NPl JOINT WORKSHOP "GDR-QCD/QCD@short distances and
LAY

STRONG2020/PARTONS/FTECLHC/NLOACCESS!

Ir‘ene]oliot-(l.frie ;é
May 31 to June 4 @ ntique STRQNG FTE
2021 chromuliunammue i

Visioconference

quantigue

Heavy-flavour projections for pA and
flow decorrelation predictions for PbA
with ALICE-FT setup

Barbara Trzeciak

Faculty of Nuclear Sciences and Physical Engineering
Czech Technical University in Prague

Joint workshop “GDR-QCD@short distances and (\
STRONG2020/PARTONS/FTE@LHC/NLOAccess” /)7 ot CTU
&& a'q f/&‘
May 31 _june 4 2021 IEI E H CZECH TECHNICAL
b \J UNIVERSITY
IN PRAGUE



mailto:GDR-QCD@short

\/”E'Eﬁ
> Energy range °
7 TeV proton beam on a fixed target . 115_0@3 S
c.m.s. energy: +s=.2m E, ~115GeV | Rapidity shift:
Boost: y =+ls /(2m,) ~ 60 Vems. =0 Vi, =4.8 a
2.76 TeV Pb beam on a fixed target ®
c.m.S. energy: /sy =+2m,Ey, ~72GeV | Rapidity shift: ﬁ 72 GeV
Boost: ¥ =40 o = U, s
e Vs in-between SPS and top RHIC ﬂ
« Entire forward hemisphere, y___ > 0,

> Effect of boost

center of mass system (CM)

target rest frame (Lab.)

X1 = X5

yam = 0 (yam > 0) O

Yam <O
Xy € X3

within 1 degree

'« Easy access to (very) large backward
rapidity range,y__<0

cms

'« And large parton momentum fraction
x, =1 (x.—--1)

(el = 2k = 1]

Zmax

B.Trzeciak, FTE@LHC, 3.6.2021
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ALICE-FT setug -

> Beam splitting with bent crystal + internal target
» Crystal installed prior of the IP2, deviates the beam halo onto a target
* Target position: ~4.8 m from the IP on A-side
» Various target type: from Be to W

S
* Target length from ~100um to 1 cm &
Zz
» Feasibility studies ongoing “
See talks on Tuesday morning AL T TR
and Wednesday afternoon
A-side
-

ALICE Readout for Run3: 50 kHz in Pb-Pb
and 200kHz-1 MHz in p-p/p-A

e
—

Targetz=20

— — — Targetz=-2.75m

......... Targetz=-4.7m
LHCb, targetz=0

B.Trzeciak, FTE@LHC, 3.6.2021 K]
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Acceptance vs target position g
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Open heavy-flavour
projections



ALICE-FT Simulation setug AN,

[
2> Pythia 8 simulations, Monash 2013 tune, HardQCD, pp at 115 GeV \/
> Total ccbar cross-section: 2.29 x 10~ mb (HELAConia)

> Target at z = -4.7 m from the nominal interaction point
> 1 cm long solid targets, C, Ti, W, with a vertex detector close to the target
> Rapidity coverage for D mesons in the ALICE central barrel: -3.5<vy_ . <-2.3

> D% -t K, BR =3.89%
> Efficiency x acceptance: 2%
> Event plane ¥, resolution for v, studies Res(¥,) = 0.2

> Expected yearly integrated luminosities:

p-C:JL . = 1.12 pb*
p-Ti: [L ; = 0.56 pb*
p-W:JL ,, = 0.64 pb™

2> Potential of measuring HF g with ALICE muon arms closer to mid-rapidity

B.Trzeciak, FTE@LHC, 3.6.2021 6
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D® meson yields in pA AHN

