Attivita, anagrafica
e richieste servizi LHCb
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LHCb detector undergoing major upgrade for Run 3

Notable progress in all projects:
e Infrastructure work completed

e VELO, UT, RICH1, SciFi
installation in progress

e RICH2, ECAL, MUON, Event Builder
now in commissioning phase

Status of LHCb: upgrade phase |

Tracking System:

NEW DETECTORS!

Scintillating fibres
read out with SiPMs

l Pixels H Si Strips I %

................

Magnet SciFi RICH2
Tracker

Calorimetry Muon system " d
A\

Ecar, HCAL M4 M5 -_,_5&_1.
M3

Muon system: I
M1 removed. |
NEW READ-OUT!

15 mrad

..............

Calorimeters:

e Ring Imaging Cherenkov detectors:

Optical system will be modified in RICH1.
NEW PHOTON DETECTORS AND READ-OUT!

SPD/PS removed — no LO trigger.
Operate PMTs at lower gain.
NEW READ-QUT!
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Test of Lepton flav% universality

Status of LHCb: some physics highlights
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LHCb upgrade phase |l

e Expression of Interest (2017)

¢ Physics case (2018)

¢ Strong support in European Strategy (2020)

* Framework TDR in progress
Detector options to achieve physics program, initial cost estimates
Finalization of the document in progress
(to be completed by beginning of September)

Physics Case
for an
LHCDb Upgrade 1l
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% LHCb upgrade phase |l

Muon detector baseline option (stations M2-M5):

e Inner regions (R1-R2): uRWell, 23 m?, max rate: ~ 1 MHz/cm?

e Outer regions (R3-R4): MWPCs (present + new higher granularity), 364m?,
max rate: ~ 10kHz/cm?

side C y* side A
e New FE Electronics
Other options for outer regions:
| :
e RPCs and/or Scintillating Tiles <
:
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% LHCb upgrade phase || @Bari

e Simulation of the Muon detector
e Development of new FE electronics

e R&D on new-generation RPCs
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LHCb upgrade phase |l @Bari

e Simulation of the Muon detector:

optimization of the readout scheme and pad geometry (FTDR);
requirements on improved time resolution
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LHCb upgrade phase || @Bari

G. Derobertis, F. Licciulli, F. Loddo

e Development of new FE electronics

Requirements:

the new FEE should cope with a wide range of rates, pad density and
capacitance (about a factor 100 between inner and outer regions), as well as
be back-compatible (MWPCs in the outer regions)

Upgraded version of FATIC2 ASIC (developed in Bari) as a possible option

Riunione gruppo 1 - 30 giugno 2021 9



LHCb upgrade phase |l @Bari

G. Derobertis, F. Licciulli, F. Loddo

e Development of new FE electronics

TEST PROTOTIPO pRWELL M2R1 + FATIC

TOP Realistic View BOTTOM

Layout prototipo M2R1:

* Dimensioni: 25x30 cm?

* Numero di pads: 1920

* Numero di canali: 960
(lettura coppie di pads)

LETTURA BiGap o QuadriGap

* Test catena DAQ
*  Misure funzionali su banco (stabilita, S/N, soglie di lavoro)

°
*  Presa dati con setup cosmici ..
*  Presadaticon setup RX 8
*  Test Beam (H8C beam area at CERN, Ott-Nov 22) 7 |
MZRI - 2 LAYERS - PROTOTYPE MZRI - 4 LAYERS - PROTOTYPE

- 1920 chs ) 3840 chs I

Riunione gruppo 1 - 30 giugno 2021 10



LHCb upgrade phase |l @Bari

e R&ND on new-generation RPCs:

design of an RPC triplet prototype with thin gap / electrodes operated with
eco-friendly gas mixtures (studies ongoing)
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AMPLITUDE ANALYSIS OF B* 2> (K Kn)K*

Plan of the work

Precise measurements of the charmonium resonances parameters
Measurement of the partial BY — (¢¢) K branching fractions.

Dalitz plot analysis of the n. — KK decay.

.

Candidates / (12 MeV)

Amplitide analysis of the K2 K# system in the threshold region.

