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Introduction

<Rl
. Z
International Detector for Electron- 5

positron Accelerators

e Detector concept for e*e  circular machine

e Documented in the FCCee CDR

e Focus of today presentations:
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- Z(91.2GeV):4.6 x10* cm?s™

HZ (250 GeV) : 1.5 x 10* cm?s” ®

W'W (161 GeV): 5.6 x 10* cm?s™

tt (350 GeV) : 3.8 x 10* cm%s!
(365 GeV) : 3.1 x 10* cm2s*

®  FCC-ee (Baseline, 2 IPs)
LEP3 (Baseline, 4 IPs)

I

ILC (Baseline)
CLIC (Baseline)
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CEPC (Baseline, 2 IPs)

HZ (240 GeV) : 1.7 x 10* cm?s™
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— some considerations for the most

challenging environment:
Z pole running

— updates on the R&D for the tracker [Punchspacing

See P. Giacomelli's talk on Monday

. e \'s [GeV]

FCC-ee parameters A W+W- ZH

Vs GeV 91.2 160 240
Luminosity [ IP 1034 cm™2g* 230 28 8.5

ns 19.6 163 994

"Physics” cross section pb 35,000 10 0.2
Total cross section (Z) pb 40,000 30 10
Event rate Hz 92,000 8.4 1
"Pile up” parameter [u] 10 1,800 1 1
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Cineh (R sics requirements

e b/c/g/rtagging M. Selvaggi
e Impact parameter resolution «  Flavour physics on Tuesday
b _ ) Covariance Track delphes-3.4.3pre05
g = a @—3 g 10 : o
p sin2 0 £ N
a~5 pm, b~15 ym - GeV % 107 Eego e
g bR
 Particle identification capability o .
(p/ K/ Tc) - lf:c‘cee‘s‘imu{alior‘v‘ ‘\3:‘2‘40 G?er‘Sa,‘bj
° Recoil mass gmoooi :ill-*l(vu*)W'(Vp’) J. Eysermans
determination g — ! on Tuesday
e Momentum resolution ot et
O_p b 8000:
— = a + 6000 - .
p p Sin H A 4000E —
a<2-1075GeV? bb |
Example: H = cc¢ Ry E
gg % 20 40 60 8 100 '1r2nciec (é?v)
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<Ry High precision measurements (1

Strong requirements on detector design come from the systematics
in high precision measurements

Example:
3 ['(Z - hadrons)

R, =
CTOT(Z - bt e)

¢ Goal is to measure R, to 10~

+ Say, there would be no uncertainty on the number of multihadronic events

¢ Then, have to measure I(Z — £+£- ) to 10~

a In practice, probably primarily considering the muon channel, Z = pfp
o Z = £*f-at Z pole has (approximately) the angular dependence 1+cos?6

Required accurary on 6, for
107 accuracy on acceptance
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To reach 10-5, have to control 0., to O(50 prad)

From M. Dam's talk at FCC Workshop November 2020
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Strong equirements on detector design come from the systematics
in high precision measurements

Cineh (R High precision measurements (2

x

Example: L w2 / * Beam-beam interactions change the energy
center of mass energy I | and direction of the beams:
correction from beam- :

_ _ * changes are correlated such that center of
beam interactions

mass energy is constant:

a a
Vs = |EfEy cos70 = VEYE~ cos 7

* but a is only measured with 0.1 mrad
accuracy by the BPM

i One millon dimuon events * It can be derived by monitoring the
e ™ [ measured value of a as a function of the
s beam intensity
e *  With statistical uncertainties gy , of 0.1
5 <: mrad, can get a 0.3 prad uncertainty on

ol in ~5 minutes

See P. Janot's talk at FCC Week 2019

i il ] ! i . i 107
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But what about systematics?
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DEGLI STUDI

The IDEA concept

DI MILANO

IDetector height 1100 cm

Yoke 100 cm

v

Magnet z=+ 300 cm

Preshower

DCH Rout =200 cm

DCHRin = 35cm

CalRmn = 250 cm

Cal Rout = 450 cm

Central tracking device:
— light Drift CHamber

Silicon detectors for
precision measurements
— vertex region
— silicon wrapper

Thin solenoid with 2T field
(according to MDI limits)

Dual readout calorimeter

— supplemented by a pre-shower
detector

Muon chambers in the
solenoid return yoke
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<@l The IDEA Drift CHamber

