)
(N/NHEAVY IoN AND FixED TARGET RESULTS AT LHCb  =TC

Giulia Manca,
Universita degli studi di Cagliari (IT) & I.N.F.N.
on behalf of the LHCb collaboration

LIV LLIN
,3731 LLN

TIII

AR B R

A LA LA LA

i3] £11 E0) 6B
ih EEl ER] ER
11 BB ER EE
'Ll BBl BRI ER

/ '
= 88888888888888888888888888888888888 23383238
TR - s e =

"y ,,
; T =
: L IS )F- K| & T g o g 7

v, v o))

'V I
(' ’

"ll.. -
Outline
g T - e 1+ The LHCb detector at the LHC
p N — |+ Selected results in heavy-ions collisions
| = - Conclusions and outlook

Initial Stages Conference, Copenhagen (DK), 19-23.06.2023



LHCb DETECTOR AT THE LHC

- Single arm spectrometer fully instrumented in forward direction 2<n<5

= Designed for b-physics, becoming a General Purpose Detector | "
= Forward and backward coverage for asymmetric beams =€ \;f} >/'
= Precision in the forward region not achievable by others yet = P ] ~S/
Station 81 " g ) i
[JINST 3 (2008) S08005 ] RICH detectors Muon system HERSCHEL @+ 114 ml 1P
[ JIMPA 30 (2015) 1530022 ] K/n/p separation W identification g(u>p) ~ 97 %,
e(K—K) ~ 95 %, liS—|D g(m>u) ~1-3%

mis-ID g(T—K) ~ 5 %

Vertex Detector(VELO)
reconstruct vertices
decay time resolution: 45 fs
IP resolution: 20 um

10-300mrad

~12 m

Tracking system Calorimeters
DipOIe Magnet momentum resolution €nergy measurement

bending power: 4 Tm Ap/p = 0.4%—0.8% e/y identification

Track reconstruction down to pr = 0 (5 GeV/c— 100 GeV/c) AE/E=1% 10 %/VE (GeV)
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FIXED TARGET PHYSICS WITH LHCb

SMOG : System for Measuring the Overlap with Gas Poster of Camilla De Angelis
= injection of noble gas (He, Ne, Ar) into —> Since 2022: SMOG2 !
interaction region = standalone gas storage cell at z~-500/-300 mm

= very simple robust system . . .
- used for a precise luminosity = Up to x100 higher gas density with same gas flow of

determination SMOG1

used for fixed-target physics! - Precise measurement of the gas pressure =>
luminosity

- Possibility to run in parallel with pp collisions, and
inject not only noble gases

- Projections for 1y| (Inf. Lumi. 80 pb-!
pAr @ 115 GeV :
Sys.error of J/'Y xsection ~3%
J/¥ yield 28 M
L yield 280 M
A yield 2.8 M
L yield 280 k
Y(1S5) yield 24k
Distribution of vertices overlaid on detector display. z-axis is scaled by DY /’+/’_ yield 24 k

1:100 compared to transverse dimensions to see the beam angle

p~10~7/10"%mbar

» precise vertexing to separate beam-beam and beam-gas
strong acceptance effects as a function of the z position

» energy densities between those probed at the SPS and

RHIC
Bridge between the SPS and LHC

19.06.2023 G.Manca, 152023 3



SMOG2 RESULTS IN 2022 : pAr @ 113 GeV

6000 ;_ LHCb preliminary
. . C 2022
Total time: 18 min 2000E o =113.Gev par
4000

E N 0= 4200 £ 180

Candidates/(6.8 MeV/c?)
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e .- S A
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o C C o ] L ) ) ] PR S
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% 200 ;— -¢- Data MK m*) [MeV/c?]
B nE — Fit
= 150¢ —Jly— ppt
8 1002 /I Lk - Background
50 .....
O 1 A | I PR ] 1
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LHCb EXPERIMENTAL SET-UP

=> LHCb can make a valuable contribution to the study of nucleus-nucleus collisions in the
forward region in different configurations

—> Experimental approach: Cold Nuclear Matter QGP
Sy =8.2 TeV =50 TeV
B Colliding beam mode e @ ‘_&
® — «— —
p Pb
B Fixed target mode Sw =110 GeV Mﬁg g
(SMOG) c— & — &
p Gas
(He,Ne, Ar...) Pb Gas (Ne, Ar)
= In colliding beam mode, the rapidity 3.46 =0 | I 0-Pb, forward, 1.5 < y* < 4.5

forward/backward region is covered

= For fixed target running the acceptance ™~ e**g =1 || I Pb-p, backward, -5.5 <y* <-2.5
is central to backward.

