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The IDEA Drift Chamber: new concepts

_ Muon System Solenoid Dual-readout Fiber HCAL Dual-readout Crystal ECAL Drift Chamber Silicon Wrapper

IDEA detector consists of: arxXiv:2502.21223v4
a silicon pixel vertex detector

a large-volume extremely-light drift chamber

surrounded by a layer of silicon micro-strip detectors

a thin low-mass superconducting solenoid coil

a preshower detector based on m-WELL technology

a dual read-out calorimeter

muon chambers inside the magnet return yoke, based on m-
WELL technology
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A New mechanical assemblyprocedure by separating the gas

containment from the wire support functions £ [ Yoke/[i chambers
A New concepts for wire tension compensation resulting in end

caps with a 5% X, (including front end electronics and cables) | /

and 1.6% X, in the radial direction i 7

: : : o | 2

A Alarger number of thinner and lighter wires resulting in less ‘Solenoid | Y&

total stress on end plates
A No use of massive feedthrough  Feed-through-less wiring -]
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A Use of cluster counting for particle identification e
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A Use of cluster timing for improving spatial resolution

N. De Filippis


https://arxiv.org/abs/2502.21223v4

30

% Xo

20

15

10

0

0 01 02 03 04 05 06 07 08 09

Design features of the IDEA Drift Chamber

For the purpose of tracking and ID at low and medium momenta mostly for heavy flavour and
Higgs decays the IDEA drift chamber is designed to cope with:

U transparency against multiple scattering, more relevant than asymptotic resolution

U a high precision momentum measurement

U an excellent particle identification and separation
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Drasal, Riegler, https://doi.org/10.1016/j.nima.
2018.08.078

For 10 GeV (50 GeV) memitted at an angle of 90° w.r.t the detector axis, the p resolution is
A about 0.05 % (0.15%) with the very light IDEA DCH
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The Drift Chamber of IDEA

.
The IDEA DCHis:

a unique-volume, high granularity, fully stereo, low-mass cylindrical
gas. He 90% - iCH;; 10%

inner radius R, = 0.35m, outer radius R,,; = 2m

length L =4m

drift length ~1 cm, drift time up to 400ns

Sy <100 NMm, s, <1 mm

12+14.5 mm wide square cells, 5 : 1 field to sense wires ratio
112 co-axial layers (grouped in 14 superlayers of 8 layers), at
alternating-sign stereo angles, in 24 azimuthal sectors sensevires. 20 nm diameter W(AU) => 56448 wires

343968 wires in total:  field wires: 40 mm diameter Al(Ag) => 229056 wires
f.and g. wires: 50 nm diameter Al(Ag) => 58464 wires
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field to sense field to sense
wires ratio3:1 wires ratio5: 1

The wire net created by the combination of + and 1 orientation generates a
more uniform equipotential surface

One sector is connected with the first sector next to the corresponding one on
the opposite endcap (hyperboloid envelope of stereo wires)
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Mechanicsfor the IDEA DCH

A Outer cylinder made of 3 panels 2 cm thick made of 3 layers
(2 monolithic CF with Al honeycomb structure in the middle)

A External and internal ring in monolithic CF

A Endplates made of 48 Spokes (24 per endcap), defining 24
azimuthal sectors.

A Each spoke (length | = 165 cm) is supported by 15 Stays.

A 10 tonnes of total load on the endcap (30 gr per wire):
cLoad on spokes: 416 kg/ spoke
c Load on stays (14 stays/spoke): ~ 200 kg/stay

A Inner cylinder thickness 200 um CF i not structural

The spoke deformation (due to wires tension) recovery system:

A loading is made with 15 stays;
A the first stay, from the bottom, is anchored directly to the inner ring;
A each stay is anchored to the spoke with a self-adjusting angle system;

A the stay tensioning system is achieved by moving a sphere glued
directly onto the CF wire;

A the sphere is moved by a screw-insert system anchored directly into
the outer ring.
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Mechanicsfor the IDEA DCH: spoke mock-up

B A. Miccoli, E Procacci

FEM anal ysi s: si ngl Bpolkesnahdcalje bshaviowr Lnadr wirespressure
A Goals: minimizing the deformation of the spokes using prestressing force in the cables.
ALimit the deformation of the spokes to 2f@ommGmorwl
on the sagitta
A Optimization of spoke cross section: investigated different shapes, finally:

Carbon foam core 6x lighter than aluminum

Skin: Layered Shell Element
N -ayeredshell Elements (FOAM ROHACELL® 35 HTC)

Core: Brick Iltem P_It_epreg CPT Layup T (mm)
Elements issue  (mm)
internal 430g/m2 05  (0)3 15
wrapping
Longitudinal —gnn im2 086 (0)4
reinforcement
A Production of a spoke prototype External

430g/m2 05  (0)3

(50 cm long): wrapping

A The core was milled with a numerically
controlled machine.

A The winding foils were manually cut into
strips of the sizes in figure

A The PEEK side inserts were glued with
acrylic adhesive

Peek side inserts :

| - . X .;‘_"‘.‘.,-

g >
Y
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IDEA full-length prototype: Goals

.

3Check the | imits of the wiresodé electrostatic s
angles

3 Test different wires uncoated Al , C monofil ament s, Mo s

o Test different wire anchoring procedures (sol det
o Test different materials and production procedures for spokes, stays, support structures and spacers

o Test compatibility of proposed materials with di
3 Validate the concept of the wire tension recovery scheme with respect to the tolerances on
the wire positions
o Optimize the |l ayout of the wiresd PCBs (sense,

procedures, with aim at minimizing the end -plate total material budget

3 Starting from the new concepts implemented in the MEG2 DCH robot, optimize the wiring
strategy , by taking into account the 4m long wires arranged in multi -wire layers

3 Define and validate the assembly scheme  (with respect to mechanical tolerances) of the multi -

wire layers on the end plates
o Define the front-end cards channel multiplicity and their location (cooling system necessary?)

3 Optimize the High Voltage and signal distribution (cables and connectors)

3 Test performance of different versions of front -end, digitization and acquisition chain
Full -length prototype necessary o Can be done in parallel onsmall prototypes



IDEA full-length prototype

B F Procacci, M. Saiel

Target : a full length DCH prototype with 3 sectors per endcap

A 8 spokes (4 per endcap)

A Internal ring

A part of the outer ring

A part of the cylindrical panel

MAX COVERAGE

40m

PCBoards wire layers:42
Sense wire boards: 8
Field wire boards: 22
Guard wire boards: 12
HV values: 14

Readout channels: 8+8 +16+16+16+16 + 16+16 = 112

TOTAL LAYERSS
Sense wires: 168
Field wires: 965

Guard wires: 264

Internal ring and a spoke
delivered recently A mechanical
test will start soon



Cleanroom proposal
.

U Arealisticoptionisto equipthe semicleanarea (5m x 8mlisedby the ALICExperimentin the pastat INFN Bar
(i Dimensionsre justmarginal(evenif not “fully comfortableQ QhosttRe wiring machine +prototype + desks)

U Statusisfine: interventionsof the clean roonunctionalityrecoveryand safety adaptations to be carried out
U Performedsimulationwith CAD of the size and tmeotion of the prototype,

Realistieestimate of the cost$o:
C restorethe functionality of the cleanroom
C ensuresafetyoperations(e.g.
C Safe access to the a®circulationsystem)
C ensuremaintenanceanddailyconsumption
Total: 2160270Keuro(A.I.R TECH. S.R.L., INNOVI AIR, FRIGO TonﬁA.%.osts not affordable
YearlyMaintenance 5KeuroA.l.R TECH

today :

A moving to a proposal
for a «controlled area»




Activities: clean room vs controlled area

Testsin acontrolled area @katemperaturehasto be
controlledwithin 1°C):

A f1h hori dadi whatisneededapartfrom the stays:
testsor the stayanchoringand agjustmentsystems A an aluminumsupportstructure

A testsof the spoke bendinpasedon the A opticalscaleq(in orderto determine thecorrect
(simulated load of thewire andtheir distribution positioning of themechanicaparts)

A measuringhe residualstress on thenternal
cylinderbasedon the §imulated load of thewires

N.B:
A the mechanicaktructure of the support for theprototype stretchesof 90nm /1°C so making

uselesghe technigueusedto compensate thenechanicatensionof the structure (to be kept
within a deformationof 200mm at most)

