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The physics we have
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* The take-home message from the LHC so far: this universe is very SM-like.
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Precision SM M BSM direct
Mz, F29 Nw Rla AFB’ My, 1—‘W SearCheS

Axion-like particles, dark
photons, Heavy Neutral
Leptons, LLPs

a, (with permille accuracy)

Quark and gluon fragmentation
NP QCD

Higgs width, Higgs to

EW factory [P nvisible, couplings
(Z,WW) - ‘:' (including self-couplings)

Flavour Physics
- 10! 77: tau-based EW Top physics
observables, lepton universality

» 10'? bb/c¢ pairs: flavour Mgy Lo EW tOp

observables, flavour anomalies,
CKM, CP etc.

top?
couplings

Original idea/slide from C. Grojean

l. Vivarelli - INFN e la HEP strategy - 6-7 May 2024 3



ALMA MATER STUDIORUM

UNIVERSITA DI BOLOGNA

Corsier V’ Mertens’ \/""\

; E 4 p " =
. . \_ﬁ\. I""y Dregnm 2 i f c )
v AR LR J. Gutleb »
Yo' Volfaire Iy pellevus 1 . Gutiepber
B | ‘ ¥ 'v‘,
s ;.' >>'\ : b

Sergy

M

Meinier o ( A
. / ”’
//
.

3 g M \ . ¥ : e /Saint-Cerguy
hoir > - y 4 <
Top pair pole | MemaL),  feoptn e il : technical
p p ' ¢ e 2 Le Petit-Saconnex, ! =,“’" Che !
v 3 L -~ v{’s* = ~4 b Vandoeuvres .
% \'-\ R — 'Ll \ > Ir"" Cologny
5 o | Vermer/ ’, (\PIMQI:Ilr\O "‘--“Les PéQUIVS*-‘O' D Puplinge &5 r'_ <
| ' > A ~i)
o N . 4 ’ -".:.’/ J s ‘P_ - /"-Jéen'éve Py T4 2 \ilieta-Grand
Beam energy (GeV) 45.6 80 120 182.5 & BL- technical X EC ST o SR |
1 . ec nlca oo o) L'e"éjA(ac T4 re e T }j"‘Aﬁhemasse
r flle i\ o /%) 2 Champel | . ‘Jl‘ ’
| ‘A‘ RUSSIT“ b - 3 = ‘,-* ¢ > Thénex 2 : l’,:v_,v:‘
N / ’ . \f Onex \! 3@";“99’-’ /'J, Ganllard-.-.-(,r_;-',':)‘ ruche
PG = ’l P L F=U " Etr,f_',m:merevs\
Beam current (mA) 1270 137 26.7 4.9 oo Y R \ Tl -

Number of surface sites 8 T

Number of bunches 11200 1780 440 60 Surface requirements ~40 hal [PD: experiment

ominosity (e 1P " LSS@IP (PA, PD, PG, PJ) 1400 m "/ \ - v
uminosi er - | p 48 L
1034 C%-zpsq) 140 20 5 1.25 | _ - LSS@TECH (PB, PF, PH,PL) 2032 m

- : -
> N\ s

Mt Arc length 9.6 km
. experiment
e e Sum of arc lengths 76.9 m ...

Integrated luminosity (per
IP - ab-1/year)

Planned running time | =y, 4 Total length 20:7lkm| \-x
(years) R\ g -

17 2.4 0.6 0.15

12 g 2 x 10°H 2 x 10° 17 Sy
Which translates in B | unprecedented Jll unprecedented (RS- cr
(LEP X 10°) § (LEP x 10% g - N -
ate’'e ate’'e ongy_ (8 - : vzl G WAL
Ly N\ PH: technical 7
. \ \ . L PG: experiment "
Mésigny \ o ‘ | s '| o

|. Vivarelli - INFN e la HEP strategy - 6-7 May 2024 4



The physics we need

 The whole physics programme (not just the
*Higgs factory”) makes the difference

. sinZ 0" mainly from Alé‘g
» my, and width to o(1 MeV).