[
> Gluon PDFs and nuclear PDFs now well know at large x > 0.1 \/

e Expected yearly yields for D° -» t* K in pA collisions at 115 GeV
e Precise measurements from p, = 0 up to ~5 GeV/c

e X, coverage: 0.15 - 0.55

Q_._ 1 07 T T T T I T T T T I T T T T I T T T T I T T T T T T T T T XN 1 08 = T I T T T T I T T T T I T T T T I T T T T =
!‘Q AFTER sim D’ > K o E AFTER sim D’ > K 3
g Monash2013 hardacD ~ 13<V, <25 g - 13< <25 -
2 5 Lab,0 3 Monash2013 hardQCD Yoo ]
5, 10°g Vs =115 GeV = & T teel VS = 115 GeV

° S e pC = T 10 o pC =

100 —o— e Pl —-= - e ¢ pTi =
= — ° —* ® W 3 - -
SHP —— P - . [ — L PW

10° ;— AR S —;u E e Y 5
E —— 3 E ——o— —— E
- o —— = C ]

10° B i 5 e
E e = 10° = ——— o —— =
. M S . n e e =

102_?J’Lp-C =1.12 pbl —— = = ——— =
(L= 0.56 pb? — s e e =
F LT . . = . 3
“ETL . = 0.64 pb?! DEE B ]
p-W —— 108 — —

10 S !| 11 2' L1l 3| 11 i L1 11 é_loT Ll 6' L1 ((IE IV)7 051 11 1 IOI2I 11 IOISI 11 IOI4I 11 IO|5I 11 IO|6I 11 IOI7I 11 IOE8
. . . . p. (=e . . . ) o ‘ ‘ ‘ '
Pythia8 simulations ALICE-like T Pythia8 simulations ALICE-like %2

B.Trzeciak, FTE@LHC, 3.6.2021 7
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D° meson R,, In pA s

AA V‘E)-E
2> pA collisions: Cold Nuclear Matter effects, possible collectivity in small systems
> Simultaneous measurements of D R, and v, in different systems
: 0- 10% centrallty e D% - mt* K and c.c. in p-A collisions at 115 GeV
< MR LU AR UL LR UL L LI IR Y )
T sm=115GeV | 3 e Nuclear modification factor, R, = N__ crel/N__ Pper
. - 1.3 < yLab,D“ <25 ] . .
% b 3 e Peripheral bin: 60-100%
1‘4;_ _; D,cent __ cent cent
R 12F- = Nfraw =< T > Nevt
Cplf— [T VRN VU Y VU TP ++4 *+* “ u-} on —E
UASf— _f
0.6:— —: .
- . E% 3 Per 10%-wide centrality bin: For 0-10% centrality
0.4f— u — _~ -
- . pW . 25%10° events JLyc = 92 nb
OAZE_ Monash2013 hardQCD _E 30x10° events ILp-Ti = 43 nb*
00”"05””1'”'1|5””;'”'2|5””;””3!5””z|1'”'4!5 80%10° events ILp_Wz47 nb
Pythia8 simulations ALICE-like P, (GeV)

2> Similar precision expected in 10-20, 20-40% centrality intervals

B.Trzeciak, FTE@LHC, 3.6.2021 8
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D® meson v, in pA - 0-10% AN,

[
2> pA collisions: Cold Nuclear Matter effects, possible collectivity in small systems \/
> Simultaneous measurements of D R , and v, in different systems

Azimuthal momentum space anisotropy of particle emission

0-10% centrality : ; 3
BN 1 d@N (1+ Y 2v,c08(n(p — Upp)))

= U~06:""|""|""|""|""|""|""|""|"" . By 2 prdprdy
r °D° > x = 115 GeV . n=1
0.05— 1.3?43 u<'§.5 V?O 10 % © — b . ,U;bs
E e ’ E ’Uﬁ T = (COS [n (QD - ‘Ijn)D n = Res(W,,)
0041 . pC - « Elliptic flow v, measurement using Event Plane
C . oTi ’
v, BT w E method
- . » Event plane resolution Res(¥,) = 0.2 - enters to
UAUZ:— (1 ema ¢ +*A ++4 +++ |+ «ll IIIA—: the uncertainties
0.01— N = (;—N = A(1 + 2v2 cos(2A9¢)) A
E Morlwsh201 3 I]ardQCD | | | | | | |: (,'b
T esT T is 225 3 s ‘; (Ge‘{f) Per 10%-wide centrality bin:
Pythia8 simulations ALICE-like ! 25%10° events