A the carborfiber panels for theprototype'ssideenclosurehaveavirtually zerothermal expansion
coefficientA creatingtensionbetweenthe variousparts andcomplicatingthe prototype's
mechanicatharacterizatiorevenwithout wires

A humidity control, however is lesscrucialif we don't use silvercoatedaluminumwires, whichare
extremelysensitive tohumidity above30% (MEG2eachesusthis!), but it's still a limitation, and
we don't know if other problemscouldarise(we imaginethat manyof the polymersusedfor the
stays arehygroscopi¢candthis affectstheir choice aswell ascomplicatingthe stresscompensation

measurements Qe

N. De Filippis 10




Activities: clean room vs controlled area

B
Mandatorytestsin acleanroom:

A X @ additionto previoustests
A WIRINGf the prototype
A closing andsealingof the prototype

Proposalfor a «controlled areax:

A Pipes aralreadyavailablefor air conditioning

A Replacemenbf the currentunit for air conditioning

A Infrastructurecouldbe ready irorder of monthsto start mountingthe
piecesavailablefor the «fulllenght» prototype and moveon with
mechanicatestsandmeasurementd\ strongneedfrom our
community to prove themechanicaldesign and innovativehoices

A «Green ligh$ from INFN Bari director for the area

A displacemenbf activitiesexistingthere in different areasalready

decided
N. De Filippis 11 B



Wire tests with standard protocol

Tests made in a clean room at INFN Bart:
A 20 nm diameter tungsten wire coated with gold
A 20 mm diameter molibdenum coated with gold
A 33.5 mm diameter carbon monofilament
A 40 mm aluminium field wires tested but the wire
Is slipping at the glued point A new glue
Setup:

A 3 axis picometer slides (30nm step)
A digital dynamometer (acc. 0.001N)

Protocol for measurements (ASTM D 33791 75):

i Scope:Tensile Strength anda

High-Modulus (>21 GP3g Single-Filament Materials
(gauge length > 2000*wire diameter)

g Summary :

i the filaments are center-line mounted on special
slotted tabs.

i thetabs are gripped so that the test specimen is
aligned axially in the jaws of a constant -speed
movable-crosshead test machine.

i the filaments are stressed to failure

F Procacci, M. Saiel

modul us f

This Section Burned or Cut
Away After Gripping in
Test Machine Test Specimen

f

Width

b

Cement or Wax ’ .
\ Grip Area

|

Grip
Area

v

Gage
|"_‘ Length —

Overall Length ~————————

Full report at the last DRD1 coll. meeting:
N. De Filippis https.// indico.cern.ch/event/1632132/ contributions/6923854/



Wire tests: curves

N F Procacci, M. Saiel
W (Z=74)+Au wire test

A conductive, easy to solder

Wire diameter: 20 T m, filaments (S#) 40 -60 mm long Monofilament C (Z=6) wire test

>

Stress-Strain curve - S17

2.8 A Nct conductive (requires coating)

24 A Wire diameter: 33.3 T m, filaments (S#) 40
20/ mrn long
G 16 i
a Stress-Strain curve - 521
512
@ = Stress-Strain curve

o84 /A = Offset 0.1%

Linear fit:
/ —— y=282.639+0.018
0.4 4 r R%:0.9999
@ YTS=2.37GPa

0.0 H¥—-— . : . . . : . .
0.000 0.003 0.006 0.009 0.012 0.015 0.018 0.021 0.024 0.027

Strain (mm/mm) o
o
Mo (Z= 42)+Au wire test 2 047
- . @ = Stress-Strain curve
A conductive, easy to solder A - Offset 0.1%
A Wire diameter: 20 T m, filaments (S#) 50 mm long T 0,004
R*:0.9999

Stress-Strain curve - S45

® YT5=0.53GPa
2.0 1 ® UTS=053GPa
00 - T T T T T

164 0.000 0.003 0.006 0.009 0.012 0.015
g 1'2_ Also: Strain (mm/mm)
8 A Aluminium wire: mechanical studies

o e e ongoing for the best gripping system.