. My, and width at o(10 — 50 MeV).

. Auxiliary measurements (aQED(mg), Z boson mass and
width, o (mZ)

e Model-independent 1 ;, Higgs couplings and Higgs to
invisible.

« BSM models (ALPs, dark photon, light dark matter, ....).
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https://link.springer.com/article/10.1140/epjst/e2019-900045-4

A little bit of advertisement

UNIVERSITA DI BOLOGNA

Optimal energy range for SM particles

LEP1 statistics in a few minutes Sharpen and challenge our knowledge of already existing physics 6‘0
Detector calibration/alignment at all /s — . & 4,’0@
wWwW ZH tt e, O &
o FCCee(2IPs) (-CEPCSOMW) | & % 0.2,0 {9% %,

/s Monochromatisation
Unique opportunity for electron Yukawa

e FCC-ee (41Ps) (Lumix1.7)
o ILC (TDR, upgrades) (~C3)
CLIC (CDR, 2022)

hu}

= | (250 G.V)T
100 150 200 250 300 350 — 400 Motivates the competition
RDP + in situ In situ only VS [GeV] Luminosity is the name of the game

—

Precise and continuous /s, 1/s spread, boost determination

Both with resonant depolarisation (RDP) and with collision events in up to four detectors
Essential for precision measurements

|. Vivarelli - INFN e la HEP strategy - 6-7 May 2024 6



Detector hermeticity,
flexibilitv

The physics we need

ALMA MATER STUDIORUM
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Tracking resolution
— g (tagging), vertexing
Precision SM BSM direct i~ (flavour), jet resolution

searches

myz, 17, N, R), Agg, my, L'y,

Axion-like particles, dark
photons, Heavy Neutral

Leptons, LLPs
| Higgs physics

f Higgs width, Higgs to
Particle ID, detector EW factory |- : invisible, couplings

resolution (Z,WW) . _ (including self-couplings)
systematics, stability

a, (with permille accuracy)

Quark and gluon fragmentation
NP QCD

e N Flavour Physics
Vertexmg’ Particle . 10'! 77: tau-based EW Top phySiCS
ID (tracking,calo) observables, lepton universality

» 10'? bb/c¢ pairs: flavour Mgy Lo EW tOp

observables, flavour anomalies,
CKM, CP etc.

top?
couplings
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FCCee simulation \/g 240 GeV 5ab™ K
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* Higgs boson tagging and BR into invisibles sets requirements on: OOOO: - =3 ,( ) ”_’“” '”) B

* Material in the tracking volume. 6000 — :J _

« Magnetic field (and thickness of solenoid). 40001 |

* Higgs boson BR sets requirements on e, y and jet energy and angular poool] |

resolutions. i

» Tagging H — bb, cc(s57) sets requirements on tracking and vertexing. % 20 40 60 80 100 120 140

_ _ o M (GeV)
e ...and in general requirements grow as more and more physics is explored. 2,
Mrec = <\/_ _ E,u/,t> _p/,{,u

Critical detector Requirement Comments

ZH - ¢ ¢~ X Tracker (,;,,%T) . O;T% p2-105 | Butalso precision EW, favou, Benchmark physics channels for
H— bi?, cC Vertex 6,y ~5® 15(psin6?)~'[um] | Additional case study: B—K'tr nggS/TOp/EW f.aC:tOrleS discussed In
- o T —— 2401.07564 will improve detector
H— gg,qq,VV ECAL, HCAL L B 0 6eV) reconsiructon requirements by spring 2025

oE, 10-15% _
~ But flavour physics may need better EM

H — y}/ ECAL E, \/Ey energy resolution

|. Vivarelli - INFN e la HEP strategy - 6-7 May 2024


https://arxiv.org/pdf/2107.04509.pdf
https://arxiv.org/abs/2401.07564

FCC detectors

CLD (CLIC-like Detector) ALLEGRO - A Noble-Liquid Ecal based

r(m) 6= & 8= 70"

