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AL I CEJ%%)]“ %}l‘é& New Inner Tracking System (ITS) ALICE

. . -CMOS pixel, MAPS technology
New Fast Interaction Trigger (FIT) Detector,, -Improved resolution, less material, faster readout

e S U

-Centrality, event plane, luminosity, interagtion
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with our contribution

New TPC Readout Chambers (ROCs)

-Gas Electron Multiplier (GEM) technology
-New electronics (SAMPA), continuous readout ‘V t

Readout upgrade Integrated Online-Offline system (0?) New ML'|on Forward Tracker (MFT)
-TOF, TRD, MUON, ZDC, Calorimeters _Record MB Pb-Pb data at 50 kHz -CMOS Pixels, MAPS technology
2021/6/30 -Vertex tracker at forward rapidity
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Overall HIC Yield - WUHAN

= GOLD/SILVER

= BRONZE

» BURNT THROUGH

= NOBB

= PARTIAL

= NOBB CATB

m NOT WORKING - Physical Damage
s NOT WORKING - Permanent Short
= NOT WORKING - Undefined
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Readout StfBuilder

DS=1%
NO data
sampling QC-FHR

QC-FEE
FLP

Readout StfBuilder

NO data
sampling

QC-FEE
FLP

Readout StfBuilder

NO data
sampling
QC-FEE
FLP

itsmft-decoder its-reconstruction

ITS-Calib-device

DS=100%

QC-Threshold

EPN
ITS-Noise-device cessss
DS=100%
QC-NoisyPixel

EPN

DS=1%
QC-Track

EPN

e Data taking
 Two tasks on FLP:

 Two tasks on EPN: Cluster
and Track

e Calibration

 Threshold : FEE and
threshold

* Noise: FEE and NoisyPixel
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Status at P2

FHR/Occupancy |FEE Cluster Track Threshold  |NoisyPixel |Post-processing

Detector data replay (noise + cosmics)

MC data replay N/A

Online processing with detector (noise + cosmics)

QC merger

ECS integration

Status

* FHR and FEE not yet started
* \Verified on IB and partial OB with Fake-hit Rate data taking on going
* Bug fixed and InfoLogger verbosity redefined

e Cluster and Track

* Regenerated ODC topology on EPN

* Verified with data replay on EPNs at P2
* Tasks related to calibration and post-processing —to do
* QC plots for global commissioning - ongoing

2021/6/30
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FHR QC ALIGE

Example for FHR
Task with IB chips Chip-by-chip

FHR(hits/pixel/event):L0, 1, 2

6 QC online tasks(online monitoring on

data subsets)

* Fake-hit rate: monitoring of detector  — ==
FHR, noisy pixels, etc.

* Front-end electronics: data integrity |
check without payload decoding of all .
events

* Noisy pixels: for detector noise
calibration

* Threshold: monitoring of pixel threshold
and dead pixel

* Cluster: monitoring cluster size,
topology, etc. Pixel occupancy

* Tracks: monitoring track multiplicity, Trigger types distribution Chips with > 100
angular distribution, #clusters, etc. hits/event

PPy 3z
rrTrrrrrT
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FEE QC

« Data integrity check
without payload decoding
of all events

e Special data word
“DIAGNOSTIC DATA WORD”
will describe the status.

For the first DDW with index 0:

Field Field Value Purpose

DDWe[79:72] 1ID @xE4  Identifier of the DDW
DDWe[71:68] DDW index e

DDWB[67:65]

DDlWe[64:56] e RESERVED

DDWe[55: @] ~lane_status’

Lane

Lane Status Flag : FAULT

_ LaneStatus/laneStat
— Entries 280
25/@uality::BAD ean 255
— Mean y 10.00
I Std Dev x 5.766
— Std Devy 5.339
20 — T
C 06
15—
— 0.5
- 0.4
10—
— 0.3
s 0.2
— 0.1
0 _I 11 1 I L1 1 1 | L1 1 1 | L1 1 1 | L1 1 1 | 11 1 1 | L1 11 I L1 1 1 | 11 1 0
0 50 100 150 200 250 300 350 4%%EID

Index of Diagnostic Data Word in the Diagnostic Data Block (currer
Cumulative logic OR of corresponding bits of the TDTs

Cumulative logic OR of corresponding bits of the TDTs

RDH HEADER

PAGE = 0

TRIGGER DATA HEADER
DETECTOR DATA
DETECTOR DATA
DETECTOR DATA
TRIGGER DATA TRAILER

RDH HEADER
PAGE = 1

TRIGGER DATA HEADER
DETECTOR DATA
TRIGGER DATA TRAILER
RIGGER DATA HEADER (*)
RIGGER DATA HEADER
DETECTOR DATA
TRIGGER DATA TRAILER

RDH HEADER
PAGE = n-2

=

=]

TRIGGER DATA HEADER
DETECTOR DATA
DETECTOR DATA
DETECTOR DATA
TRIGGER DATA TRAILER

RDH HEADER

PAGE =n-1.STOP =1

2021/6/30
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Production of muons from heavy-flavour hadron decays in p-Pb collisions at sqrt(s_NN) =5.02 TeV, @&E@E
ALICE Collaboration, Phys.Lett. B770 (2017) 459-472.