041 — yoosssro0 A Steel wire: other candidate under study

S . with diameter of 30T m and 501 m

0.0 H——— : : : ; y :
0.000 0.003  0.006 0.009 0.012 0.015 0.018 0.021
Strain (mm/mm)




Wire tests: results

. F Procacci, M. Saiel
U Gold-plated Tungsten (20 T m)

A UTS 2.80 Gpa
A Youngds M288mGPas &
A Very stable elastic behavior

Ultimate Tensile Yield Tensile

Elastic limit

S Effective time Total wire
Statistics Strength - UTS S niGnr o)

(GPa) test (s) elongation (mm)

Strength - YTS Y°“"9(g‘::)"'e =E
(GPa)

Mean 2.80 63.13 1.26 2.53 0.0092 2.34 285.51

Std. Dev. 0.01 1.70 0.03 0.06 0.0002 0.02 6.04

U Goldplated Molybdenum (20 T m)
A UTS 2.41 Gpa
A Youngbs Mag2aGPas &
A Slightly lower stiffness compared to W

Elongation (%)

Ultimate Tensile

Yield Tensile

. .. Effective time Total wire . Elastic limit Young module - E
Statistics Strength - UTS test (s) elongation (mm) Elongation (%) strain (mm/mm) Strength - YTS (GPa)
(GPa) (GPa)
Mean 2.11 51.08 1.02 2.04 0.0084 1.61 219.17
Std. Dev. 0.01 1.03 0.02 0.04 0.0003 0.03 7.62

t Carbon Monofilament (33.5T m)
A UTS 0.69 Gpa
A Youngbs MaedGPaus &
A Brittle behavior (no plastic region)
A Requires coating and further optimization

Plan: long-term load-bearing
test for 4m wire (+ aging)

Ultimate Yield

Tensile Strain at Young module Tensile Elastic Effective Total wire

limit strain time test elongation Elongation

Statistics (%)

Strength - UTS (mm/mm) - E (GPa) Strength -
UTS (GPa) YTS (GPa) {mm/mm) (s) (mm)

Mean
Std. Dev. 0.12 0.0028 0.53 0.12 0.0028 5.67 0.11 0.29




Testbeam activities
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Testbeam campaigns

. F Procacci, N. De Filippis,W. EImetenaweg M. Louka

Beam tests to experimentally asses and optimize the performance of the cluster
counting/ timing technigques:

A two muon beam test s performed at CERN-H8 (a4 A> 400) in Nov. 2021
and July 2022 (pr = 165/180 GeV) A publication in next slide

A a (from 4 to 12 GeV momentum) in 2023 and 2024
performed at I analysis under finalization
A test at made on May 27-June 10, 2026 with , K and mat low

momenta (2-16 GeV)to exploit the relative rise and the particle separation
with the cluster counting (for the first time)

>at P9 N Y . 0
150-450 MeVic e R = N He.lsg(;alzgouo, 90%He-1 0%|C4H10
1em | ® 10 um (Mo+Au) R o
— — wan  denliole]o[o[o]s] 2 RimBoMI - nominal HV+20, 457,
o I :/50(_)“ 3em|| o . ‘ igzr:l((v‘x:ﬁ:)) Gas gain ~ 2 -10°5,
spill 1 "
@ Nov2021 § Plateau 2cm | o | o | © 40um(AtAu) 165 GeV/c
5 ~
® Lg202 § Kat FNAL el R — A
O 1997 ; N5-70 Gevic e ===
5
]
an

= It ] j ] ] He:lsoB
1 80/20
Minimum jtbeam ’
(40,80, 180 GeV) Trigger LSem | o | o | o | o 851lym OOAQD
PR 20 i (W+Au)
< w o 25um (W)

- : - Nnonon

Br
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2021/2022 beam test results: performance plots

B
W. Elmetenawee et a/ 2025 J/INST720 P11019

013 DOI 10.1088/1748-0221/20/11/P11019

dE/dx Resolution
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F.M. Procacci,*< A. Taliercio,’ G.F. Tassielli,"* A. Ventura,* L. Wu¢ and G. Zhao®
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AssTrAcT: Particle identification in gaseous detectors traditionally relies on energy loss measurements
(dE | dx); however, uncertainties in total energy deposition limit its resolution, The cluster counting
technique (dN /dx) offers an alternative approach by exploiting the Poisson-distributed nature of
primary ionization, providing a statistically robust method for mass determination. Simulation
studies with Garfield++ and Geant4 indicate that dN /dx can achieve twice the resolution of dE /dx in
helium-based drift chamb However, experi | implementation is challenging due to signal

overlap in the time domain, complicating the identification of electron peaks and ionization clusters.