ALMA MATER STUDIORUM
UNIVERSITA DI BOLOGNA

IDEA (Innovative Detector for ete-
Accelerators)

HCAL Barrel

dejpu3 1voH

Drift Chamber

dejpu3 1vd3

21 " sr.enoid within calo
Si vertex detector
Tv « 2g vith ultra light drift chamber
. < Re.dout Calorimeter + pre-shower
L PC.O (MRwell) based Muon detector

2 T solenoid outside calo 2 T solenoid outside calo
Full silicon tracker Tracking with ultra light drift chamber +
SiW high-granularity EM Calo Si Wrapper (improved tracking + timing)
Sci-steel high-granularity HAD Calo LAr EM Cato + Sci-steel HAD Calo

RPC-based Muon detector Not discussed further in this talk

« Beam crossing angle + need to keep vertical beam emittance low = B field limitedto 2 T

* They should be taken as frameworks/benchmarks - a lot of room for (even radical) changes.

 These concepts show already different approaches to tracking/calorimetry.

|. Vivarelli - INFN e la HEP strategy - 6-7 May 2024 9


https://indico.mit.edu/event/876/contributions/2671/attachments/1037/1699/240325_sailer_cld.pdf
https://indico.mit.edu/event/876/contributions/2672/attachments/1042/1708/allegro-concept.pdf
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General requirements

Flavour physics and tagging requires 3-5 um — pixel size ~15 um.
Small material budget (0.1% of Xy/layer) = Thickness ~ 50 um.
Low power consumption (especially inner layers) = 10-30 mW/cm2.

LA N N N N

Solution: CMOS MAPS

' ’ * '
-
HEl B B I I I I I I I I I = = .

high spacial resolution and small material (infegrated circuitery)

- Used in a number of LHC experiment upgrades (ALICE ITS, ATLAS ITK, etfc.)
- No need for bump-bonding: allow smaller pixel size

- Affordable overall

Cylindrical
Structural Shell

Half Barrels

The IDEA design (see
G. Gaudio’s talk)

|. Vivarelli - INFN e la HEP strategy - 6-7 May 2024 10


https://web.infn.it/ARCADIA/index.php/it/
https://alice-collaboration.web.cern.ch/menu_proj_items/ITS-3

All-silicon tracking - the CLD approach

UNIVERSITA DI BOLOGNA

112

VTX:

e Pixel size 25x25 ym2 - 50 pym sensor thickness - aiming at 3 um resolution.
« Material and cooling benchmarked on ALICE ITS (LS2) upgrade design. .
 Power dissipation: 40 mW/cm?2 - water cooled.

57

38
37

ID: i
e Single point resolution 7x90 pm2 - 5x5 pm?2 in 1st |layer.
* |Inner tracker: Barrel 3 layers, end-cap 7 discs. A
e Quter tracker: Barrel 3 layers, end-cap 4 discs.

0 125,126 159, 161 229, 231 299, 301

1 FCC-ee CLD FCC-ee CLD
‘!:"1 EI T T T T TT I| T T LI N B | ll| | e | T T T ' T T T l T T T | T T T | T
'> g Single w o\° 30 B Outer tracker
> - ~ 6=10deg — Inner tracker
1 e o 6=30deg o B Vertex detector
O 10 F . 0 =50 deg E > ertex detector
— : ¢ 0=70deg . = I Beam pipe
o - S o 0=389deg 3 ] —
51 02 .. e, e a®b/(psin”0) | o 20
N e e E _87 =
S : : 2 >
— ~E~. A <t
o 107 F P e, =
d T ~ : S 10
B .. .. - - —
t:> S:. . EL. n b
107* E BT - 2
: ®:2eenn, ﬁi ::EE
-5 U | 111l .
10 0
0 [°]
p [GeV]
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Light-weight tracking

ALLEGRO: VTX similar to CLD

30

% of Xo

25

Tracking with drift chamber (As in IDEA - similar in concept to MEG Il chamber).
Minimising multiple scattering, adding only 2% Xo to material in front of calorimeter. 20

Drift time o(300 ns).