. . CREMLIN P LUS service area
e Extremely light and fast drift chamber S 0.20m | B (sEc included)
0.045 X, .
. . B  active area
e Gas mixture: 90% He + 10% iC4H10 AIDA ] 0.016 X,
- - innova ‘ r=2.00m
e 12-15 mm wide wire cells 0.050%, w | |
112 layers 0=14"
setete 1 12-15 mm cell width
stereoangle+  x B . m el inner wall 0.0008 X, N r=035m
1;:;%:53' "I x|x stereoangle- | | =
stereo angle - soe e i —
et Ik 0.016 X, 340,000 wires tracking efficiency
field to sense field to sense to barrel calorimeter (0_329&0,2?07 X,/m) e=1

wires ratio3: 1 wires ratio5: 1 0.050 xo . for @ > 14° (260 mrad)
outer wall 0.012 X,

. inati 0 hor! 97% solid angle
—  The wire net created by the combination of + and ' "¢ P calonimeter g

orientation generates a more uniform equipotent
surface

— 400 ns max drift time

e 14 co-axial super-layers, 8 layers each
(112 layers in total)
with alternating sign stereo angles
ranging from 50 to 250 mrad.
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<Ry IDEA DCh: Cluster counting method

e |n He based gas mixtures the signals from each ionization act can be spread in time
to few ns.

e A fast read-out electronics could identify them efficiently.

e By counting the number of ionization acts per unit length (AN /dx), it is possible to
identify the particles (PID) with a better resolution w.r.t the dE/dx method:

— dE/dx: analog information, affected by Landau fluctuation;
truncated mean suppresses part od the information (112 samples ~4.3% resolution)

— dN/dx: digital information, affected by only by Poisson fluctuation (~¥2% on a 2 m tracks)
— Individual timing of ionization acts could also improve the position resolution (~20%)

Number of clusters per track (Gen) Cluster size (gen)

=
| [ensewire snal | ¢ ——Lwo ) ——————fosem
. number of clusters ean 1196 u E lonization per cluster Mean 1705
drlft tUbe [SdDev 3458 105% SdDev  6.498
10"%:\
103é-\
107;-— \‘1""*4
E \"""h}»ﬂ‘
0E Jk"'I"\Hh‘\m
- | gy
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Garfield++
[ ]

Ported to detector simulation software:

Simulation of ionization process in
gases

Detailed gas properties
Solves the single cell electrostatic

planar configuration and simulates the

free charges movements and
collections on the electrodes

Geantd4

— Implemented cell properties in the

Geant4 IDEA simulation.

— Clearly improved particle separation

with cluster counting
DELPHES

—  Fast simulation of cluster counting and

also timing layer is available

Results shown in Selvaggi's talk on
Tuesday
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Particle separation from truncated mean dE/dx
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e High precision impact parameter
reconstruction with low mass

— at least 20 um granularity ===
— thickness < 0.3% of radiation length H . o - - £
B lOW POWEr <20 mW/Cm2 to minimize services LayerJL R L Si eq. thick. X, pixel size area # of

e Supplemented by coarser/faster silicon ol _ il Gl Dol fnel _[emd_chennee

detectors in front of the drift chamber

e Depleted Monolithic Active Pixels sensors

— not necessarily the same technologies for

both: different requirements . Sieq.thick. = X, pixel size
[um] %]  [mm?]

— present technologies are very promising

— R&D on different approaches (ARCADIA,
ATLASPIX3)
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ARCADIA Project

e CMOS DMAPs Platform ARCADIA commn == 0\ —k =
— Started as INFN project, REEEEEEE | 8 o
collaborations with Switzerland and China e ﬂm;m

— Project within AIDAlInnova WP5

depleted substrate

resigh

e Fully depleted monolithic sensor ——_ KR

Badksde contact: giued on packasge wnth
conductive epaxy

e LFoundry 110 nm CMOS process

e Pixels:

— sensor and back-side processing already tested
on silicon

— 25X 25 um?size
— Area 50% analog — 50% digital
— small collection electrode (20% of pixel area)

— versions with ALPIDE and BULKDRIVEN
front-ends
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TRy ARCADIA Main Demonstrator

512
pixels pixels pixels
< y 4 > >
A > T — —> T T >
L Pixel Region 0
Pixel Region 1
512 Matrix el - =t Il [ - W bemmmemeeneans (i
n 3|38 |3 88|38 |3 - S &
Pixel Region M |
- ) o Butersar
Chip Matrix Column Core
e Matrix core 512 x 512, “side-abuttable” to accomodate a 1024 x 512 silicon active area (2.56 x 1.28

cm?)
e Each 2x512 Column is composed of 2x32-pixel Cores
e Matrix and EoC architecture, data links and payload ID: scalable to 2048 x 2048
e Clock-less matrix integrated on a power-oriented flow
e Triggerless binary data readout, event rate up to 100 MHz/cm?

e Submitted 11/2020, back from foundry on 04/2021, now under characterization. 2" and 39 run
expected in 2021 and 2022.