= Peripheral collisions at low pT can be precisely studied in PbPb => Partons largely unconstrained at LHC

collisions energy in the forward region
= LHCb can explore the low-Bjorken x region with high precision, especially @low Q?, down to O p;

19.06.2023 G.Manca, 152023 5



LHCD iNn sMALL SYSTEMS

> Excellent for studying pp/Pb

collisions

Constrain nPDFs at small and large

Bjorken-x

Probe gluon saturation in low-x and
low-Q? region

Test hadronisation mechanisms in the
medium

Study final state effects in medium

Search for possible QGP droplet

formation in small systems

> Unique opportunities with the fixed-

target program

\V/s=69-110 GeV between SPS and
RHIC

-3<y*<0
Access nPDF in anti-shadowing region

Probe intrinsic charm content in the

nucleon

Inputs to astrophysics

19.06.2023 G.Manca, 152023 6
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LHC AND LHCD

pp collider 2010-18@./s = 2.76, 5, 7, 8, 13
TeV, L = 9 fb-!

In 2013 & 2016 collected pPb/Pbp data @
Vsyn=5 and 8.16 TeV, L=1.6 & 34 nb-!

= 10% minimum bias collisions, =IM J/y’s

CERN

-=" ATLAS ALICE
a Point 1

< Point 2

PbPb collisions @ /s=5TeV, L = 10 ub-!
successfully collected at LHCb for the first
time in 2015; already 20x in 2018 (!)

LHCb also able to collect data in “fixed
Limited fo 60-100%

, , target” mode (SMOG)
in cenfrality due fo
defector saturation
102

=
g - {Syn = 5:02 TeV g 10 Beam Energy v
- ha
2 10 B 5. -816Tev = 10 12500 GeV
= 2 B 2000 Gev
€ = [l 5500 Gev
= 5
pe) -1 = 41
1
g 0 l -0310 I I I l
<] o
g 10° - 51 -
= pPb Pbp PbPb pPb Pbp PbPb *é' pNe pHe pAr pAr PbAr pHe pHe pNe pNe PbNe
o
2013 | 2015 | 2016 | 2018 2015 | 2016 | 2017 | 2018
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http://dx.doi.org/10.1088/1748-0221/7/01/P01010

OVERVIEW OF LHCb RESULTS

The LHCb Public results

Publications of the Ions and Fixed Target Working Group

[to restricted-access page]
ALL LHCB PUBLICATIONS
OTHER WORKING GROUPS

B DECAYS TO CHARMONIUM

B DECAYS TO OPEN CHARM
CHARMLESS b-HADRON DECAYS
b-HADRONS AND QUARKONIA
CHARM PHYSICS

FLAVOUR TAGGING

LUMINOSITY

QCD, ELECTROWEAK AND EXOTICA
RARE DECAYS

SEMILEPTONIC B DECAYS

DETECTOR PERFORMANCE

= https://Ihcbproject.web.cern.ch/Publications/LHCbProjectPublic/Summary_IFT.html
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List of papers (Total of 29 papers and 1319 citations)

Measurement of Z¢ production in pPb collisions at /5NN = 8.16 TeV at LHCb

Jhp and DY production in 4/SKN = 68.5 GeV PbNe collisions

Charmonium production in pNe collisions at 4/SNN = 68.5 GeV

Open charm production and asymmetry in pNe collisions at v“KN: 68.5 GeV
Measurement of the AY to D’ production cross-section ratio in peripheral PbPb collisions
Study of coherent charmonium production in ultra-peripheral lead-lead collisions

Measurement of the Z boson production cross-section in proton-lead collisions at 1/SNN = 8.16TeV

Measurement of antiproton production from antihyperon decays in pHe collisions at /SNN = 110
GeV
Measurement of the prompt D? nuclear modification factor in pPb collisions at /SN = 8.16 TeV

Evidence for modification of b quark hadronization in high-multiplicity pp collisions at v='§ =13 Tev
Nuclear modification factor of neutral pions in the forward and backward regions in pPb collisions
Measurement of the Nuclear Modification Factor and Prompt Charged Particle Production in p — Pb

and pp Collisions at {/SNN=5 TeV
J/p photoproduction in Pb-Pb peripheral collisions at 1/SNN= 5 TeV