Cluster counting (12.5 cm-1 clusters) improves spacial resolution and dE/dx

measurement.

15

10

Single point precision (with cluster counting) better than ~ 100 um. Many points on

each track.

0.005

0.0045

0.004

0.0035

0.003

0.0025

0.002

0.0015

0.001

4 0,005

ALMA MATER STUDIORUM
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IDEA: Material vs. cos(0)

I Beam pipe
| Vertex silicon
[ | Drift chamber

B Silicon wrapper

0 01 02 03 04 05 06 0.7 08 09 1

o,/pt

Track angle 90 deg.
IDEA

- - |IDEA MS only
_______ IDEA No Si wrapper
- CLD

- - CLD MS only

T TTT T TTTT T TTT T ITTTITTTTI
\‘\I | | l I

90 degree

III\Il[lIl[]III[][lIIIII

0 20 40 60 80 100

|. Vivarelli - INFN e la HEP strategy - 6-7 May 2024

pt (GeV)

12


https://indico.mit.edu/event/876/contributions/2672/attachments/1042/1708/allegro-concept.pdf

Challenges

* Full silicon tracking:
 Keep material down, despite cooling and services

* Particle identification may need alternative detectors (RICH?)
* Drift chamber:

 Mechanical stabillity, cluster-counting compatible electronics

Particle Separation (dEldX VS dNIdX) . Preliminary! analytic calc., assumes focusing target achieved
#of r > [
sigma | A“al't_'c = | ARC aerogel gas — K-nt
! \ alculations = 3 | O K
10 TN o .9 /,"‘\.\ p
9 ‘| \‘ / dX - e/ E \\\,I
8 \\b i "’ T 8 "
7 " " E/dx K/n g !
| N
6] \ 1 \\‘ K/p ’
5 \\\ b
] A
4 \ ! ==» 5 10 |-
3 =i :
- RICH
2 1 . 2 30 '
| ;
0 ‘ 10 10°
p [GeV/c] Momentum (GeV)

ALMA MATER STUDIORUM
UNIVERSITA DI BOLOGNA

Taken from here

pt [GeV]

Detector occupancy driven by incoherent pair
creation and synchrotron radiation photons.

Estimated < 1% for full silicon detectors.
It is almost a no-go for a TPC (see here)
OK (but need to keep an eye on) for DWC.

|. Vivarelli - INFN e la HEP strategy - 6-7 May 2024 13


https://indico.cern.ch/event/1335278/contributions/5733468/attachments/2786115/4857742/TPC_perspectives.pdf
https://cds.cern.ch/record/2887802/files/document.pdf

< 10mm

Particle-flow oriented calorimeters

ALMA MATER STUDIORUM
UNIVERSITA DI BOLOGNA

Basic idea: for charged particles, measure their contribution to jets
by using tracker rather than calorimeter.
Requirements: High granularity - compactness (small Moliere

pion

radius).

Drawbacks: confusion term (when the calorimeter subtraction goes
wrong - produces tails in jet energy distributions).

Studied in detail for linear colliders.