This paper presents novel algorithms and modern computational techniques to address these challenges,

~ 2 times improvement in the resolution using dN/dx method
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Beam test preparation at CERN T9 In 2026

-

Both the IDEA and IHEP CEPC teamoined the test and work together

i
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Box with 20 drift tubes: Drift chamber prototype:
U 1(effective 08) and 1_5(effective ]_]_) cm cell size > 10 layers, 6 cells/layer, 60 cells > Sense wire: 20 um Au-plated tungsten
i 20mMmn Au—plated tungsten > Cell size: 12 mm x 12 mm > Field wire: 70 pm Aluminum

> Length of protopype: 530 mm » Length of wire: 250 mm

Shared gas mixture and distribution system, shared trigger signal, different readout electronics

Collected data for muon in the momentum range 2-12 GeV, negative pions (95% pure) and kaons
in the momentum range 6-15 GeV



Software development
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IDEA: Garfield fast/full simulation chain

N . . - . . . . R . R
IHEP + M. Anwar/N. De Filippis (Bari Politecnico) ! Srenmenial rearaen ]
! 1
i -
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—————————————————————————————————————————————————— 4
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Y | '\ﬁ ‘ /f,\'/.\
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- ~ ] - - - — A gyt tatigettng e

"Peak finding algorithm for cluster counting with domain adaptation”
Comp. Phys. Comm., 300, 2024, 109208, https.//doi.org/10.1016/j.cpc.2024.109208
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IDEA: Reconstruction with Deep Learning

B
i Two DL models have been developed: LSTM Peak-Finding Model
A Simulated samples (Nucl. Sci. Tech. 36, 113)
A Supervised model: LSTM peak-finding + DGCNN clusterization () " s
A Test beam samples (Comp. Phys. Comm. 300, 109208) [T o [T LsTH Lo

Lo

A Simi-supervised domain adaptation: DNN + Optimal Transport

Output of LSTM

i Collaboration between IHEP and INFN group on S
2021/2022 test beam analysis -.9,:.- L Lo

< . . S—— (Fully Connected Layers)
A MC fine tuning to match real data

A Trained LSTM + CNN with MC, and apply on test beam 2022
data

Qutputs

Tuned MC Waveform Read Data Waveform # of Clusters

T T T T T T T T T T T T

®  Detected Electrons
Primary Electrons (MC Truth) i 4
— Secondory Electrons (MC Truth) 1 00

%ig

sssss

80|

60 [

40|

20|
L ] 1 [

0 100 200 300 400 500 9 200; 400 0 5 1 0 15 25 30 35
Tme nimelnel Number of Primary Clusters (CNN_Data)

Voltage [V]



https://link.springer.com/article/10.1007/s41365-025-01670-y
https://link.springer.com/article/10.1007/s41365-025-01670-y
https://doi.org/10.1016/j.cpc.2024.109208

IDEA: PID with Deep Learning

. IHEP + M. Anwar/A. Ali /N. De Filippis (Bari Poliba)
Momontum  Monte Carlo Pesk Finding  “pelcoon”  Classfication
Mean / Std Mean / Std
10 GeV 17.74/4.22 16.48/3.92 16.43/3.32 16.54/3.82
8 GeV 17.33/4.19 16.10/3.89 16.15/3.32 16.27/3.79
Muons 6 GeV 16.95/4.05 15.93/3.83 16.04/3.33 16.20/3.82
4 GeV 16.33/4.01 15.37/3.81 15.61/3.35 15.81/3.80
2 GeV 15.18/3.93 14.34/3.72 14.68/3.38 15.10/3.83

