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« Similar behavior in beauty sector from ee to high-multiplicity pp
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 Although the integrated yield ratio is saturated,
pt dependence is modified

 |s it related to collective flow?
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« Scan collision systems for intermediate pr
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» pr redistribution already happens in pp vs multiplicity
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» From low-multi pPb to high-multi pPb, not only the integrated yield ratio,
but also the pr distributions do not change much
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* From low-multi pPb to semi-central PobPb, not only the integrated yield

ratio, but also the pr distributions only change mildly
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» The shape changes dramatically from semi-central to central PbPb

Jing Wang, Open Heavy Flavor Hadronization: Recent results and Self education, QCD Challenge (sSep 4, 2024)


https://arxiv.org/abs/2112.08156

E)) \c pt Redistribution Across Collision Systems

- ALICE, VOM CMS, Ntrk + private ext.
1.2 4<p_<6GeV 3<p, <5GeV
- O pp 13 TeV L
11— /\ pPb 5.02 TeV \/ pPb 8.16 TeV
- PbPb 5.02 TeV
0.8(— . "
a i In spite of precision...
ho 0.6 - * Is this behavior natural for
< T - each mechanism, and how?
0.4 ﬂ
i O
0.2
O B l l l L1 111 | l l l L1 111 | l l l L1 111 | l l l |
1 10 N 107 10°
ch 1q|n|<o.5

Jing Wang, Open Heavy Flavor Hadronization: Recent results and Self education, QCD Challenge (sSep 4, 2024)



N

G ¢ pt Redistribution vs A/KO

N/ S

PP pPb
o = CMS pPb 97.8 nb™' (8.16 TeV)
® pALICE N, multiplicity classes E - pPb(5.02TeV) l l _ I
o o7p V<0 ot e o b ° NIm<3s = 2<N™<3s
@ : —o—378 ° : © [ o 220<Ny™<260 e 185<Np"™ <250 -
e 0.6F E S 1= y_|<1 1.46<y <0.54 -
O 050+ = 38 A+ D) /12K - a -
< R g 325 : = osf -
CC) 0.4F -I- - 2 - -
- - C 061 —
0.3 7 = S -
© 5 : Q.0 o -
m 02k —m—_' m 04r i _
il —fH— : N ¢ -
E, ' ooy oo by oy o o b oo | E - | | | | | | 1 | | | | | | | | | | | | | -

5 10 15 20 0 2 4 6 8 10

p_ (GeV/c) p_ (GeV)

» Charm and strange are consistent in pp - Significant difference at higher multiplicity in pPb
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* Ds/ D consistent between ete- and pp — Is it contradictory to the significant larger
enhancement of = compared to Ac
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* No significant multiplicity dependence in pp
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» Multiplicity dependence in pPb
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* No significant centrality dependence in PbPb
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* | can’t see the reason of differences... wait for better measurements?
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» The dependence seems to disappear at forward rapidity, but the
normalization is different in the two directions
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» The highest multiplicities are different between forward and backward
* For the same Nk classes without normalization, the results are similar between forward and backward
- But large |y| seems to have stronger dependence than midrapidity

Jing Wang, Open Heavy Flavor Hadronization: Recent results and Self education, QCD Challenge (sSep 4, 2024)


https://arxiv.org/abs/2311.08490

&) Do/D* in pPb Notes on Multiplicity Dependence

[JHEP 12 (2019) 092]
lllI 1 1 lllllll 1 1 lllllll

+
-

D./D+ — 4 < pT <6 GeV/c ALICE
+ O

~O75 ------------------ :’; ‘-“-“-..-.' " Central D 1 i

0.5- 9 H'% %

05t Xl ' c[b op Mlmmum Bias, Vs =5.02 TeV

® p-Pb,\s  =502TeV
- Pb-Pb,|s,, =502TeV

10 102 103
(dN /dn)

Collision system size & color density

71<0.5
« ALICE sees milder multiplicity dependence in pPb
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» |s it possibly because ALICE highest multiplicity is not high enough’?
» How to match “similar color density” between ALICE and LHCDb
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* No modification from ee to pp in beauty sector as well
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» Different from charm: hint of multiplicity dependence in pp tracks’  tracks ~ NoBias

* Need better precision
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» Different from charm: hint of centrality dependence in PbPb
* Need better precision
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of R,pp, and Rpp for DT versus other D mesons. On average, the multiplicity value
at backward rapidity is 1.6 times higher than that at forward rapidity in terms of the
backward-forward production ratio of charged particles at the same center-of-mass energy
from LHCb [80]. As some contributions of D" and D° mesons come from the decay of the
excited charm resonance, the D** meson [64,81], it may be possible to further understand
this phenomenon by investigating the production of D** mesons in high multiplicity pPb
events.
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E) N\c Fragmentation Function in Jet What New?
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o Enjoy More!