electron

SiW ECAL Analogue Scintillator HCAL Semi Digital HCAL
and ECAL
Heat shield: 100+400 um SPIROCZE, Tho, 3mm thick  Potyimide Foll oo 0 Readout
(copper) BGA372 \ wvieo /' -y Wm \\ ggﬁacﬁl“:smpowm Mylar layer (50p) PCB Interconnect J:moriggs Ch II -
$% PCBFEE O o L T | | B2 \ _ arienges:
e i rE—— " * Cooling despite challenging
I e = —o [ Gas gap ) . -
= - [ 2 __ environment (no power pulsing
[ 100\ / Mylar (175 opscer (1.2mm) & restire cortng -
R&?Em‘neu. 0.75mm thick All Cmp:c‘::m eo\ Pa 3?6"(’%'7'3%2%?““" e '(“"'e)(l'zmm) e Freoniive coaing pOSSIble)
T Gosmna e i  Timing for particle flow?
Active area: silicon PiN Diodes Scintillator tiles/strips + SiPM Gas RPCs . _ : )
Typical segmentation: 0.5x0.5 cm? Typical segmentation: 3x3cm? Typical segmentation: 1x1cm? AI bOOSted parthIe ﬂOW .
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 CLD paradigm: calorimeter optimised for particle flow (emphasis on granularity rather than quality
of the energy measurement)

ECAL (CDR numbers - See here for optimisation studies):
Cell size 5x5 mm2 with Si-W. 5.05 mm ]

Connectivity (0.1 mm)
ABSORBER (W) Il | ~

9mm 7
=X= Insulator (0.15 mm)

- Air (0.1 mm)

PCB (1.3 mm)

40 layers - 5.05 mm thickness each. 3.15 mm
Total 20 cm, 22 Xo, ~ 1 A.
No power pulsing - cooling is an issue - part of the optimisation process.

: Air (0.25 mm) _Y_
Insulator (0.75 mm)

-~
ABSORBER (W) 11.9 mm

HCAL:
Cell size 30x30 mm? scintillator-steel.
44 layers - 26.5 thickness each.

Total 117 cm, 5.5 A..

FCC-ee CLD FCC-ee CLD

o' 8 | T | ! '_o' 25 6 | T | ! —_— 5 FCIC'ee C.:LD. i i : : : : : : i
o~ o o barrel (6: 50°-130°) > [ barrel (6: 60°-120°) | 32 I §' ' o
L © ~ transition (0: 40°-50°) | - [ ~ transition (0: 45°60°) | — “ Moenergy correction
= 6 s endcap (0:15-40°) 4 W 20 s endcap (0: 15°-45°) w- ﬁ —=— with software compensation |
u- T o 1 = ] S50 ; ’
~—" o) LIJ B C .
o) ~ - (0] - 4
/) E— KU SO S S o T L e S S Se— — )
a . ] =
) I R N B ] 1] S . - w 41 : -
! @ i | | ] S | 1
_ l | | T n ;
| S R R ' ‘
O-...i...i...i...i...i. 5—-.. ...... - 1 ...... R S— Il ...... — | ...... B % ] 535‘ L E.-
0 20 40 60 80 100 0 20 40 60 80 100 ~ g 100 150
Energy [GeV Energy [GeV E,., [GeV]
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https://indico.cern.ch/event/838435/contributions/3635846/attachments/1968113/3273559/cld_detector_roloff_version6.pdf

Calorimeters (ALLEGRO)
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* Noble liquid calorimeters: good energy resolution, long-term stabillity, easy to
calibrate.
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* |deas to achieve high granularity targeting particle flow.
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* Solution heavily inspired to ATLAS: LAr + copper - but different geometry. = |/ /4
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Hadronic section with an increased granularity scintillator tile + steel (a la TileCal).
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Calorimeters (other ongoing R&Ds)

ALMA MATER STUDIORUM
UNIVERSITA DI BOLOGNA

GRAINITA DECAL - Ultra-high granularity CMOS Ecal
scintillator grains and absorber suspended in High-density digital CMOS readout - count

a liquid. Trapped light extracted with WLS hits rather than measuring energy
fibres - high density EM calorimeter. .

- default settings

DECAL Nicis<N_articies

Basic Module N

‘ Crystal Scinﬁllat‘or (eg. BGO, LYSO..)