Clusterization Clusterization

Monte Carlo Peak Finding

Momentum Regression Classification

Mean / Std Mean / Std Mean | Std Mean / Std
10 GeV 17.32/4.18 16.03/3.86 15.87/3.30 16.12/3.76
. R Ge i [ : 15.76/3.8: 15.64/3.32 15.95/3.7¢€
pions 8 GeV 17.02/4.12 15.76/3.82 15.64/3.3 15.95/3.79
6 GeV 16.57/4.04 15.52/3.78 15.48/3.33 15.80/3.77
4 GeV 15.85/4.01 14.86/3.79 14.98/3.37 15.32/3.82
2 GeV 14.61/3.82 13.75/3.61 13.96/3.28 14.44/3.70




IDEA: PID with Deep Learning

Monte Carlo

IHEP + M. Anwar/A. Ali /N. De Filippis (Bari Poliba)

Peak Finding

Clusterization

Clusterization

Bt i/ Bt e b | e | e

10 GeV 15.25/3.88 14.17/3.61 14.46/3.30 14.37/3.63

Ka0nNs 8 GeV 14.86/3.89 13.82/3.62 14.21/3.32 14.13/3.60
6 GeV 14.41/3.76 13.52/3.55 13.98/3.32 13.94/3.62

4 GeV 13.79/3.70 12.99/3.51 13.55¢/3.29 13.58/3.61

2 GeV 13.08/3.62 12.35/3.43 12.92/3.26 13.05/3.57

y Pion/Kaon Separation Power . Muon/Kaon Separation Power: Combined

£ £

65 HG‘S'J ‘
260 960/ 1
gss 551 % ‘
g50 Tb‘g;,,o.} ‘

s — ppg| <o /\‘ ~45]
S = 540 //\R—‘ $a0]

((7.4 i UB)/Q 835

o__|
. Q 351
§30 5301
r F)
025 251
H |
220 - MCTth : : 82'0‘1 == MC Truth [
g =8 Clusterization Regression g i ~#~ (Clusterization Regression |
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IDEA: Digitization for the drift chamber in FCCSW

Complete strategy at link:
https://indico.cern.ch/event/1439509/contributions/6289570/attachments/2997087/5280386/DeFili

ppis_Digitizer_v1.pdf

DCHdigi_v02

CERN + M. Saieland input from IHEP

- Andreas Loeschcke Centeno

* Ncluster comparison between 1k Pions and Kaons @ 10GeV
* Use the TrackdNdxDelphesBased and new DCHdigi_v02 to compute Nclusters

TrackdNdxDelphesBased

DCHdigi_v02
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DCHdigi_vOX - Muhammad Saiel

Intersect the physical particle trajectory with the space volume defined by the fired cell (input
to digitization).

1. Define the ionization length L (Geant4 weighted step length) of the particle track within
the cell volume.

2. Extract a number of ionization acts n, according to a Poisson distribution with peak value
(dN,/dx) x L, and distribute them along L using exponential spacings with a mean free
path 1/(dN_/dx).
dN,/dx is a tabulated function only of the particle gy

I.  This function can be provided by the test beam Experimental result.

II. At the moment we are relying on the Bethe-Bloch parameterization.

Nel por em Inter Cluster Spacing

. R [ porsiug [ x|

O Starting from Geant4 simulated hits and producing realistic digitized waveforms
(Ly).

O lonization is modeled through cluster generation and electron multiplication,
using By-dependent dNcl/dx, experimental cluster-size distributions.

O Electron drift times are computed using tabulated X-T relations (2D LUT) with
diffusion smearing, ensuring a fast yet realistic transport to the sense wire.

O Each drifting electron is assigned an avalanche charge (gain).

O Individual electron pulses are shaped using measured rise/fall times, summed to
form the analog waveform, propagated along the wire, and processed through
electronics response and FFT-based noise injection.

O The digitization outputs a fully realistic waveform, enabling cluster counting,

peak finding. I



Full simulation of the IDEA drift chamber in DD4HEP

B CERN +W. Elmetenawee

Large-volume extremely light drift wire chamber
Evolving from the detectors built for KLOE and

MEG2 experiments: is a full-stereo unique
volume, co-axial with the 2T solenoid field, with
high granularity, low mass and short drift path.

* Cylindrical wall made of carbon fiber

* Cylindrical volume filled of gas mixture.
* 112 hyperboloidal layers filled with gas mix.

+ Cells are twisted tubes (twisted tube results from layer
segmentation in phi, keeping the twist angle), made of
gas mix. These cells are the sensitive volumes!