30%x10° events
80%10° events

B.Trzeciak, FTE@LHC, 3.6.2021 9
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in pA - 20-40% A

2> pA collisions: Cold Nuclear Matter effects, possible collectivity in small systems

> Simultaneous measurements of D R , and v, in different systems

« 0.06
>

0.04

0.02

0.01

=]

Pythia8 simulations ALICE-like

20-40% centrality

DO,BG - K
1.3<y <25
Lab,D

e pC
= pTi
N pW

N N TAR Y H; % )

AFTER sim
Monash2013 hardQCD

VSuy = 115 GeV
20-40%

SrTTTT

0.5 1

1.5

2

2.5

3

3.5

4 4.5
p, (GeV)

Azimuthal momentum space anisotropy of particle emission
d*N 1 d*N
d*p 27 ppdprdy

o0

(1+ Z 2u,co8(n(¢p— Vrp)))
n=1
,,0bs

)
_obs n

vg t = (cos[n(p—W,)]) = Res(0,)
e Elliptic flow v, measurement using Event Plane
method
» Event plane resolution Res(¥,) = 0.2 - enters to
the uncertainties

% = A(1+ 2vpco8(24¢))

Per 10%-wide centrality bin:
25%10° events
30%10° events
80%x10° events

B.Trzeciak, FTE@LHC, 3.6.2021
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Anisotropic flow
decorrelation

Jakub Cimerman, lurii Karpenko, Boris Tomasik, BT
arXiv: 2104.08022



Physics case: QGP K

> Study of the quark-gluon plasma between SPS and top RHIC energies of
Vs, = 72 GeV over broad rapidity range

> Complete studies as a function of rapidity, centrality and system size - scan in \,
complementary to RHIC BES programme

©  : Early Universe
=]
— : LHC Experiments
Baryon chemical potential vs ¢.m.s. rapidity g- j
0.4 -
PbPb collisions at 72 GeV c.m.s. energy ﬁ Deco nﬁ ned q ua rks
Centrality class : 20-30 % and gluons
0.3

Future NICA Experiments
Future FAIR Experiments

0 Critical Point
[ vHLLE+UrQMD Hadron Gas r
_0.14| 11 \_|3| 11 Il |2| 1 1 1 |1| 1 11 0| 1 1 11 1| Superconductor

Yems. Nuclear

; Neutron Star
l.Karpenko, Acta Phys. Polon. B50 (2019), 141-148 Ma:er M
900 MeV

Baryon Chemical Potential

arXiv: 1807.00603

B.Trzeciak, FTE@LHC, 3.6.2021



mailto:FTE@LHC

- . (/\
Physics case: QGP A
> Study of the quark-gluon plasma between SPS and top RHIC energies of
Vs, = 72 GeV over broad rapidity range
> Complete studies as a function of rapidity, centrality and system size - scan in \,

complementary to RHIC BES programme

©  : Early Universe
"g 1 LHC Experiments
0.006 a8 l
W77 7 o T :
[ PbW (5 =72 GeV  centrality 20-30% ] 5 Dec:‘:‘f&“eﬁl g::"ks
0.004=10 M events (Ldt = 14 ub™h ] s
0.0021- BEERE R R
S U: :
B ] Future NICA Experiments
—0002_ L!"Cb A_LICE -] Future FAIR Experiments
< kaon akaon ALICE,z =-47m ]
—0.004_— op mp arge ] Critical Point
- *P =p LHCb ]
_0006-|1(I)i2l?l;£ll L] = Superconductor
MNuclear
arXiv: 1807.00603 LU = “"*‘;‘” el
300 MeV
> v_vsy - determination of n/s temperature dependence Baryon Chemical Potential

B.Trzeciak, FTE@LHC, 3.6.2021
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Longitudinal flow decorrelation g