’ 5| Traditionally achieve superb EM

1x1x40cm *

Nveteecrs g eour,som Y’ | | resolution but limited granularity.

ot Recent R&D shows potential for  cysaicierconasoraten 22111
particles particle flow. Crystal fibers for high granularity
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https://arxiv.org/abs/2312.07365
https://indico.slac.stanford.edu/event/7467/contributions/6121/attachments/2927/8139/lcws23_watson18may2023.pdf

Synergies: Consortia and ECFA DRD

* A lot of leverage done in the past within 20T
consortia and proto-collaborations.

» Challenges connected with detector
R&D find a common framework
(aimed at increasing coherence and
optimising resources) with ECFA DRD.

* INFN positioning for many of these

items Is strategic.

EUR®-LABS

EUROPEAN LABORATORIES
FOR ACCELERATOR

J

BASED SCIENCES

ALMA MATER STUDIORUM
UNIVERSITA DI BOLOGNA

CERN COUNCIL ‘

[CERN Research Board }- P
Recommends
Community Approves
interaction
(" Scientific and Resource Reporting and Review R
Roadmap Oversight and Detector Research and Development Sporss
Community Interaction Committee (DRDC)
ECFA Detector Panel Includes members from: ECFA Detector Panel,
G
(EDP) CERN and LDG
Includes ex-officio: APPEC, ‘ .rbn - ." ;dd-'". et v T ETHF v ‘:
NuPECC and ICFA IID Panel : be invited for dedicated review tasks :
representatives e T
* ICFA Instrumentation, Innovation
and Development Panel
Detector RD (DRD) Collaborations
4 N N\ T SRR
DRD 1 DRD 2 DRD 3 DRD x
— /N N/

CRYSTAL

RD51 Collaboration %*c

S i
I N\
.
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ALMA MATER STUDIORUM
UNIVERSITA DI BOLOGNA

Synergies: Common tools

* Nice sub-products of these collaborations already widely used

Key4HEP EUDAQ
A common software framework used for FCC, but A common data acquisition software, often used

also for many of the other future collider projects. in conjunction with common hardware for beam
Includes a common event data model, tools for easy monitor (EUDET), and data quality tools

and portable detector geometry handling, a consistent
set of tags of the most used HEP softwares. = o

State: . . HBHXY @0 @ [ 12 Hits vs Event
Current State: Running Fis vs Evert

(IMMOSA26 Entries 520
Control (D Corelations Mean 2600
Init: Jopt/eudaq1/conf/telescope.init Init (D Corelations Vs Time Meany 4.137
([Z3Monitor Performance ‘ Std Dev 1501

Config: |/opt/eudaq1/conf/telescope.conf Config 5 EUDAQ Manitor StdDevy 205

|
|
‘ — Number of Planes
|
|

Run:

= Phoenix Menu

Stop Hits vs. Plane |
FCC-ee CLD Log:

-Jj Hits vs. Event | | i

Run / Event: 0/0 ! ® © Detector @ EventN vs TimeStamp

GeolD: 0 Terminate - ((]Planes

® £3 EventData stat
atus
® Tracks Run Number: 1 Events Built: 5221

’ |
Rate: 30.3502 (29.8211) Hz Triggers: 5221 4 | | I
l \ [

® Jets File Bytes: 1169 kB Particles: 5242
® Hits TLU Status: 00,~,~,——,~(0,1) Scalers: 0,0,0,0

Connections
type 4 pame state connection
® vertices DataCollector Running 192.168.22.1:53018

LOgCOueCtOr Running 192.168.22.1:53012 oIIII|||II|IIllllllillllllllllllllll
® wissingEnergy Monitor onlineMon  Running 192.168.22.1:53034 0 1000 2000 3000 4000 5000 6000 7000

® i Lol Producer TLU Running: Started  192.168.22.1:53028
| tebes Producer MimosaNI Running: Started  192.168.22.1:53022

# caloClusters

"