Study of coherent J/{p production in lead-lead collisions at ,/SNN = 5 TeV

Measurement of prompt-production cross-section ratio o(}c2)/0()c1) in pPb collisions at ,/SNN =
8.16 TeV
Observation of multiplicity-dependent prompt %c1(3872) and 1 (2S) production in pp collisions

Observation of enhanced double parton scattering in proton-lead collisions at /SNN = 8.16 Tev
Measurement of BY, B’ and Ag production in pPb collisions at /5NN = 8.16 TeV

First Measurement of Charm Production in its Fixed-Target Configuration at the LHC

Study of Y production in pPb collisions at /5NN = 8.16 TeV

Prompt Af production in pPb collisions at /5NN = 5.02 TeV
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LHCb RESULTS AT 1S2023
PARALLEL TALKS

- Wed 21 June 2023, 15:20
- Jianqgiao Wang : Open heavy-flavour and quarkonia production at LHCb

- Wed 21 June 2023, 17:10
 Federica Fabiano: New constraints on nucleon structure from LHCb

POSTERS

= Qiuchan Lu: New results from UPC collisions at LHCb

— Camilla De Angelis : Probing nucleon structure with fixed-target collisions at
LHCb
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PRoOMPT ZfPrRoODUCTION IN pPb coLLISIONS AT 8.16 TeV
Arxiv:2305.06711, submitted to PRL

- First measurement of this aoc 0’

. . : " . . L'uch",vn- }K;:w,’ 'l"u\"_: : > : L‘H(’h.lpl’b '{Kz'ma Tev
meson in pPb/Pbp heavy ion e t® mggae™ ] o BRI iy
collisions (£ =12.5&17.4nb™ 1) £ o 4 —we 1 £ F AT —

—_ -g d Promy pl 'g 4 - C Prompt
= Decay Ef -pkn* R S et ] B et i
. Q B N =1086 £ 39 Q 3 - N =41445 £ 301
- Prompt = cross-section X:
measured vs. pr and y ozf . \:
q Ratio Eg_/ A_Cl‘_ Constant VS. pT 0' _ o L ..,~:-:‘.2....;,‘..0;-1;\-.-, - ; ok nh oiri . o S v. A
log (X (=) log (¢ (AS)
10 X]P} XIPNIP/O-IP 10Mvp
T Errr e 2 '_1(')‘|"'|"'|"'|"'|"'|" 1
% s _ E ﬁ]’ 10 [ LHCb, M: 8.16 TeV (a) -1 =
S LHCb, Y5y =8.16TeV = pPb: 15 < y* <40 18
2 f pPb: 15<y*<d0 ~ 3 Pbp: 5.0 < y* <= 2.5 1=
= Pbp:—-50<y*<-25 i R 3 - .
2 F . P =) _< . : o 6 LHCb preliminary 13
= === LHCb preliminary - [ 15
g 10°F —- = T JE = m
S = U 12
X % 2 [t | |_
© E — ]
K ook 4 5, pPb - ERRE 12
v E £ e ol +pPb | stat. unc. EPPSI690CL Rwet 41, 7
59 § B EPPS16.90CL Rwgt 05, o =
1 v E:,Pbp . K ¥ Pbp DSYSt. unc. EPPS16.90CL Rwgt z.ol:z0 ] B
[ 2, A P B B B B | P
Z 101, L I Loyl -1 2 4 6 8 10 12 145
m 2 4 6 8 10 12 p.[GeV/c] —
p, [GeVic] ! o
o
N
- Well described by models incorporating initial state effects due to gluon shadowing in §

nuclei (no clear sign of strangeness enhancement) .
. Talk of Jiangiao Wang,
- Clear indications on the absolute scale of the theory Wed 21st. 15:20

19.06.2023 G.Manca, 1S2023 11



PRoOMPT ZfPrRoODUCTION IN pPb coLLISIONS AT 8.16 TeV
Arxiv:2305.06711, submitted to PRL

