ\f " Pb-Pb, {5,,,=5.02 TeV [ _ILGR i within 1 o, with prompt less than 1.5 o -> shadowing or
5 gl 0-10%, |y|<0.5 hadronization via coalescence
5 < B
T T RRON-PrOmPtDY (4 109y = 0,92 4 0.07 (stat.) + 0.15 (syst.)

RPO™P D" (0 10%) = 0.689 4 0.054 (stat.)T01%4 (syst.).

® Ratio of the Ry, of non-prompt to prompt D? (beauty/charm)
» pt <5 GeV/c : pattern hints difference in shadowing /
flow / decay kinematics for charm and beauty
» pr>5GeV/c: 3.9 o above unity, beauty quarks undergo
less suppression than charm quarks — mass
dependence of energy loss

| | | | | | | | | | | | | | | | | | | I | | | |

0 5 1 0 1 5 20 Uncertainties further reduced by simultaneously obtaining
pT(GeV/C) prompt and non-prompt
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®

Results in Pb-Pb collisions: Non-prompt D° R, ,

ALICE
"g_ | | | | | | | | | | | | | | | | | | | | | | | I _]
B O " LG centalva @ Test the doube R, ratio with different LGR configurat
— —_— central value
= | Pb-Pb, {5, = 5.02 TeV —; R Bt i, S est the doube R, 4 ratio with differen configurations
s 40-10%, lyl<05 ???)’“3 sethtodmc (coalescence » Shadowing effect largely cancelled for the double ratio
= B e iif) w/o shadowing
o< : . . .
e N —Vwio/caaloscense > The “valley” structure is mainly due to the formation of

prompt D-mesons via charm-quark coalescence

» The significant enhancement of double ratio at high p

| L LS l 1T T T

is related to the mass dependent quark in-medium

I|IIII|IIIITIII

energy loss effect

[ B B g e o

] | | | I | | | | I | | | | | | | | | I | | | ]

0 5 10 15 20
pT(GeV/c)

LGR: including collisional and radiative processes
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® Results in Pb-Pb collisions: Non-prompt D R

ALICE

é 2_5 _I T l LI I LI | LU l LU l LI [ | R L | R B L LU I LI T_ é 2_5 [ i | ] T T 17T | T T 17 ] v I | l | | ' o | ] T 1717 5
@ | ALICE Preliminary . @ | ALICE Preliminary §
- 0-10% Pb-Pb, |5, =5.02 TeV i - 0-10% Pb-Pb, \s\, = 5.02 TeV i
_lyl <0.5 . - lyl <0.5 —
200 m Prompt D ] e 4 ¢ Non-prompt D° |
i e Non-prompt D: i - e Non-prompt D;' |
1.5 ] 1.5; -

14 TAMU . - TAMU
i Prompt D} ) i -~ Non-prompt D° i
- Non-prompt D: . o Non-prompt D* .
1.0~ — 1.0t : =
- open markers: pp extrapolated reference -1 -l open markers: pp extrapolated reference .
0.5 | os 1" :
51 I m 5 51 : I]] gl
I : I A _Hf :
- . - el -
OoiLlllllllllllIllIllllllllllllllllllllllllllllllllL OO_llll]llllllllllllllllllllllllllllll—
"0 5 10 15 20 25 30 35 40 45 50 "0 5 10 15 20 25 30 35
P; (GeV/c) [ (GeV/c)

® First measurement of non-prompt D} R,, in central (0-10%) heavy-ion collisions
® Hint of larger R than prompt D¥ and non-prompt D? mesons in the low py region
> Non-prompt D mesons: about 50% originate from BY meson decays -> Interplay of charm and beauty energy
loss and recombination in the medium
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% Results in Pb-Pb collisions: Non-prompt Dg Rsa