¢ Heavy flavor result ¢ Heavy flavor in HI

playground publications

https://boundino.github.io/hinHFplot/ Update to 2024 August
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Thanks for your attention!
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E) Charm Baryon A\: Hadronization in pp
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cEun)) Charmonia in QGP Sequential Melting
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Significant regeneration
» Uncorrelated QQ in QGP regenerate quarkonia

* Increasing Raa at low pr towards central events
> central events have larger ocz

» More significant in LHC than RHIC
> higher collision energy has larger ocz
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- J/P have more surrounding jet activities
than (model) expected in pp
> Similar to open heavy flavors
> Parton energy loss may also play an
important role in J/y suppression in HIC
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N

CERN L] . N = =
\ Luminosity Projection Conservative
\_/
Quantity pp 0-0 Ar-Ar Ca—Ca Kr—Kr In—In Xe—Xe Pb-Pb
V/SNN (TeV) 14.00 7.00 6.30 7.00 6.46 5.97 5.86 5.52
Laa (cm™2s71) 3.0x 103  15x10° 32x10® 28x10® 85x10® 50x10® 33x10®® 1.2x10%
(Laa) (cm~2s71) 30x1032  95x10%® 20x10® 19x10¥® 50x10%8 23x10% 1.6x10% 3.3x10%
month (pp~1) 51x10°  1.6x10° 34x10® 3.1x10> 84x10' 39x100 2.6x10 5.6
Zmenth (ph=1) 505 409 550 500 510 512 434 242
Rumax (kHz) 24000 2169 821 734 344 260 187 93
u 1.2 0.21 0.08 0.07 0.03 0.03 0.02 0.01
dN.n/dn (MB) 7 70 151 152 275 400 434 682
at R=0.5cm
Rpic (MHz/cm?) 94 85 69 62 53 58 46 35
NIEL (1 MeV ngg/cm?)  1.8x 10%  1.0x 10 86x10% 79x108% 6.0x108% 33x108¥ 41x10® 1.9x10"
TID (Rad) 58x10° 32x10% 2.8x10° 25x10° 1.9%x10° 1.1x10® 13x10% 6.1x10°
at R=100cm
Rpi¢ (kHz/cm?) 2.4 2.1 1.7 1.6 1.3 1.0 1.1 0.9
NIEL (1 MeV ngq/cm?)  49x10° 25x10° 21x10°  2.0x10° 1.5x10° 83x10% 1.0x10° 4.7x108
TID (Rad) 14x10> 80x10' 69x10' 63x100 48x10' 27x10' 33x10' 1.5x10!

Table 1: Projected LHC performance: For various collision systems, we list the peak luminosity Laa, the average luminosity (Laa ), the lumi-

nosity integrated per month of operation

month

‘gAA

, also rescaled to the nucleon—nucleon luminosity Z&“ﬁ““h (multiplying by A?). Furthermore, we

list the maximum interaction rate Rm,x, the minimum bias (MB) charged particle pseudorapidity density dN /dmn, and the interaction probability
U per bunch crossing. For the radii 0.5 cm and 1 m, we also list the particle fluence, the non-ionising energy loss, and the total ionising dose per

operational month (assuming a running efficiency of 65%).
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cEn) Feed-Down, Binding Energy
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CER)) Beam Schedule Long Term

2021 2022 2023 2024 2025 2026 2027 2028 2029
J[FIMAM 1|3|AlS|ON|D|J|FIMAM| 1|3|A[S|ON|D| 3| FIM|AM| 3| 3|A[S|OIN|D{ 3| FiM|AM| 3| 3 |A[S|OINID{ 3| FiM|IAIM| 3| 3 |A[S|O|NID| 3 [FiM[AIM| 3| 3 |AlS|OIN[D| 3 {FIM[AIM[ 3| 3 |AlS|OIN[D| 3| FIM[AM| 3| 3 |AlS|OIN|D]{ 3| FIM|AIM| ]| 3 |A|S|O[N|DI
Run3 | ‘ Long Shutdown 3 (LS3)
2030 2031 2032 2033 2034 2035 2036 2037 2038
J[FIMAM 1|3|AlS|ON|D|J|FIMAM| 3|3|AlS|ON|D| 3| FIM|AM| 3{3|A[S|OIN|D{ 3| FiM|AM| 3{ 3|A[S|OINID{ 3| FIM|AIM| 3| 3 |AlS|OINID| 3 [FiM[AIM| 3| 3 |AlS|OINID| 3 {FIM[AIM| 3| 3 |AlS|OIN[D| 3| FIM|AM| 3| 3 |AlS|OIN|D] 3| FIM|AIM| 3|3 |A|S|O[N|DI
Run 4 | 1S4 Run 5 ‘
2039 2040 2041
J|FIMIAM[J|J|A|S|ON|D[ 3 [FIMAM| |3 |A[S|O|N|D{ J[FM/AM|J| ] |A|S|ON|D| Shutdown/Technical stop
J _. _\ Protons physics
| S5 Ions
- Run 6 | Commissioning with beam
| | | | Hardware commissioning
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