= First measurement of this a0’ LHCb prelimjnary a0 LHCD prelimina

meson in pPb/Pbp heavy ion s fw st St I A 3 ok S
. - : [ —e— Data : = —u— Data
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— F - Pbp: —-50<y*<-25 g = ¥ -
Z F . : = 0012 —
Rl . LHCb preliminary -  *7. o + EI, pPb ] stat. unc. 3
Sk s TR SR Y Y = - -
S - ) = ¥ S Pbp D syst. unc. =
x F - S 0008 —
! - o ~ EPPS16.90CL Rwgt -
S 10*F & 5, pPb T X 0006 - "E Ho -
~ F — i - EPPS16.90CL Rwgt 0.54, .
=t : ; 0.004 |— =
[+,T; v Zc. Pop _1 :i - L EPPS16.90CL Rwgt 2,04, d a s -
4R (U~ EFEPEPE EPEPEPE BRI BRI EPEPEr B = - —— -
= - 2 4 6 8 10 12 TTU 0002 ~——-— — -
PT[GeV/C] 1], 01....1....1....l....1....1...>l_£|....1....1. i
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*

- Well described by models incorporating initial state effects due to gluon shadowing in

nuclei (no clear sign of strangeness enhancement)
- Clear indications on the absolute scale of the theory

00250 (8102) LZ1 ‘ne1 ‘nay "shAuyd :Aioay

Talk of Jiangiao Wang,
Wed 21st, 15:20
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ProMpPT DT, D PrODUCTION IN pPb COLLISIONS AT 5.02 TEV

. LHCb-PAPER-2023-006, in preparation
- First measurement of prompt D*, D} @forward

rapidity & Opy in heavy-ions collisions

- Forward :

> Significant suppression consistent with nPDFs

> Similar for D*, D}, D°(3HEP 10 (2017) 090)

- Backward:

> DY (and D°) consistent with nPDFs

> DY /D* consistent with LHCb pp result and ALICE
pp/pPb measurements at midrapidity-> little/no

enhancement

— T
———— LHCb prompt D*

Rpr

—=%— LHCb prompt D Vsan=3-02 TeV

[ nCTEQI5 D"
EPPS16 D}

[ nCTEQIS5 D}
CGC1 D mesons
CcGC2 Dt

—— e ——r—
—— tHcbprompt 0 LHCD preliminary o

orwars

19.06.2023

pPb
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IIIIIIIIIIIIIII"'|+Q
——— LHCb prompt D* - 8
—4—— LHCb prompt D} LHCb prellmlna_ry +Q
—=3%— LHCb prompt D° \/%=5.02 TeV R

%.,,2 - "l I = Talk of Jiangiao Wang,
i Wed 21st, 15:20 13

- Forward LHCb
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CGC1 : Phys. Rev. D91 (2015) 114005,
arXiv:1503.02789, Nucl. Part. Phys. Proc. 289-
290 (2017) 309, arXiv:1612.04585
CGC2: arXiv:1706.06728.
EPPS16: Eur. Phys. J. C 77 (2017)
CTEQ15: Phys. Rev. D 93 (2016) 085037
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ProMpPT DT, D PrODUCTION IN pPb COLLISIONS AT 5.02 TEV

. LHCb-PAPER-2023-006, in preparation
- First measurement of prompt D*, Dy @forward ~ £~1.5 nb~Luch preliminar

lf)_
rapidity & Opy in heavy-ions collisions I LHC
') 2<p._<3GeVic
. = 400'-§—Dt 3.0<§-*<3.5
-> Forward : 2 e
. . . . . < | -~ Prompt D}
> Significant suppression consistent with nPDFs  © 8 Non-prompt D}
. . + + 0 " [ZZ] Background
> Similar for D*, D}, D°(3HEP 10 (2017) 090) 200} -
LHCDb preliminary
ﬁ 3 | I L] T L] I 1 T L] I L] L] L] I L T L ]
x, I —%¥—— LHCb prompt D* LHCb —4 =D 0 ] 4
g ——— LHCb prompt D 1 CGC1 : Phys. Rev. D91 (2015) 114005, logl oxlzp
- § LHCb prompt DO S =5 .02 TeV - arXiv:1503.027839; l\il\LIJ.CL Part. Phys. Proc. 289-
L[] EPPSI6D* S . o e Tos 06T
| l:l nCTEQlS D+ pT < 10 GCV/C i EPPS16: Eur. Phys. J. C 77 (2017)
2 . EPPS]6 D;_ . 15CTEO\15: Phys. Rev. D 93 (2016) 085037
+ i B e B L B |
o : nCTEQIS DS = 7 g,, : LHCb 5.02 TeV LHCb preliminal:y
CGC1 ~ [ -+ LHCb forward 1.5<y* <4.0 i
o - LHCb backward -5.0 < y* <-2.5
CGC2 'iLHCb p; 0% y<45 g ]
1T+ ALICE pPb -0.96 < y* < 0.04 n
[+ ALICE pp [y[ < 0.5 i 1
i il
054. 1 -Ja-i"ﬁir'l:t?: i E
SRR
| backward [ ] %""5'""1'0""13""€§‘V'/']
p..[GeV/c
4 2 0 9 4 T
Pb Pb *
%-,,2 =0 | l | <§ =0 | I Y Talk of Jiangiao Wang,
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ProMPT D PRODUCTION IN PPb cOLLISIONS AT 8.16 TEV
Arxiv:2205.03936, accepted by PRL