+ Field (x5) and sense (x1) wires inside each cell.

* The new version (v02) is in kdgeo.

N. De Filippis 25



. ) .
A. De Vita, P. Azzi (PD)
+CERN+MIT

A IDEA DCH performance was studied with a detailed
standalone Geant4 simulation;

A Physics studies are on going with DELPHES
(performance tuned on Geant4 simulation);

A IDEA DCH DD4HEP description in the FCC
framework is done (optimizations are ongoing):

¢ Geometry description; > 1. 0F s R R e

O 5 ] = ]

¢ Digitization; 5:: 0.9 3¢ "L =

Q - 1

¢ Track reconstruction: & 0.8 z

. 20.7F =

¢ Anew ML based Pattern Recognition was developed 5 5 65— 3

(Geometric Graph Track Finding); § 0'55 §

= V-OF o= =

¢ Kalman filter (GENFIT2) implemented; 0.4f hyof ]

2617 mz =91 GeV |

¢ ML Particle Flow. 0.3F 15°<6<165° =

02k Nhits = Ngj + Ncpe > 10_;

Plan: physics analysis studies for benchmark B and Higgs “t gensialne ela M

. . : . : 0.1 « GGTF IDEA A

channels starting with full simulation and reconstruction s+
1071 109 10!

pr [GeV]

Urgent: realistic studies about the background and occupancy of
the drift chamber



ZH, ZA (gg/nn) HA ZZ*A 4] studies

A. Ali, N. De Filippis (Y. Mahmoud previously )

Simulated samples: WHIZARD+PYTHIA+ Delphes (IDEA
datacard), Winter 2023 campaign at 8s=240 GeV and L=10.7

FCCAnalyses: FCC-ee Simulation (Delphes)

> LI L e
fb-1 g = V5 =240.0 GeV E%‘:)H(M
. = =11ab’ 0 Z(up ) H(j
Final: state: ZH, ZA (qg/nn) HA ZZ*A 4 § 1oL e o2 X é”‘{fv",éfl
No Selection i@

Background: ZZ/WW/Zqq/HWW/Hjj/Hza

Lepton Selection criteria:

A First leptons pair fitting the on-shell Z

A Second leptons pair for the off-shell Z
A largest scalar momentum oppositely charged pair M, (GeV]

between the remaining pairs FCC publ i c=280Ge\e): Hiti@#&doi.org/10.17181/ey2ff-hqv83
Few kinematical cuts: on visible energy, missing, m,

2 Z(pp) Z(pp)  Z(0)
Selection HWW H(rr) H(Zy) H(4p)
No cuts 37559 9585 1605 1206 391 114 4 47 50464 0.20912
Pmin > 5 GeV 31710 2516 1010 442 278 95 3 43 36054 0.22632
Pmiss < 20 GeV 25983 344 532 7 5 0 3 39 26874 0.23772
E\‘,’i‘sher > 95 GeV 1584 299 436 7/ 2 0 0 36 2328 0.74042
10 < Mz+ < 65 GeV 784 214 177 2 1 0 0 36 1178 1.03322
~ 124 < My, < 125.5 2 0 1 0 0 0 0 25 3 4.72455
The study was recently made for as=365 GeV and Gev
L=3 fbl and the two results combined.
z CFoms —im —jide 2 8 +0.104
S g e s e = :CMS r= 1'000’8:9?3
o ;‘:::on:::::::h;:.::t(mmf w_dmu —w_de 2 7; Internal r= 1 OOO + 0-106
.. . . F v 2enmy o ve omze | ILEMUIT= 1001 03 N Yo
A The best precision is obtained at 240 GeV due 6 el op r=1.000 "%

to the larger Higgs-strahlung signal statistics. s A m st —\
A The hadronic channel is more sensitive ¢ e 4

because of its higher selected signal yield and
better signal-to-background separation.
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Computing for Tier2 Bari

. A. ltaliano, N. De Filippis

A Tier 2 Bari: the only one in Italy configured for FCC and tested (in add. to CNAF T1)
A Hosting the MC campaing (delphes) used for the Feasibility Study (about 8 TB)

Slides presented by G. Guerrieri at the FCC week in June «Towards an FCC Computing Model»

N. De Filippis