> Longitudinal dynamics of heavy-ion collisions
e Modeling: full (3+1)D QGP evolution, source fluctuations
e Longitudinal fluctuations = EbE flow fluctuations in magnitude and direction

e [nformation about initial state
e Long. structure of flow — transport properties of QGP, Phys.Rev. C 98, 024913 (2018)

. B

B B in¥
o €€ 7
p n VZ

. \wF
F m‘{’n

N° ¢£'e
n

Vs

Forward & backward going participant distributions are not
symmetric

n direction \ n direction

Also., Ilngar tvylst qf the event-plane ahgle W (n) in the S.Mohapatra,
longitudinal direction was suggested in CGC model QM17

B.Trzeciak, FTE@LHC, 3.6.2021
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Factorization ratio r_ AHN,

> Factorization ratio r_ - measure of flow decorrelation

Vn(‘W)VJ (7ret)

* Vn Vg: re
T (n) _ <Qﬂ, ( _'H)Q:-'L ('Wref» : (Vi (leer) |
T - _ B
(an (M) ay, (Theer)) Tref n U Mrot
- (77) _ <UTL(_77)UH ('WI‘EY) COS[R (‘I’n(—'ﬁ) - "I’n(nref))b EPD TP=C EPD
! (vn (Mvn (Mret) cos[n (Tn(n) — W (her))])
-5.1 2.1 1 6 1 2.1 51
A large n gap is imposed to avoid short-range correlations.
M.Nie, QM19

2> Two effects:
e flow magnitude decorrelation
e flow angle decorrelation

n direction

B.Trzeciak, FTE@LHC, 3.6.2021
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Flow decorrelation factorization AN,

2> STAR: r, r, measured at 200 and 27 GeV
2> Stronger decorrelation with decreasing energy

= 1 T s 1 1 T 1
:c'il 1|:— * STAR Preliminary| 1|:— o STAR Preliminary ]
[ = 0-10% ] i E 10-40% ]
0.98F .! 1 o.98F L I
B [ | i B i
. ] i . [ i
0.96:- * [ ‘ 0.96:- a —
0.94F 1 0.94f .
0'92:' B Au+Au 200GeV y ] 0'92:_ Wao<m, <4 ]
O'QI:_ B Au+Au 27GeV * _ 0oL ®M21<h,[<51 _
Il L L l 1 L L I L L L I 1 1 Il I L L 1 L L L I 1 L L ] L L 1 I 1 L Il l L L 1
0 02 04 06 038 1’]1 0 02 04 06 0.8 TI1
- n
LHC: M.Nie, QM19
e CMS: Phys. Rev. C92 (3) (2015) 034911, ATLAS: Eur. Phys. J. C (2018) 78:142 oM18

B.Trzeciak, FTE@LHC, 3.6.2021 16
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2> STAR: r, r, measured at 200 and 27 GeV
> Scaling of r, vs n/y, . not understood

A T T T T | T T T T ‘ T T T T l T T
1 STAR Preliminary |
Ol (Y
L 10-40%
g
B . % 151 ‘ i
0.98 pooua,
i .‘I.. rrrrrr '/aj-::::'::t:::_.:;
o9 . 7
0.94- -
| [ Pb+Pb5.02TeV (4.4 < | <4.9) |
{, Pb+Pb2.76TeV (4.4 < mrefl <5.0)
092j W Au+Au200GeV (2.5<n _<4) N
B Au+Au 27GeV (2.1 < Inrefl <5.1)
0.9_ L1 [ R B [ B
0 0.1 0.2 9.3
" ybeam

> Energy and system size studies of interest

B.Trzeciak, FTE@LHC, 3.6.2021

r3(ﬂ)

'I"i .