FCC week, 1 July 2021 A. Andreazza - The IDEA tracking system



RN ARCADIA En

y152 » BN3741/2: ARCADIA-MD1a/b
1| P BN3743: ARCADIA-miniD (debug)

2 BN3744: TC_PMGMT (on-chip LDOs for large-scale

yield management) Other
3742 3744 | 3750 | 2 structures
£ z 5 O > 2 BN3745/6: MAPS and test structures for PS of interest
—
> > BN3747/8: MATISSE2020 and MATISSE Low Power | 0" FCCe€
o £101d_maximn detectors

(front-end for space instruments)
2 BN3749/50/51: pixel and strip test structures

3746 2 BN3752: 64-channel mixed signal ASIC for Si-Strip
readout

374713748
-

3741 3743
L

3745 2 BN3753: 32-channel monolithic strip and

embedded readout electronics

25.5 mm
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e Monolithic CMOS

e ATLASPIX3 features

UNIVERSITA
DEGLI STUDI
DI MILANO

widespread process allows to produce large areas, fast and cheap
no hybridization (bump-bonding) needed

single detection layer, can be thinned keeping high signal
efficiency and low noise rate

pixel size 50 X 150 um? (25 X 165 um? feasible)
up to 1.28 Gbps downlink
reticle size 20 X 21 mm?

floating electronics

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

TSI 180 nm process on 200 Qcm substrate 1 R - Y b o
132 columns of 372 pixels ; JDL-H LJDI_-L _*ﬁ- i T
digital part of the matrix located on periphery e |
both triggerless and triggered readout possible: e T ) ot e

e two End of Column buffers | | l )

e 372 hit buffers for triggerless readout et

e 80 trigger buffers for triggered readout popesbgae e
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e ATLASPIX3 performance tested in participating laboratories
e KIT + China + UK + INFN collaboration oS tealinaton

4 Threshold Fit Threshold Fit
2 N . ‘ —TDAC1| - - TH-BL = 185-125
x N —TDAC2| 30 — Trimmed
£ L IV curve Threshold —TDAC3 - - TH-BL = 175-125| ; 5
3 08 0.05 | ) TDACA  Trimmed Sr-90 with collimation
- —TDACS - - TH-BL = 165-125
tuning 25
N . TDACS6 — Trimmed
H — TDACT TH-BL = 155-125
D_ F....-l.IOOQOOOOQDOQOOIQQOOM ‘ 0.04 (Mllano) 20 Trimmed
- . ;E
- 3 e
- . < 0.03 =
-0.5— = 715 : :
= B . t I £ Cosmicray over night
N 0.02 10
—-{=
e
C 0.01 Y FLD Source
- 5 : CLETT
15— e / " measurements
L 1 | N | \ iy e ~
- - - 0 = ] " O = N T . T
o 60 o e 30 . 9 orage V) 0.6 0.8 1 1.2 1.4 16 02 03 04 05 08 07 08 08 1 14 (IHEP)
Thresholds (V) Thresholds (V)

e Multi-chip module assembly
— quad module, inspired by ATLAS hybrid pixels
— implemented interface to laboratory readout system
— future version with ATLASPIX3.1:
e full usage of on-chip internal regulators

e compatible with serial powering
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UNIVERSITA ®
(NN Bt S1 Wrapper

Precision silicon layer around the central tracker |t ®in L sieatioc X peisze aes o gof

m] [mm] [um] [%] [mm?] [em?] channels

: . o/t | 1 | 2100 [ #2400 | 450 | 05 | 0054100 | 634K | 127M |
e Functionalities: o008
— momentum ‘ ‘ I .
resolution occs - _ i
0.00257_ I - SOIenOId 'J_J_ gszu
0.0015] 20
, S| 2 ek
0.001E g % é.g
DVOOO:; ' 20 40 60 80 100 6}.> A =
- . pt(GeV) L3 ]:9 \_} § é S
— extend tracking coverage in the forward/backward ﬁﬁ@l‘
region by providing an additional point to particle DCH wy-:
1.0 S e
with few measurements in the drift chamber 2
— precise and stable ruler for acceptance definition Eé“
.5
e Covered area ~90 m? = T3
. . =N
e Suitable technologies: o = = T - " —
— microstrips (2 layers) 28
— double sided microstrip 2% B