[ Cun. event: 5190 | Analysed events: 520

Level: From: Search:
|4INFO =/ All 2

Received 4 Sent Level Text From File Function

14:27:07.196 14:27:07.195 4-INFO Connection from LogCollector (192.168.22.1:41798) LogCollector euLog.hh:106 OnConnect(const eudaq::Connectioninfo&)
14:27:09.599 14:27:09.599 4-INFO Connection from DataCollector (192.168.22.1:41802) LogCollector euLog.hh:106 OnConnect(const eudaq::Connectioninfo&)
14:27:10.601 14:27:10.601 4-INFO Connection from Producer.MimosaNI (192.168.22.1:418... LogCollector euLog.hh:106 OnConnect(const eudaq::Connectioninfo&)
14:27:10.601 14:27:10.601 4-INFO Connection from Producer.MimosaNI (192.168.22.1:551... DataCollec... DataCollec... OnConnect(const eudaq::Connectioninfo&)
14:27:13.706 14:27:13.706 4-INFO Connection from Producer.TLU (192.168.22.1:41812) LogCollector euLog.hh:106 OnConnect(const eudaq::Connectioninfo&)
14:27:13.706 14:27:13.706 4-INFO Connection from Producer.TLU (192.168.22.1:55194) DataCollec... DataCollec... OnConnect(const eudaq::Connectioninfo&)
14:27:15.409 14:27:15.409 4-INFO Connection from Monitor.OnlineMon (192.168.22.1:418... LogCollector euLog.hh:106 OnConnect(const eudaq::Connectioninfo&)
14:27:23.232 14:27:23.232 4-INFO Initialising (fopt/eudaq1/conf/telescope.init) RunControl  RunControl... Init(const string&)

14:27:35.165 14:27:35.165 4-INFO Configuring (/opt/eudaq1/conf/telescope.conf) RunControl  RunControl... Configure(const string&, int)

14:27:37.101 14:27:37.101 4-INFO Configured (/opt/eudaq1/conf/telescope.conf) ProducerTLU TLUProduc... OnConfigure(const eudaq::Configuration&)
14:27:50.857 14:27:50.857 4-INFO Configured (/opt/eudaq1/conf/telescope.conf) Producer.M... NiProducer... OnConfigure(const eudaq::Configuration&)
14:27:53.390 14:27:53.390 4-INFO StartingRun 1: RunControl  RunControl... StartRun(const string&)

14:27:54.564 14:27:54.564 4-INFO Preparing for run 1 DataCollec... DataCollec... OnPrepareRun(unsigned int)
14:28:00.612 14:28:00.612 4-INFO Startingrun1 Monitor.On... Monitor.cc:95 OnStartRun(unsigned int)
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So...is everything done already”
UNIVERSITA DI BOLOGNA
* Indeed, a lot of work done, but way more ahead
» Detector concepts are nice frameworks - fresh ideas and redesign are more than welcome.

... and we have 3 detector concepts and 4 IPs....

 New technologies (timing for optimal particle flow? UV/digital light sensors for crystals/fibres?).

Software is in development (starting from detector simulations) - better software means more opportunities for improved
physics requirements.

e Etc..

e “Detector communities” fairly compact (o(20) people) - a lot of room for new collaborators).
* Opportunities for younger colleagues:

* Doing “core” HEP detector/software work after highly optimised LHC detectors.

N

contributors

N, talks

Talks and proceedings - ~ 1 (maybe while spending the majority of their time on a major LHC experiment).
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Su m maw ALMA MATER STUDIORUM

UNIVERSITA DI BOLOGNA

Work for the definition of the detectors for FCC-ee
in full swing.

A game of ideas (already at play):

* Full-silicon or ultra-low material tracking? Calorimeter
with high granularity or high energy resolution?

International collaboration in detector R&D being
shaped by ECFA DRD initiative.

* INFN strategically placed in many of the key R&Ds.

It is a long time to FCC-ee

* ...but a big push is happening now! Feasibility study +
European Strategy update key ingredients for council
approval.

 Some very important signals at international level
(including P5 endorsement and signing of Sol from US).
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