10-40%

STAR Preliminary

. J’:[;‘ :

| SR
0.9 U m gy -
0.7F ) Po+Pb5.02TeV (4.4 <iy | < 4.9)‘“\.\_\. ]
- () Pb+Pb276TeV (44<h |<50) .
| W Au+Au200GeV (25<n_<4) g
0.6 m Au+Au27GeV (21 <M | <5.1) N
C_ 1 ! \ ! | | ! ! \ | N

0 0.1 0.2 (/).3

" ybeam

M.Nie, QM19
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Decorrelation with hydro model A

\F'Em
> Event-by-event viscous hydrodynamic model
e |nitial states: UrQMD and 3D GLISSANDO 2, #rog. part. nucl. phys. 41, 255 (1998), Comput. Phys. Commun. 185, 1759 (2014), 1310.5475
e 3D viscous code: VHLLE, phys. rev. c 91, 064901 (2015), 1502.01978
e Hadronic rescatterings: UrQMD cascade

e Model tuned on basics observable from RHIC at 27 and 62 GeV and 200 GeV, ephys. rev. c 103, 034902
(2021)
T T T 1
> r,for STAR: 1 .
0.95 .
0.98 |- :
0.9 F .
0.96 |- :
% oeal ~ ;T 0y % |
Au+Au 200GeV ] 0g [ AUFAU2TGEY e _
0.92 F10-40% s - =1 10-40% R
—+— GLISSANDO IS, n/s=0.08, Ty=0.4 \"';( 0.75 L T GLISSANDO IS, n/s=0.12, To=1.0 Saw
0.9 I ¢4 urQMD IS, /5=0.08, T9=0.4 i ' X4 UrQMD IS, n/s=0.12, To=1.0 %
[J STAR preliminary data L] STAR preliminary data
0.88 L ' ' 0.7 . . .
0 0.5 1 15 2 0 0.5 1 15 o
n N

arXiv: 2104.08022 J.Cimerman, |.Karpenko, B.Tomasik, BT
B.Trzeciak, FTE@LHC, 3.6.2021
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Predictions for AFTER &%m

2> Event-by-event viscous hydrodynamic model
2> Pb-W, Pb-Ti, Pb-C at 72 GeV

! ! ! ! ! ! ! ! 0.07 T T T | T T 1 T
300 Pb+W  GLISSANDO IS —— UrQMD IS — =~ . Pb+W GLISSANDO IS —— UrQMD IS ==
Pb+Ti  GLISSANDO IS —- -~ UrQMD IS 0.06 L Pb+Ti GLISSANDO IS —-—-~ UrQMD IS i
250 - Pb+C GLISSANDOIS - - - - UrQMD IS —— | Pb+C GLISSANDO IS - - - - UrQMD IS ——
' 0.05
200
5 o 0.04
= L
& -
z 1°0 § 003
100 0.02
50 0.01
0 0
n n

B.Trzeciak, FTE@LHC, 3.6.2021
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Decorrelation predictions FT I

[
2 Event-by-event viscous hydrodynamic model \’

> Pb-W, Pb-Ti, Pb-C at 72 GeV

1

0.9

0.8

0.7

0.6

‘/rz(nanref)rz('ns'nref)

0.5

0.4

0.3

72GeV 10-40%
Pb+W GLISSANDO IS —— UrQMD IS =" =
Pb+Ti GLISSANDO IS ----- UrQMD IS - 7]
Pb+C GLISSANDOIS ---- UrQMD IS ——
| 1 |
0 0.5 1 1.5
n

2

>r definition

e Asymmetric system
(CMS, Phys. Rev. C92 (3) (2015) 034911):

| \/ (@ (=m)5 (ret)) (g (1) (=1et)

<q;ﬂ, (7?)@‘?1 (T}'I‘ef) > <qn, ( - T?) q:;, ( _nref) > '

“Nref -N al Nref

> Strong decorrelation, increasing with decreasing system size
> Significant differences between different IS models

B.Trzeciak, FTE@LHC, 3.6.2021
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Decorrelation predictions FT (2) A

2> Event-by-event viscous hydrodynamic model
> Pb-W, Pb-Ti, Pb-C at 72 GeV, ALICE-like setup

1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2

r2FT

72GeV 10-40%
Pb+W GLISSANDO IS —— UrQMD IS ==
B Pb+Ti GLISSANDOIS === UrQMDIS
B Pb+C GLISSANDOIS ---- UQMD IS ——
| 1 | | | ]
0 0.1 0.2 0.3 0.4 0.5 0.6
n-nNc