Production of m0 and ) mesons up to high transverse momentum in pp collisions at 2.76 TeV,
ALICE Collaboration, Eur.Phys.J. C77 (2017) no.5, 339, Erratum: Eur.Phys.J. C77 (2017) no.9, 586.
W and Z boson production in p-Pb collisions at sqrt(s_NN) =5.02 TeV, ALICE Collaboration,
JHEP 1702 (2017) 077.

Jet-like correlations with neutral pion triggers in pp and central Pb—Pb collisions at 2.76 TeV,
ALICE Collaboration, Phys.Lett. B763 (2016) 238-250

Enhanced production of multi-strange hadrons in high-multiplicity proton-proton collisions, ALICE
Collaboration, Nature Phys. 13 (2017) 535-539

Measurement of D%, D*, D** and D,* production in Pb-Pb collisions at Vsy, = 5.02 TeV, ALICE
collaboration, JHEP 10 (2018) 174.

D-meson azimuthal anisotropy in mid-central Pb-Pb collisions at Vsy, = 5.02 TeV, ALICE
collaboration, Phys. Rev. Lett. 120 (2018) 102301.

First measurement of jet mass in Pb-Pb and p-Pb collisions at the LHC, ALICE Collaboration, Phys.
Lett. B776 (2018) 249

Neutral pion and n meson production in p-Pb collisions at VsNN = 5.02 TeV, ALICE Collaboration,
Eur. Phys. J. C78 (2018) 624.

Non-strange and strange D-meson and charm-baryon production in heavy-ion collisions measured
with ALICE at the LHC, Xinye Peng (for the ALICE collaboration), Nucl. Phys. A 982 (2019) 667-670.
Production of muons from heavy-flavour hadron decays in pp collisions at Vs = 5.02 TeV, ALICE
Collaboration, JHEP (2019) 8

Measurement of charged jet cross section in pp collisions at Vs = 5.02 TeV, ALICE Collaboration, PRD
100 (2019) 092004.

Multiplicity dependence of (multi-)strange hadron production in proton-proton collisions at Vs = 13
TeV, ALICE Collaboration, Eur.Phys.J. C80 (2020) no.2, 167.

Anisotropic flow fluctuations of charged and identified hadrons in Pb-Pb collisions with the ALICE
detector, Ya Zhu (for the ALICE Collaboration), Nucl. Phys. A 1005 (2021) 121997.
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=.)in pp at 5 TeV ALICE

. ~Xiv: 2105.06335
arXIV: 2105'05616 3 all ]|r1r1l T T T 1 I1lrl T T | BEA & ITITI
= - o
—_ 1 T 1 I T T T I T T T I T 1 T I L T T (a»] T T T I T T T I 1 T 1 I T T T I T T T [
© 10°EFALIcE = Data 3 0 [ALcE = Data ] g | °+ALCE | :
§> - =0 barvon BR unc. ] oo i _ BR unc. ] __§10 = -
o T \Ery= 5 02 Tey - PYTHIA 8 Monash2013] il 4[ PP (6 =502T6V .o PYTHIAB Monashi2013] 57 | ° PHENIX -
O 10°g PP, 05 —PYTHIA8 Mode 2 <05 VAL SV = - ¢ STAR .
Qo F | <0. ~=PYTHIA 8 Mode 0 1 S . % i i
=3 X . cune PYTHIA 8 Mode 3 3
= 10k .----- # . PYTHIAS Mode 3 B e i i / _
> EE ' ” ... --- QCM EE 0.3 [ == Catania (coal +fragm.)
S i - 277, SHM+RQM - |
S 1 [ ] 1 = .
S + i ]
= E 0.2+ - 3 7
© ] . ] i i
T 107 - . - .
0.1+ — —— FONLL T
1072 10 | s=—x== NNLO =
1 1 :I L | 1 | o I | |l| 1 1 EF LT Ill :
0 2 4 6 8 10 4x102 107'2x10™" 1 234 10
p. (GeVic) (s (TeV)