LHCb
Unofficial

S. Mitchell, M. Papp:z

FIRST EXCLUSIVE OBSERVATION OF £.**0 IN
Q, —E K 11" DECAYS

[LHCb-PAPER-2021-012, in preparation]

agallo, M. Mikhasenko

@ Strict exclusivity cut = No feed down!
© Same four peaks (no clear fifth)
o -+ the threshold structure

raCh

r

/ The production of D,** in B,* decays can help understanding \
the nature of these states
» Dalitz analyses involving DK final states have been also
performed in B,° decays:

Excited charm.strange states above the D*.5(2573) seen in D{*)K
spectra in collisions BaBar e*e” and LHCh

=
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BaBar

Comment

Mass [GeV|

Seen in DK and D" K
Seen fn DK and DK
Seen in D'K only

15873121
60432466

Soon in DK and D°K

rHCD

R(D,): LEPTON FLAVOUR UNIVERSALITY

r

astore, M. Papp

SEARCH FOR Dg; 2 Dg pp DECAYS

rach

[ Search for Dalitz decays of D,,(2460) by using the CF decay mode:

D > K+K-Tr+ (5.45 =+ 0.17)%
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Test of lepton flavour universality using
the transitions b — c7v transitions
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gallo, F. Muheim

R. O'Neil, M. Pa
ZF S A K

F. Oliva, M. Pappagallo, M. Williams

lo, M. Williams

[PRL 124 (2020) 222001]

M. Pappagallo, F. Muheim

See M. Pappagallo’s talk @ Congresso Sezione INFN Bari 21-22/6/2021
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Anagrafica LHCb-Bari 2021

M. De Serio (resp. loc.) 80%
R.A. Fini 80%
G. Galati (RTDa) 70%
A. Palano 0%
M. Pappagallo 90%
A. Pastore 70%
S. Simone 80%
L. Congedo (PhD) 100%
F. Debernardis (PhD) 100%
G. De Robertis 10%
F. Licciulli 10%
F. Loddo 10%
TOT FTE 49 —>7.0
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Richiesta servizi

Servizio elettronico:

Disegno schede con ASIC FATIC per lettura uRWELL
Disegno schede di interfaccia con RO

Servizio meccanico:

Disegno e realizzazione struttura meccanica per tripletto RPC
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Assegni di ricerca

1 assegno di durata biennale su fondi INFN da 1/11/2022:

Sviluppo di rivelatori a gas per 'upgrade del muon detector dell’esperimento LHCb
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Backup slides
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LHCb upgrade phase |l

% Particle ID | Phase-Il upgraded LHCb detector
Replace

HPDs + New ECAL, More MUON
TORCH remove HCAL

New
Vertex
Detector Il

filters + replace
MWPC

Magnet M2
| o T O Improve granularity

Better radiation hardness

Better coverage for low
momentum tracking

Use timing to distinguish
vertices (high-pileup)

' ' + keep trigger-
\ Additional Tracking stations ] less reado
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LHCb upgrade phase |

40 Tb/s

" REAL-TIME ALIGNMENT &
1-2 Tb/s CALIBRATION

FULL (HLT2) RECONSTRUCTION

F— i Of?l'lic'.‘aiﬁg‘,,‘fiiﬁi'.‘n;”d """""""
80 Gb/s
68% TURBO & o : e
‘ » real-time analysis Uteranalysis

Dffline reconstruction and

™\
J

g 6% CALIB associated processing G g U"Cb Trigger
£%° ::Y" Muon tag
Remove the hardware trigger, detector readout at 30 MHz - A T ‘-
2 | obk
Perform partial reconstruction and selection to reduce data flow 315
from 40 Th/s to 1-2 Th/s: HLT1 §

Align and calibrate the detector in real time Hadmm? tag

Perform full reconstruction with offline quality in real time: HLT2 déhign gmi.;
slas sl F N PR ST i 3
1 15 2 25 3 3%5 4 45 El)
Luminosity ( x 10%) 2
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LHCb upgrade phase |

[ Detector front-end electronics ]—

~10000
Point-to-point
links

| punosgispun |

— FETERE

Event builder PCs

.l

| aJeyNns @ 243uad 91]0

DAQ cluster

gon |
DDD Up f A(E)\(/Srgﬁlrlerfo:(m?n d DDD
_DOD p to ual socket nodes DDD

Filter cluster

PCle40 board

Muon detector specific firmware of the new readout board (TELL40)
developed by Bari and Romaz2 groups

LHCb Upgrade Muon TELL40
Data Processing
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