ALICE — 9 T T T T ' T CMS Preliminary PbPb 5.02 TeV(1.7 nb™)
() B LICEP I 3 1.8 TTT[TT | DR L UL LA LI A LI L
o> I reliminary . T e
S _— - L ent. 0-90% ]
5 e NN—5+'02;reV o ; 1.6F B—i % 15<lyl<24
¢ 7F  Non-promptD’/D CMS B /B - - B R ]
1S3 6; o 0-10%, |y| < 0.5 = 0-100%, |y| <2.4 ] 1.4 pppb: TAMU ' g
St L ® Eal : o 1.25 PbPb: Cao, Sun, Ko (Cent. 0-80%) -
= E © 11 —pp: LHCb 13 TeV .
& - . o C ]
i oy T e ) C Global uncert.: + 8.1 % ]
= T 1 2o0.8F -
:‘UJ/ 3F - >0_-J N i
< F T | . 0.6 ] .
Q: 2_ T ! )

+ ] r . ]

E ‘$’ E 0.4;— J—t+-—v —~ r ! =
1= l _@" = C + - B * E

Eopen markers: pp extrapolated refe{ence E 02 N S i s j

: L.l l Ll l Ll Ll l LA Ll 1 L Ll l LA L1 l L Ll 1 LAl L.l l Ll ':

3 4 5678 10 20 30 40 0
p_ (GeV/c) 5 10 15 20 2% C‘{(/)/ 35 40 45 50
ev/C
p_(GeVic)

® Rn(DI)/Ras(DY) ratio for non-prompt above one at low pr
> Non-prompt DI mesons: about 50% originate from B meson decays -> beauty hadronisation via coalescence

> Larger Raa(BY)/Raa(B™) ratio w.r.t non-prompt D -> B to D decay kinematics or D from non-strange B-meson decay
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Summary

ALICE

® Beauty production studied via non-prompt measurements in different systems

® pp collisions:
» Beauty-quark production described by FONLL and NNLO calculations over a wide interval of center-of-
mass energies
® Pb-Pb collisions:
» Beauty quarks undergo energy loss in the medium — important constraint of mass dependence of AE
» Measurement described by models that include collisional and radiative energy loss
® Even at the end of Run2 , several interesting nhon-prompt measurements are still ongoing

» Non-prompt AY, fron— prompt VS multiplicity , non-prompt D? v, in Pb-Pb (foreseen in QM 2022)
® |Looking forward to see more precise and fully reconstructed beauty production in Run3

B N — < 2 & 0.3 S
'S 3.57A|—|CE Upgrade F’FOJGCUOn { o< 180 ALICE Upgrade Slmlulatloh E s ALICE Upgrade Slmulatlon 1
[ 0-10% Pb-Pb, 5.5 TeV ] n E 0.25 . =
sobL =10 no" o= oo e E 16t 0-10% Pb-Pb, {5,=5.5 TeV, L, = 10 nb" ] © Pb-Pb, {Sy=5.5TeV, L, =10nb" ]
O Lin = BY - D; n* 1 =2 - .
: ITS2 ] 1.4 R E 02F  «  D°from B, 30-50% centr. E
25 o ITS3 E 1oF P i E 0155 Jy(— e'e’) from B, 10-40% centr.
e N\ TAMU B E o 9 E B*— D’r*, 20-40% centr.
2-0, \ BO 4 i = H V Jy(— e'e’) from B (mid-rapidity) —] r
L T s ] & ] 0.1
15 AEQ\* --- B (non-strange) ] 0.8: 4 Jy(o p'n) from B (2.5<y<3.6) E F
S ] 0.6 %R = 0.05[-
105 04fF % +_ﬂ_+ ——— o
r E ————— ] -
0.5 0.2 — F
F 1 :\\\\I\\I\IV\III\II\I\\\\‘\\I\II\IIIVII\: _0'05>ww‘J‘\w\ww»l.lwl..:llll\w‘.J\ww
T I T P T T o5 10 15 20 25 30 35 40 o 2 4 6 8 10 12 1G4V/16
0 2 4 6 8 10 12 14 16 18 20 p, (Gevic) p, (GeVic)

P, (GeV/c)
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ALICE

BACK UP
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LGR prediction for prompt and non-prompt D° R, ,

