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ALICE-HMPID description
or the LHC Run 3 period (2022-2025)
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Cherenkov Radiator
«  15mmliquid C/F,,; n=1.2989 @ 175 nm;
By, = 0.77

Photon converter:
« 300 nm thick reflective layer of Csl;
QE~25% @ 7.1 eV (175 nm)

Photoeleciron detector:

« MWPC 2,2-2.5 mm asymmetric gap
with CH, at atmospheric pressure, gas
gain~4 104;

« analogue pad read-out ( pad size =
8x8.4 mm?2),

« fotal number of channels = 160 K.
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@ PHOS / CPV | Proton spectrometer
@ TOF | Time Of Flight
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@ T0+C | Tzero + C

@ TPC | Time Projection Chamber

@ TRD | Transition Radiation Detector
@;73 VO+ ] Vzero + Detector

@ 2zDC | zero Degree Calorimeter

ALICE was built to characterize the high-density,
high-temperature phase of strongly interacting matter
known as quark-gluon-plasma state;

Excellent PID capabilities are required.



Upgrading and performance o

The Charge dose on the Csl photocathodes ;
C4F,4 radiator vessels and HV sectors af beginning of LHC Run 3;

The Landau distributions of MIP's during the LHC proton fill 7920 of July 2022;

C4F,4 fransparency.
Integration in the O2 (Online-Offline) computing system;




The new RO firmware, the
QC and DCS tools are the
key components of the
excellent performance of
the event readout rate;

These components allow
effective and rapid
detector configuration
and calibration.
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Some of QC and DCS components for the detector monitoring and calibratio
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Leaking radiator vessels HV failing sector
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Faulty sub-system segments:
Combining leaking vessels and failing HV sectors, the detector acceptanceids ~ 65%
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RICHO, HV Sector 2
RICHO, HV Sector 5
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Specific Charge dose on the
Csl photocathodes

0.44 mC/cm?

Charge dose (mC/cm?)




Delivered Lumi

2010-2013
End of Runl pp+Pb-Pb

2017 (PP)18.2 pb!
(Run2)

2018 (pp)27 pb!
(Run2)

End Run2

2015 (pp) 7 pb-!
(Run2) (Pb-Pb) 0.43 nb-!
2016 (pp)13 pb-!
(Run2) (p-Pb) 43 nb-!

(Xe-Xe) 0.16 nb-!

(Pb-Pb) 0.9 nb-!

Measured
<Specific
Charge
dose>
mC/cm?

0.002

0.01
~0.005

0.015

0.025
0.001

0.036
0.01

Measured
<Tolal
charge
doose>
mC/cm?

0.017

0.053

0.089
0.099

Expected Csl
QE loss 7%

End Run2

2022
(Run 3)

2023
(Run 3)

2024
(Run 3)

2025
(Run 3)

End Run3

Delivered Lumi

(pp) 40 pb!
(Pb-Pb) 3 nb-

(Pp)40 pb-!

(pp)40 pb-!

(Pb-Pb 2) 3nb"!

(PP)40 pb-!
(Pb-Pb) 3 nb-

Measured
<Specific
Charge
dose>
mC/cm?

0.054
0.034

0.054

0.054

0.054

Measured
<Tolal
charge
doose>
mC/cm?

0.1

0.188

ALICE

Expected
Csl QE loss
%




LHC RUN 3 FILL:
MWPC’S LANDAU DISTRIBUTIONS!

Mip Cluster Charge chamber Mip Gluster Charge chamber5

05-07-2022
LHC FILL 7092

nMipCharges nMipCharges

RU gre Entries 486057

Mean
Std Dewv
Constant

hMipGharga2

it

Charge (ADC)

*  MPV systematic higher value w.r.t. Runi-2: The selection criteria of MIP is not
yet based on TPC fracks;

+ The actual result is a successful check of the readout and data analysjs
chains.



ALICE Performance

summed on
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C.F,, TRANSPARENCY
MONITORING

1000 EREEE

Transparency
o
) -

200 210 220
Wavelenght (nm) /

We expect the C,F,, fransparency to improve with further re-circulation through the 450 4
molecular severs, around the water absorber peak of 165 nm.
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Short review on physics
fives in Run 3




LIGHT NUCLEI DETECTION

» In Run 3, ~10%0 events are expected in the HMPID acceptance,

» the 8 GeV/c momentum bin for the deuteron can be filled in.This spectrum
extension is of interest for the example in the quest of establishing the
composition of the X(3872) particle;

» InRun 1 (2010-2013), HMPID filled in the 8 GeV/c momentum bin for
deuteron in 0-10% centrality interval (figure on the right);

» The data analisys of the 2018 Pb-Pb data is not yet done. With its statistical
abundance we expect to fill in the deuteron momentum bin at 10 GeV/c (0-
10% centrality);

» In 2022, (with B=0.2 T ) we expect also the 12 GeV/c bin can be filled in.
Contribution in other centalities, possible;

> Triton and 3He spectra up to 7 GeV/c using central collisions can also be
measured. Cross-check with TPC-TOF mesurement to be done.
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Pb-Pb, |5, = 2.76 TeV/

* ALICE Performance
20/05/2014

Centrality 0-10%

p (GeVic)

ALICE Pb-Pb |s,, =2.76 TeV

« 0-10% (x4)
¢ 10-20% (x2)

+ 20-40% (x1)

deuteron, |y| < 0.5




ANTI-DEUTERONS

— — — G+ (A)) Geantd
(0 + (A)) Geantd
(ITS +TPC)
@+ () £ 10

» Interesting for cosmic anti nuclei, multi-baryon state production...;
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Absorber

e.g.. 8 cm thick aluminium
slab (0.5 ;)

NJIMPID (Ni;fesmtx 0.05 X f) X € X 10 (new acq.rate)

» expected statistical precision 2-4% in the momentum interval 0.2 .p
< 1.4 GeV/c for Pb—Pb collisions at VSNN = 5.5 TeV (Run 3)

» A systematic uncertainties of 5.5% is expected based on e e
conservative estimate (https://alice-notes.web.cern.ch/node/1015);
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ALICE

HMPID readout rate @20 KHz in pp collisions and 9 KHz
In Pb-Pb, 10 times higher the rate limited by the triggered
TPC in Run 1 and 2.

nliant with the new Online and Offline
' ironment (02).

the TPC is on continuous RO!!
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"C4F1, CIRCULATION

AND PURIFYING
SYSTEMS

C4F14: 3M PFS060DL;
Safe C,F,, circulation by gravity flow;
Separated conftrol for each radiator

vessel;




1N, &N /dp dy (GeV/c)'

II' ALICE deuteron in pp Vs=7 TeV
| | cMs x(3872) in pp ¥&=7 TeV

Coalescence with constant B;

P, exponential fit to d spectrum

P, (GeV/c)