Paper submitted
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Charmed baryon to meson ratio

o T T T T | T T T T | T T T T | T T T T | T T T T
e 1 2__ ALICE Preliminary Multiplicity classes: Il < 1.0 a
+ o - pp, Vs=13TeV,lyl<05 Data:
< - dN,/dxn:[ min—- max], mean

1_ [ syst. from data —@— [ 14- 75], 39
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* Even low multiplicity bin is much higher than e*e-

e Multiplicity bins are good agreement with the Pythia 8 Mode 2 which include color-reconnection processes
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e Showed an enhancement in the whole p; range comparing the highest to the lowest multiplicity interval
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Strangeness in jets

RLICE

o m L] L] I L] T L] L] I L] L] L]
L’ o S s e e e e e e BB E e e ey N 0 1FALICE p-Pb {s, = 5.02 TeVand pp Vs = 13 TeV —
[ ALICE p-Pb s, = 5.02 TeV and pp s = 13 TeV i ~
N P-Po S PP ) | Jet anti-kg, R =04, p" > 10 GeVic, I | <0.35 -
(= 0.8[-Jet antikr, R=04,p> >10GeVic, Iy |<035 ] i T Jet Jet i
+ - e * 7 * R(particle, jet)/< 0.4, . | <0.75 e 0-100%

- [ Riparticle, jet) <0.4,n | <075 . 8183/ ] ul - particle o 0-10% -
~ 06E o 010% - ] | Particles in jets, UE subtracted m 10-40%
0.6 | Particles in jets, UE subtracted u lg'?g"oﬁf . arficies in jts, sublracte v 40-100%

: ; pp_ ’ : 005_ v pp —]
04r go e . s p i .
i h W g o ] » i
0.2 R- - i i
[ b PYTHIAS ] i PYTHIAS |
0-..| Ll 1 1 N o L A T
0 2 4 6 8 10 12 0 6 10 12
p. (GeVic) p_ (GeVic)
zw - L] L] T I L] L] L] I L] L] L] I L] T T I L] L] L] I L] L] L] -
5 | ALICE p-Pb s, = 5.02 TeV and pp Vs = 13 TeV . N
; . : - ch 6
+|C} 0.04 |-Jet: anti-kr, R = 0.4, ,oTyjet > 10 GeV/e, |njet| <0.35 — o\)(\
: i o ]
. R(particle, jet) < 0.4, [n | <0.75 . oPb ‘\Q\C
~ [ Particles in jets, UE subtracted ) '\2
| v pp ] OO
0.021- H PYTHIA 8
I f B i o ]
L '] l L L L I '] L L I '] 1 1 I L L '] I L L L
0 2 4 6 8 10 12
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VO—-hadron correlations ALICE
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o 5f Bkg(v,,) subtracted b e i ' Bkg(g) subliacio i (/;H\)_h -
o —=K%h . SE = K.-h E
2 = ——h-h = 2.5 EEE —~—h-h =
B : 2F =
15_ _____________ :g o E - L '5;_ :F _E
- . | | Bl i =
0.5F . 0.5F =E=—g o & B
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1 2 3 4 5 6 74 8 9 10 1 2 3 4 5 6 7 8 9 10
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Paper proposal soon

2021/6/30



A Large lon Collider Experiment
PID flow fluctuation ALICE
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Paper draft in preparation
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Z25ALICE3iNE: J/v ﬁ%@

J/P reconstruction to study different aspects of ALICE3 detector design:

— Dilepton acceptance

— Capability of TOF, RICH and MID

J/Y performance study also as a baseline for X(3872) — J/y mmand xc.— J/ y reconstruction