ALICE
@C 5| Pb-Pb@5.02TeV, 0-10% — Model | @ 5| Pb-Po@5.02TeV,0-10% — Model |
) Testing-1 i — = Testing-3 |
g ===+ Testing-2 B Testing-4
1 == Testing-3 | K i
_\‘\(‘ Testing-4 | |
TN ; f
0.5 = N
0 i | | | B | | i
0 10 20 30 0 10 20 30
p. (GeV/c) p. (GeV/c)

Testing-1: b quark energy loss using mass of charm (keep b quark coalesce unchanged)

Testing-2: b quark coalesce using mass of charm (keep b quark energy loss unchanged)

Testing-3: Calculate the double ratio without shadowing (but keep all other parameters, e.g., quark
masses, unchanged)

Testing-4: Calculate double ratio without recombination in hadronization

28/09/2021
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% Ratio of the Dy R, of non-prompt to prompt

ALICE
+/\w 3_0_I T ‘ I | [ | T T | L [N [ T I_
0" | ALICE Preliminary -
§ 2 5[ 0-10% Pb—Pb, sy = 5.02 TeV -
& - ly| < 0.5 ]
2500 - ]
o 2.0F -

-
:+:I

i
|
|
|
|
|
|
|
|
|
|

e data
TAMU

R A (non-prompt D
=

=
o

IIIIIII]I‘II

open markers: pp extrapolated reference

Il‘IIII|IIII|IIII|IIII|IIII|IIII|\
5 10 15 20 25 30 35

P, (GeV/c)

IIIII]I]I

o

® Ratio of the Ry, of non-prompt to prompt Dg (beauty/charm)
» Described by the TAMU prediction within uncertainties
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% New strategy of non-prompt selection

ALICE

» Multi-class Boosted Decision Trees (BDT) employed to separate prompt D mesons, non-prompt
D mesons and combinatorial background

— different BDTs for D, D™ and D mesons and for different transverse-momentum (pr) intervals

8 lllllll1l[lllllflllIllll]llli]][[ll—llllllllllllll
-2 B ALICE Performance B
& [] Ppis=5.02Tev , : » BDT input: candidate kinematic, geometrical and
o) - | Dy — ¢n" — K'K n* and charge con;. ]
B [ | 2<p <4GeVic i PID quantities
©
§10-1:— —,j » BDT output: 3 scores related to the candidate
Z C 7 "
B . probability to be prompt, non-prompt and
- : background
107 g
— Prompt D’ > Selections applied on these scores to reduce
— honzprompt O combinatorial background and reject prompt or
103 — Combinatorial bkg. —
L1111 | 1111 | 1111 | I=1 11 | bt 1 [ | | 1111 | 1111 | il I | 1111 | 1111

0 010203 0.4 0506 07 08 0.9 1 non-prompt D mesons

ML score for non-prompt hyp.
Prompt/Non-prompt DI from MC, bkg. from data
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% Results in Pb-Pb collisions: Non-prompt D° R, ,

ALICE
E l T T T T TTT T T T TTT I| T ! 1. T TTT I_ é _I T T T I T T T T | T T T T | T T T T I T T T I_ 5: _I T T T { T T T T | T T T T | T T T T { T T T I_
T4 - ALICE Preliminary - & = [ ALICE Preliminary Non-promptD’ 1 & [ ALICE Preliminary Non-prompt D°
B ] 1.6 — 1.6 _
i 0 - 10% Pb-Pb, \/TNN =5.02 TeV B Pb-Pb, |s,,=5.02 TeV ] 5 Pb-Pb, S,y = 5.02 TeV ]
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® R, measured for b — D? in 0-10% and 30-50% Pb-Pb collisions at 5.02 TeV
» Suppression of b — D" observed I/IAC'\é@U:I-TéB Esgézzog%gg (2014) 014905
. . . . S + :
® Hint of ordering R,, ,,_, po > R,a ., po at intermediate pr
’ ’ CUJETS: arXiv:1411.3673; 1508.00552;
® R,p (0-10%) < Rpa (30-50%) 1804.01915; 1808.05461

® Theoretical models that include collisional and radiative energy loss describe the data within uncertainties
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