> r_definition
e Fixed-target with two acceptance windows

(@n(—n + 2nc) gy, (Mret))
(an (M) g (Mrer))

0 ne) =

e TPC: —-29 < n < —1.6.
e Muon det: —1.0 < Mper < —0.5.

e Decorrelation around the center of the
pseudo-rapidity bin:

NN — —2.25

> Strong decorrelation, increasing with decreasing system size
> Significant differences between different IS models

B.Trzeciak, FTE@LHC, 3.6.2021
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Summar K

2> Good precision for D° meson measurements in pA systems
> Yield, nuclear modification factor, v, - down to low p.

> Statistical projections can be updated with more realistic ALICE detector
performance figures - FT simulations within ALICE framework ongoing

2> Longitudinal flow decorrelation
> Great tool to discriminate between initial state models
> Studies can be extended to pA systems (decorrelation measurements performed in p-Pb at LHC)

> Doesn’t required large statistics - feasibility studies to be performed with ALICE
simulation framework

Thank you'

A Fixed-Target Programme at the LHC: - . 4
arXiv: 1807.00603 4 G A( R
This work was supported by grant from The Czech Science Foundation, ne .~
grant number: GJ20-16256Y GRANTOVA AGENTURA CESKE REPUBLIKY

B.Trzeciak, FTE@LHC, 3.6.2021 22
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STAR r. vs models &%m

> STAR r, vs models

E B T | T T T l| .l T I_ E T T T T I T T T T I T T T L) I T r_
R STAR Pregm'”ary— = 1|_'é& STAR Preliminary |
10-40% B - 4! mm, 10-40%
i 04" 1
I : o . -
0.95- 0.95F + .
L - .¢. .

I

0.9 = Au+Au 27GeV -

0.9+
| m Au+Au 27GeV (2.1 <Inrefl <5.1) & Au+Au 200GeV

. ALH'AU ZOOGQV (25 < Tlref < 4) | : _e_ UFQMD AU+AU 200Gev
—— 3D IS + hydro Au+Au 27GeV i _ + UrQMD Au+Au 27GeV
— 3D IS + hydro Au+Au 200GeV 4 L
0.8|||||||||||||||| 0.85|||||||||||||||||
D 01 02 03 0 01 02 03
nybeam nybeam

M.Nie, QM19
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Acceptance In centre-of-mass

> With7 TeV proton beam
Ay =4.8

STAR
PHENIX
ALICE
LHCb

-4.7m

target =0

=-1.5m

target™

=-0.4m

target™
0

ALICE z
ALICE z
LHCb z
LHCb z
LHCb z

target™

target™

B.Trzeciak, FTE@LHC, 3.6.2021

Collider

Y Y
XY
]

Fixed Target

\ \ Muon Det.

E-M Det.

Center-of-mass rapidity

B Fu P Det.
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Physics motivations A
2> Advance our understanding of the high-x frontier in nucleons and nuclei
(gluon and heavy-quark content) and its connection to astroparticle physics

> Unravel the spin of the nucleon: dynamics and spin distributions of quarks and
gluons inside (un)polarised nucleons

> Studies of the quark-gluon plasma in heavy-ion collisions at a new energy
domain down to the target-rapidity region

£ Farly Universe

1.8 T = Gluon Spin Gluon angular momentum 1“"'“‘ Sl
161 nCTEQLS | = Quark Spin Quark Angular Momentum
Sl Dssz Deconfined quarks
1.4 — HKNO7 : and gluons
EPPS16
1.2+
=}
%~ 1.0--
\
% 0.8
S
0.6+
Critical Peint
0.4}

0.2 Ll Superconductor
al G’luon fOI" :2 GeV Nuclear {
0.0l ) Q, L L ) l l et/ Ma,ﬁ“mb
10‘3 10‘2 10‘1 1 _ = _AE + &G + .Eg + Lq 0 MeV 900 MeV