- Flagship measurement to disentangle charmonia and open charm
effects (at LHCb performed @ several /s’s)

= Forward : = Backward :
> Suppression observed > Data lower than nPDF at
consistent with 5 TeV result high pT
> In line with nPDF and CGC > Room for additional effects
predictions at negative rapidities

> )

pp reference from interpolation between 5&13 TeV data (JHEPO6(2017)147; JHEPO5(2017)074)

~4 LHCb {50y = 8.16 TeV ) EPPS16rwHF ¥ Bcca -
L sF =8 LHCb {535 =502 TeV [T :CTEQ15rwHE } Cdcee »«é =0 || I

B FcEL
' Wl W#:l @ ML
¥ 25<y%<30 30< y¥<35 ¥ 35< yx<4do

prompt D’

- .

35< y¥< =30

—40< y*< =35 4 —45< yt< —40

10 0 5 10 O 5 10 O 5 1.0
P, [GeV/c] J2 [GeV/c] 2 [GeV/c] P [GeV/c]

nPDF calculations do not describe simultaneously n®and D° in the backward

Talk of Jiangiao Wang,
19.06.2023 G.Manca, 152023 Wed 21st, 15:20 15




ProMPT D? PrRODUCTION IN PPb cOLLISIONS AT 8.16 TEV
Arxiv:2205.03936, accepted by PRL

- Use experimental proxies for x and Q*

> Qexp 12)0+p%
- Data consistent at 5 and 8 TeV - 0
- Trend seems smooth over wide x range Xogp = 2———e "
) \/SNN
- nPDF undershoot the data at large x,,, and QZ,,
o~ 1_% 348 < Q2 <748[GeV’] 748< Q2 <1948 [GeV?] 3 | +1HCD {5 =816 Tev
10 a3 | FrHoe FS=502Tev
=13 # . % ﬁ T | 3 ALICE {5y =5.02 Tev
0.8 i _@: e " EPPS16rwHF
0.6 - SRR b i
8‘21 prompt D’ nCTEQ15rwHF
2 sttt voref oot e B R e e
< 18F 1948< Q) <3948 [GeV’] 3948 < Q7 <6748 [GeV’] 6748 < 07 <10348 [GeV]
1.6
£
O * + +
0.6 “"]H'ﬂ- .#. %
0.4
0.2 - - - - P P TP TP
10° 10* 100 107 107 1070 10 107 107 107. 107 10‘ ‘3 10" 10‘r
exp x CXp €Xp
exp

pp reference from interpolation between 5&13 TeV/ data (JHEPO6(2(01 71147 THFEPN5/2117)174)
Talk of Jianqiao Wang, — e

19.06.2023 G.Manca, 1S2023 Wed 21st, 15:20 16



BOSE-EINSTEIN CORRELATIONS IN pPb@ 5.02TEV

o BEC: enhancement of prompt same-sign charged pions with small four-momentum

dlffe;en_cr:tS_qtuatrhed il <o of the oarticle et LHCb-PAPER-2023-002,
- lnsignt Into the geometrical size o € particie emitting source in preparation

= Measurement performed in each bin of Velo track multiplicity
- First measurement quantum interference effects in forward region in pPb

616||'-—||| T3
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- Correlation radii scale with cube root of the reconstructed charged-particle multiplicity,
comparable with hydrodynamics models [Phys.Rev.C83(2011)044915, Phys.Lett.B720(2013)250]
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T~ PRODUCTION IN pr COLLISIONS AT 8.16 TEV

Arxiv:2205.10608, accepted by PRL
- First measurement in forward rapidity at LHC

Pb Pb
g 5 .
0 = yy e |||| . <5 =8 ||I|

backward forward

Rpr
&
—
)
Q
o
—
)
Q
o

= Forward :