— DMAPS — single layer, high resolution on both coordinates, maybe simpler integration
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(INFR et Si Wrapper: wh

e For cross section measurements need to keep systematics https://doi . org/10.1140/epjc/s10052-020-08700-6

on the angular acceptance at the level of 50 urad at & = 10°. R ol 3
on the angular acce F2 Nonm e, ‘;
e in principle, silicon is a very good ruler: W\ E
s : g W Mo 8 @ g
— Inner Silicon Tracker disks: at 40 cm, 6R, <20 um i e
e alignmentin principle is better than that, e
but stability need to be followed accordingly E :g';”,‘;L'””L',;‘i‘X;I """" L i E— G amas
o for example: in ATLAS seen few pum systematics movements, P . , g
° g IS HM SYSTEma 0 BhM e | o b

but the tracker support will be much lighter in IDEA N il bhoth oy, "~

: 3 S b e iy

— SiWrapper: at 2 m, 6R (<100 um < ' & ;
e benefits from pixel structure (order of pixel size) R e
e if anchored to the calorimeter provides an independent frame, : T . o o S s
hin o edundy |} o, et
: : : - _ £ F AAMRIR TR 1 EEIANA PRARA VAR
e  With 50 um pitch pixels and digital readout, o, = 14 um, j ﬁ» H\”\ }ML l| }H \M LWL‘ 1L HM“ :
expect a dresolution below 10 Mrad %loerlm """" 'J“"z'.a‘ """ u“"a'd"".““i“.'aa """" f‘;‘."a;, """"" s

— with the caveat that multiple scattering effects can be of a similar order of magnituae than the asymptotic
resolution even for Z — uu events: 1% X, is 30 prad for p=45 GeV at 90°

— instabilities at the um level may have an impact in the accuracy of the acollinearity measurement for beam angle
crossing determination

— having an independent detector with 2 m lever arm and same resolution as the inner tracker will allow the
monitoring and correction of instabilities in both coordinates
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CRE it Si tracker - Mechanics

Local supports needs original solutions for the internal tracker M

. . LN K] +
(lightweight) and the wrapper (long-term stability) Pe
Just a couple of examples: e /

— ALICE like staves, but built with subtractive .

technology

— Stavelets with ATLASPIX3 modules
as option for the Si Wrapper

Different cooling options available

— pipes materiale:
Titanium, steel, carbon, microchannel

— CO, or water cooling

— alternative cooling of edge supports
for the vertex (a la Belle I1)
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Si tracker: system considerations

e Complete system consists of 900'000 cm? area / 4 cm? chip = 225k chips (56k quad-modules)

— aggregation of several modules for data and services distribution is essential
— inner tracker will be 5--10% of this
e Data rate constrained by the inner tracker
— average rate 10 - 103 particles cm event? at Z peak
— assuming 2 hits/particle, 96 bits/hit for ATLASPIX3
— 640 Mbps link/module (assuming local module aggregation) provides ample operational margin
— 16 modules can be arranged into 10 Gbps fast links: 3.5k links
e can also assume 100 Gbps links will be available: 350 links
e DAQ architecture
— triggerless readout will fit the data transmission budget but requires off-chip re-ordering of data
— triggered readout will be simpler and would also reduce the bandwidth occupancy
e Power consumption
— ATLASPIX3 power consumption 150 mW/cm?
— 600 mW/chip — 2.4 W/module — total FE power 130 kW
— additional power for on detector aggregation and de-randomizations ~2W/link
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(NN D Conclusions
e The IDEA detector concept is evolving since the FCCee FDR
e Besides pure detector resolution, it is important to consider the
handle on systematics uncertainties

e The tracking system implements

— Drift Chamber for tracking and particle identification
— high precision vertex detector

— Si-wrapper to improve momentum resolution and monitor systematics

e R&D is on-going on all three components

— developing new technologies

e building demonstrators with available devices
— making the transition from a concept to a design
e following the path to the FCCee feasibility study
e building collaborations along common lines of developments
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UNIVERSITA

TRy roups involvement

KIT + China + UK + INFN collaboration

= S Institute of High Energy Physics
,tgg; Chinese Academy of Sciences | =

Karlsruhe Institute of Technology
. 4 7, g

SHANDONG UNIVERSITY

The
University

& Sheffield.