Reconstruction Efficiency

with PID / w/o PID

—h

A W M

iecti S= 7 10° € — 5
ALICES projection. pp 1s MTiV 185 £ ALICES projection, pp V5= 14 Tev E  ALICES projection, pp VS= 14 TeV = 10°E ALIGE3 projecton. pp 18- 14 ToV
- - £ F e : =
Pythia 8, mode = 2. N,,=210 10 10* £ Pythia 8, mode =2, N_=210 10" 10° & Pythia 8, mode =2, N_=210 10" @ 10%E ) : 12
1 Jhp, Iyl < 1.44, BR=5.94% £ = E ev - 10E Pythias, mode =2 N_=21010
C ’ ' 102 & Jhp, Iyl <1.44, BR=5.94% E Jhp, Iyl <1.44, BR=5.94% 2 E o
- . o LF 104 S 4f Jw.lyi<144 BR=594%
a @ 1 g 2 10k
- e > 10‘2;%:_‘ 10° g 20k
F—— W= E_IJ_‘—'—'—'—|— &) E
E :— 5 1 o 10,3?._'—_—'_'_'—l7
- -noPID(U") 210° = o 10 éJ— L o=
~MID(ut) m10° noPID(u"u) 10; noPID(u™w) g 105E -noPID(U)
-noPID(e"e) -10 £ -noPID(e"e) E -noPID(e*e) E L
oyl <3, 015 < p_< 0.6 GeV/c, with 3o i rej TOF+R|CH(€+G) 10 C E C%-’ 10 6 = -hoPID(e"e)
< <15 GaV/ » - _12 [ Inod <3,0.15< p <06 GeVie, with3oarej  ~TOF+RICH(ee]) [ Inorl <8,0.15< p_<0.6 GeV/e, with 3o x1ef  ~TOF+RICH(e"€g]) —F ) _ N
IHURIGHII 8‘0,5<‘pr 15?9V5 thl sonrel | -RlCﬂ(EJ'E’)I 10 ;Inc:;l<3‘0.5<p:< 15 GeVie, with 3o e _ L ?\nc;,DCFH\<3,O.5< pTT<15 GeVic with3oxre] - 107 ?'”“‘wksv 015<p <08 GeVic.with o xrej  ~TOF+RICH(e"e])
= — — 10 10, SRICHEE) Eooo ey, SRICHERD 10'8g—ln‘(’“‘l‘”‘l‘{‘8 ‘Osljpfllég‘exl'c‘W‘"hla‘”"elj | -RICH[E"e)
1.0 o 0.30 8
0.8= e Z 0.25 6 —— TOF+RICH(x rejection) / wio PID E 40
Z 0.20 92 30
06 — Hix rejection) E 0.15 |_I 4 E — I_ = TOF +RICH(x rejection) / wio PID
0.4 — o 0.1 0 |—|,_| —— TOF+RICH(x rejection) / wia PID E 20
0.2 s —— RICH / wio PID 2
00 . ‘ ‘ . ‘ ‘ . R T £ 10 e
° 2 4 ® & 0 D (]/zw [G;C’/c] 0.005 2 4 6 & 10 12 14 % 2 4 6 8 10 iz 14 o " . . P
T Jhyp) [GeVie Jhy) [GeVic
p,(Jly) [GeVic] P (Jp) [GeVie] p_(Jiy) [GeVic]

. J/Y reconstruction efficiency with different PID case

. Background estimation from sideband of MB production, RICH and TOF+RICH show strong bkg suppression

. Significance estimation with different PID case, significance be improved at the low pr after combine TOF + RICH PID
. S/B ratio be improved at the low prafter combine TOF + RICH PID

2021/6/30
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MICS ALICE

AMP COMP

- . . N e

{10 D000 o710 \ﬁ

510 CHs 0 CHs 0 s |0

D%D D%D D%D D%D »  Pixel pitch 25 um

S g e g ) > BENEIREOE, K, MR TR
N N N i, BB,

IR T T s pmpsesini, Mes R s PIXEL

mimln % M % . T R T
T_J% ﬁddﬁ Jper |, j?:ddf \) jﬁddf > HATIZHIE 2R 800Mbps
J L

DACs

Column-level priority encoder readout > JLABHRHA
IT Serial out port

PLL |>| Dataformatting |} Serializer &CML [ (800 Mbps)
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Federico Antinori To Whom It May Concern
A Large lon Collider Experiment CERN, EP Department

CH-1211 GENEVE 23

Switzerland

RLICE

T-+4122 7676023
E-mail : Federico Antinori@cerm.ch

Geneva, 4* July 2017

With this letter I would like to recognise the contribution of Prof. Dr. Zhong-Bao Yin to the
study of the production of strange and multi-strange particles in high-multiplicity proton-
proton collisions at the THC.

Prof. Yin has been one of the inifiators of these studies, to which he gave very important
contributions. The results, published on Nature Physics 13 (2017) 535 in the paper entitled
“Enhanced production of multistrange hadrons in high-multiplicity proton-proton
collisions”, and armounced by CERN with a press release on 24 April 2017, showed that
proton-proton collisions at high multiplicity present the same peculiar pattemn of
strangeness enhancement that had been observed since long time in collisions of heavy
muclei, and is considered one of the hallmarks of the formation of Quark Gluon Flasma
(QGP), the primordial state that was present in the very first millionths of life of the Universe
and can be recreated in high-energy nuclear collisions.

The physics insight and the dedicated work of Prof. Yin contributed to this spectacular
observation, that has opened a completely new window for the understanding of the
mechanisms of strangeness production in the QGP.

Sincerely Yours,

(Ptefl?%«tm @r@%f

Federico Antinori

Spokesperson, ALICE Experiment
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