. 2 2 Baryon Chemical Potential
arXiv: 1807.00603 xr

B.Trzeciak, FTE@LHC, 3.6.2021
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\ D

charm PDF (IC) with D

<ol
[ ]
o
@

° EXtremer gOOd prospeCtS for Charm DO i K- jr pH collisions at Vs = 72 GeV from Pythia8, DO production, L = 45 pb™
. 1e+10 — T ) T 210" - 3 £
- Down to O p, — total charm x-section s 10 of pp collionsat (=115 GV gLl Fo £
: . § tesos I I B e o §
- Wide rapidity coverage, x. - -1 = g 1 g
) o L . S 1e+06 - — e Same yields for D 1 f]ﬁ}i e §
* High statistical precision in pp, p-A, A-A¢ — I qo i
) g L — 1 W qw
« With LHCb background well under 3 eeme— T I 1 F ElS
control % o s B
. . . 1 ; : ' 1045 3 : i 4
e |ntrinsic charm modifies 0 5o ‘(%ev) e e
. . . T,0°
significantly D meson yields at ) . i
Iarge pT or fO rwa rd rapldlty = Lig=1010""; pp;sqri(s)=115 GeV = Liy=101""; pp; sqr(s)=115 GeV = L =101 pp; sqri(s)=115 GeV
| harm PDF  $"| seanld m |2 ° seuelc m| 5 °[ sorfe C m]
¢ La rgeix'_)t arge charm % s e gncertah;tygﬁ_’hflc - % u,;gnclertaiztygﬁ_'h;lo‘ - _% Mg gnc.ert?iréty gﬁ_':rwtoelll?' -
u ncer a I n y “E‘ B rojecte uncertaimy —] ‘E‘ 6L rolecte uncertamty -—|_ "E 6l rojecled uncertainty -—|_
* Perturbative via gluon ger 29t | 39t : 49t
. . . = S 4L =1
splitting vs non-perturbative £« 12 g
from intrinsic charm 2, g2 -
* Impact on neutrino flux and | %F i PR
CosmiC-ray phySiCS ’ Py p? (GeV) pEEe PfDo(g)ev;E e Pr oo (GeV)
(a) 2< Yeab <3 (b) 3< VLab <4 (C) 4 < YLab <35

arXiv: 1807.00603
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e Constraining gluon nPDF with D, B and quarkonium measurements
e Almost unknown for x > 0.1; anti-shadowing, EMC effect ?
« Reweigting analysis with pseudo data on R

e Large reduction on the gluon nPDF uncertainty: unique constraints at
large x and low scales
e Other nuclear effects in play: nuclear absorption, ...
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e T : Impact on gluon nPDFs
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-Flavour o

S
\F'Em

* Open heavy-flavour in A-A - heavy-quark energy loss inthe . -
medium o 7L PbPbysy =72 GeV (a)i

* Precise suppression measurements of charm and beauty T ———" E
vs rapidity and p, - medium transport coefficient 08 ¢ % -

e Useful reference for charmonium studies 0-6;‘4<y a5y —0) B
. . . 04; Lab ' cms ]

e p-A: study collective-like effects in small systems e Collisional F,., ]
 Precise D meson v, measurement 02" w Radiative E, . LHCb-like
. . . 0'. Ll Ll Ll L1 I ]
° 1 2 3 4 5 6
Studies with different target type b 16eVie

>N0-05_'"‘I""I""\""\"“\""\"' T

- p+Pb |sy = 115 GeV, 0-10% (b, 1 Siaf T T s

0.04F Z= 160/pb . P C 2 <yLah<2'S (yc.m.s: 2) ]

C DO ] ]-_- ------------------------------------------------------------------------- -

0.03- - 08— 8 o $ )i -
0,02:@@3@@@@“@#%13[[1[ . 0.6p° i B

C T ] 0.4 —

001 F <Y <H3 Geys =0 ] - ® Collisional E,_, + .

E O2<y b<2'5 (yCMS~ 2.3) ] O'Z;IRad:iative loss LHCb-like E

P I VR I SRR ERRN R Y L] T Y A NS

H 1 2 3 + 5 6 7 | 2 3 4 5 6

LHCb-like p, [GeVic] y p, [GeVre]
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