Science and
Technology
Facilities Council

Lé).';.m » == NORTHWESTERN POLYTECHNICAL UNIVERSITY

h X * %

J." UNIVERSBITY OF SOUTH CHINA
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RS eX L)) () FRAZELX g University T
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FCC week, 1 July 2021 A. Andreazza - The IDEA tracking system

MILANO
INFN pisa
TORINO

Istituto Nazionale di Fisica Nucleare

-wé University of
Y BRISTOL

’&'d UNIVERSITY OF

& LIVERPOOL

vy

WARWICK

THE UNIVERSITY OF WARWICK

e UNIVERSITY OF



Cinen TR ARCADIA MD1 test beam setug

b’tm“t ARCADIA-MD1 FEB
scintillator trigger TS i
)0 D
= global trigger 00§ :
i J U e
3 KC705 boards can be put in parallel to , C _3] gn
readout up to 9 Arcadia-MD1 chips for STZH:I TR =
test-beam applications -1
T8 &)
70 Sal
DQ gal
VB
71 2.
10 Fal?
0l gl
Dg 3
global trigger % i :
-
Do K8
ETH1-2-3 ETH3 | =
1] =
n e S
scintillator trigger 7 ¥
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<R IDEA Drift Chamber Performance

Drift Chamber simulation - Review geometry and reconstruction status
assumed: oy = 100 um and (conservative for S1) og, = pitchf\ill2 wm

Transverse Mﬂmentum Resalutil}n N good Hit DCH vs Theta
402 — -
%:10 —— J—180 deg 200 1 Gav
R b —— 75 deg C [—10Gev
- —— 60 deg { 1 180[— — 30 GeV
45 deg : { - -~ | 100 Gev -
< L i L W T W 0 - g ol
L r i
C: 140:— -
S (T C P -
120 o e e
10° — 100 ] iy o
- - >100 Hits per tracks |9| <45
S o -
- o> 60 Hits per tracks | 9| <25
i P i ||i i i | | ||| i |||||| Eﬂ_1 _II I_Dl'ﬁ II Elr I I ID'5I — 1|
; cos(#)
10 ! 'Ijrgneuarﬂ:n Mamantm Gn\).:r.
efficiency to find 0.6nhits at 1 turn{|cos th|<0.8 over all tracks . ) )
efficiency to find 0.6nhits at 1 turn{P=1GeV) over all tracks
=
[%] ~ = 1: T T TIfT T
5 1 - Q eb [T it st fipe et T T
.E - .3. = 1 L | 'l‘l T TI.II T |
S . ar £0.99F
® 0.8 . - 3 F |
" ||| Single track efficiency 0.985¢ o _
oIt > 99 50 ’ 0.98F- S1-Wrapper not yet included
L . 0 = . o
- 0.975E- in the PR algorithm
0.4k (defined as reconstructed track 0.97F-
- with >60% good hits) 0.965E
0.2 0.96F
. 0.955F
0 1 10 *192 0" 0 o5 1
P, Ge cos theta
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<Ry Beam-beam effects
Again, why does it matter ?

a 1/sis not affected by beam-beam effects, but ...

Vs =2 \/E“ E° cos “U/ 2\/E+E— COS ”/’-

¢ We measurethis.. and this ..

o But not that.... or that.

a Itis therefore necessary to find a way to measure da (and therefore o, = a—06a)
+ With a precision Ada, which translates into a precision AVs

A AN Ye' - Ada
Vs —n(}n ~1.3x107°% =——.
\/; 4 Aoy Aoy
o Ada/da = £100% = AVs = T120 keV (with BPMs); Adoa/da = £10% = AVs = T12 keV ;
X v
Patrick Janot FC%%I*:’E%F(E %H‘SQSEIS 4
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Extrapolation to N* =

o Energy kicks dE* directly proportional to opposite bunch population N*

¢ Also increases when opposite bunch length decreases (charge density increases)

: ) . ] < 350 _ |
e From independent numerical integration 2 Nominal population
= (Code from E. Perez) - o« g,ob [ YEvingbunchlength
. . . . Iu.-:_" 250 L VR SO TR SR i
e Fittoa powerlaw in g, (orin g, equivalently) & N

VF 190
(S‘L‘:i X part 100

+2/3" ——
Bunch length/energy spread — % %0 |
D 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1
= Uncertainty of +o.05 on the exponent o2 o4 e e nz."n;l 1111111