» Measurement
more precise

= Backward:
> Enhancement

above NPDFs 09 b 7 e, 0 = 50 than nPDFs
EPPS16+LHCb D° icti |
> Lower than e predictions!
charged > Consistent
hadrons => 515 LHCb | [LHCb 1 with result in
mass ordering 4 charged
effect ? hadrons

0.57

$ 0 Jow = 8.16TeV, —4.0 < fjow < —3.0 ]

¢ 7 /snn=8.16TeV, 2.5 < e < 3.5
4 h* /snn = 5TeV, —3.5 < nom < —3.0 4 R /snn = 5TeV, 2.5 < nem < 3.0
hi, VSNN =5TeV, —4.0 < ney < —3.5 hi, VSnn =5TeV, 3.0 < nem < 3.5
2 3 4 5 6 7 8910 2 3 4 5 6 7 8910

pr [GeV] pr [GeV]

- Open the route to direct photon production measurements

O' . .
pPb pp reference from interpolation

Talk of Federica Fabiano, Wed 21st , 17:10 PP 08 XGEE between 5&13 TeV data
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CHARM PRODUCTION IN pNe coLLISIONS AT 68.5 GEV

arxiv:2211.11633,arxiv: 2211.11645 (submitted to EPJC)

doj/w [nb/nucleon]

—
LHCb
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—&— Data

(M Shao (cT14nL0 ncTEQL
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Slaaa i

y*e [-2.29,0]
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0
THEORY: 9
Eur.Phys.J.C77(2017),

Phys. Rev.C103(2021)035204

- J /3y cross section measured vs. pr
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| PR | Ll

and y; in agreement with NLO
pQCD models. Not sensitive to
intrinsic charm contributions

1 10 107

= J/y to P(28) ratio
agrees with other
measurements in
pA for small A (of
the target)

- Largest D° asymmetry of about 15% for y*~2.3,
consistent with the MS model

= MS = 1% Intrinsic charm + 10% Recombination
Phys. Lett.B835(2022)137530

y*€[—2.29,0]
T 1o

Poster of Camilla De Angelis

— 48.2 + 0.3 (stat.) = 4.5 (syst.) pb/nucleon '
- First measurement of ¥ (25) with SMOG.
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Jap anp D probucTiON IN PbNe coLLISIONS AT 68.5 GEV

arxiv: 2211.11652 (submitted to EPJC)

- First measurement in fixed-target nucleus-nucleus collisions at the LHC -
Milestone for SMOG and LHCb!!!

¢, 6000 F—————— ————T———7 & 300 I B

< [ —3 Dat ] 2 C ata

25000 |- —Siagr?al LHCb 1 = os0b i"sjigtnal LHCb E
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g0 ! 2 150 ff N(/p)~ 550 5 [ arxiv211101607  uo
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r . B pielins 510
R T T T 3000 300 w000
m(K>7*) [MeV/c?] m(u*w) [MeV/c?] g |
. 107 -
- Potential to observe Quark Gluon Plasma © Y ey [TeV]
- J /¢ further suppressed compared to D° in )
- - Q I j I j j j j T
most central collisions 8 LHCb Vo =68.5 Gev
. L v ——&— pNe
= BUT: No anomalous J/3y suppression is e ~», EI‘;‘-’T‘*NM% |

observed which could indicate QGP formation _ S
- Measurement of ratio J/y/D° vs. N, :
agrees in shape with pA results from NA50

(Phys. Lett. B 410 (1997) 337)

Poster of Camilla De Angelis 0 e
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Event 924938

Run 168926
Tue, 01 Dec 2015 19:34:07
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CHARMONIUM IN UPC PbPb coLLISIONS @STEV

arXiv:2206.08221, accepted by HEP
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Af anDp D N PERIPHERAL PbPb coLLisIONS

Arxiv:2210.06939, accepted by JHEP
- First measurement of the ratio A / D° in PbPb in the forward