Treated as systematic uncertainty in the following

i FCC Week, Brussels
Patrick Janot %5 June 50719 6
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Measurement of da

o Forequal e*and e” bunch populations, da is proportional to the common 0OE:

Sey — 1 0E, N OE_
“ 7~ tan aj/y \ E, E_

N,

part . I —
+ Therefore, 6a follows the same power law as 8E: dov o 2/3 " with 0.5 = 05 D 0
a
NE
,\TL’ ,-\riz t
* ' part + ' part
+ Thebunch population N, is in turn related to the luminosity: Lx 2= o Lox 2=,
J: J\E
ﬁuz
+ Leadingto the remarkable power law: Ov X 76"
Ovs

e It turns out that the beam crossing angle, the luminosity, and the centre-of mass energy spread can be
measured altogether with u*u~(y) events [see slide 10]

= Linear fit of a vs L2/, Y/ will give in turn the values of da and o,

i FCC Week, Brussels
H Patrick Janot 55 ne 5010
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Measurement with u*u=(y) events

One million dimwon events

o From total energy-momentum conservation 10—
¢ Inthe transverse plane [p,, p,, E] : see slide 3 ¢ Py - 5 mins
— With ISR 0.3 [ira
1,35 | Aaymmael iry = = (1%
9 ) Sin (L{}_ — t]..?+) sinf@ sinf~ A 0.3 mrad
(v = Zarcsin | — - . - A = ———". .
sin =~ sinf/~ — sin ™ sin 67 vV Ny N
H]:IE'Q 232 24 29..3 ZQI.B 3 302 304 ﬂl::.ﬁ "..h:I:I.B- 3'Ifl
Crossing Angle, « {rad)
¢ Inthelongitudinal direction [p,, E] : see my presentation in Amsterdam and the Energy Calibration paper
e Longitudinal boost distribution ~ v/s spread due to o; , onemilengmen e
Sl — ;Z’: EZ.Z.“"
xycosft + 1 cosf |
Tr. == =— - . [|— asymmatry - =

' cos(a/2) + |r4 cos 8 4+ x_ cosf| Aoys 1 wE oL
. FsinfF sin T 9vs \/"\"Jm [
with 7. = — - . : . iy
sin B sin ™ — sinf~ sin @~ F

AL 1 e T
+ Luminosity directly proportional to N, s \/‘.\-'W
FCC Week, Brussels 10

25 June 2019
A. Andreazza - The IDEA tracking system

Patrick Janot

FCC week, 1 July 2021



CNFN Deers o
Measurements during the filling period (Z pole)

a Measure o, 0, and N, for 11 steps of 40 seconds at the Z pole

/6 g |
* PlotaversusVN,, /0y’ L SIS N SV
e And fitastraightlinetothedata ° " 13%;
3{)15 __ .................................................. I ...........................................................................................
ap = 30.0008 £ 0.0016(stat.) £ 0.0031(syst.) mrad, -
Sa = 0.17610.0016(stat.) £ 0.0032(syst.) mrad, | g b R N N
3{)(}5 __ ............................................... : ...............................................................................................
+ Feedq, backto the centre-of-mass energy -
\/; = 2 ET E” Cos f'i[]'/‘z and i::'_:’: o ?llr'rd-r'l '_:;:1” ~1.3x107° i:;_i“. 30 E_ i _
G 1 1 1 G|2 1 1 1 G-|4 1 1 1 Glﬁ 1 1 1 Gla 1 1 1 1' 1

1 118
le. 'If GE

e Uncertainty of /s of the order of 2.5 keV
» Well within the requirements, negligible w.r.t. to the beam energy uncertainty (50 keV)

i FCC Week, Brussels
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2| Strange tagging

s Using dNdx and mTOF
|

& == e R e
é =z s vs g (no PID) i
= 2 | s vs g (mTOF) ]
1071 8 V8 g (dNdx -
10~ 5 svsg(a :
A 107 s
Ideal | ; ]
from MC 1 " 1
10° E" 'E

: -4 a1 g a1 L yopog uogp 3

10734 s . 0% 02 04 06 08 1
0 0.2 0.4 0.6 0.8 1 E(SlG)

£(SIG)

e Small room for improvement on the PID, in particular for strange tagging
o  TOF does not contribute as much as dNdx (30 ps resolution enough?)
m low pT tracks are not discriminating ?
m  Can be further improved using timing resolution for neutral K, vs n ?

REQUIRES FURTHER INVESTIGATION

FCC week, 1 Jul