= In agreement with Pythia8 with colour reconnection within 3¢ of the
data; tension with the Statistical Hadronization Model

o 12— s . 12— ———————————————— N —
5 f LHCb 5 f LHCb S fuuon
[ N | ¢ LHCb PbPb@5.02TeV . 1 o | ¢ LHCb PbPb@s.02TeV - @’ 4[ ¢ LHCbPbPb@5.02TeV ]
C 2<p <8GeVic,2< y<45 ] C 2<y<45(N,, )=1575 +10.01 1 ':'ffp ByGt eV/e, ( Ny )=15.75 = 10.01 ]
L [ Uncorr. syst. ] L [ Uncorr. syst. ] e ]
08 [ 9 - 0.8~ Corr. syst. 5.16 % — o8k syst. 5.16 % ]
L orr. syst. 5.16 % j : - [ PYTHIA 8.+ CR pp@5TeV ]
0.6 - 0.6 - 0.6F ]
04f - 04f - 0.4f -
B ] C ] N ! ]
£ R N ] - ] —H——H3 e ]
02f —E*j— - 02= [ ] RQM+Frag ] 02 | B
C — PYTHIA8 + CR pp@5TeV ] C i
0 C . ey ] 0 C 1 1 1 1 1 1 1 1 1 1 1 ] 0 N N T R S ]
0 10 20 30 40 2 4 6 8 2 2.5 3 35 4 45
(N P, [GeVic] y
[ ° ° . .
Flat dependence vs. (N;,,) Decreases at low-pt Compatible with flat

dependence vs. rapidity

- Needs more data to understand charm hadronisation mechanism
= Will profit from larger dataset in the fall!
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PHASE Il IN A NUTSHELL

CERN-LHCC-2021-012 ; LHCB-TDR-023
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THE POLARISED GAS TARGET: LHCSPIN

MAGNET INFO FOR THE CELL ACCESS

R&D has started!
= Compact dipole magnet static — transverse field.

yoke

= Superconductive coils + iron yoke configuration fits in
the space constraints.

= B =300 mT, AB/B = 10 %, with polarity inversion.
32 -2 -1
- MAGNET INTWO SEPARATED COLS Achievable Luminosity (HL-LHC): ~ 8x10 cm s

- CSHAPE YOKE OR WITH A SIDE
REMOVABLE PLATE

ABS

e Route open by the fixed target system SMOG2 already in operation.
, x10°
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* LHC beams cannot be polarised => only way to open to this frontier physics ot
* Complementary to new EIC machine in US
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2018

SUMMARY AND OUTLOOK
- LHCb successfully participated in heavy ion data-taking in 2015,2016 &

= Collected good statistics — great measurements !
= Ready for the upcoming exciting results in Run3 (PbPb around the corner)!!
- More new results soon with Run3 data
- Many results also studied in view of the new detector in Run4/5
= Upgraded II detector designed with improvements crucial for heavy ions

= All centralities could be explored!
= Yellow report on the way LHCB-TDR-12 - 17; CERN-LHCC-2018-026; LHCB-TDR-019
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CHARMONIUM IN (ULTRA) PERIPHERAL PbPb CoLLISIONS
[Arxiv:2107. 0322\'?’, 2108.02681]

- Two nuclei collide with each-other with impact parameter
larger or barely smaller than the sum of their radii ‘-—»— o
- Photon induced interactions enhanced by strong EM field of nucleus. ]w/\v/\w -
= Coherent: y interacts with nucleus as a whole -~

= Incoherent: y interacts with the nucleons in the nucleus

- Measurement of coherent o(J/y) in UPC 1 = Measurement of yield in PC
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UPC IN ALICE AND LHCb

— Comparisons
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ProMpPT DT, D PrODUCTION IN pPb COLLISIONS AT 5.02 TEV
LHCb-PAPER-2023-006, in preparation

- First measurement of prompt D*, D} mesons
Talk of Jiangiao Wang,

in forward rapidity in heavy ion collisions P

CGC1 [75,76], the cross-section of the D
mesons is obtained with the optical 5‘3 R =L L
Glauber mechanism correlates the _ i -' LHCb prompt D LHCb i
initial state of the nucleon with that of = el e Df)
th i ——=—— LHCb prompt D \/s =5.02 TeV ]
CGC2 [77], it is derived by convolving L[] nCTEQI15D* p.< 10 GeV/c i
the charm-quark fragmentation function 7k EPPS16 D} |
ina transverse momentum-dependent L [ nCTEQI5 D; |
factorization framework CGCl

0 CGC2 7]

[75] Phys. Rev. D91 (2015) 114005, arXiv:1503.02789.
[76] Nucl. Part. Phys. Proc. 289-290 (2017) 309,
arXiv:1612.04585

[77]arXiv:1706.06728.

EPPS16: Eur. Phys. J. C 77 (2017)

CTEQ15: Phys. Rev. D 93 (2016) 085037
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