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s Knowledge about Z-boson from LEP measurements:
mz, I'z, Ohad,
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Measurement Pull Pull
3210123

m,[GeV] 91.1871:0.0021 .08 I
I,[GeV]  24944x00024  -56 -
op. [Nb] 415440037 175 —
R, 20768 £0.024  1.16 —
Ale 0.01701 = 0.00095 .80 -
A, 0.1483 00051 .21 '
A, 0.1425 £ 0.0044  -1.07 -—
sin6/r" 0.2321£0.0010 .60 -
my[GeV] 80.350=0.056  -.62 -
R, 0.21642 = 0.00073 .81 -
R, 0.1674+0.0038 -1.27 —

o° 0.0988 =0.0020 -220  m—
A 0.0692 +0.0037 -1.23 -
A, 09110025  -95 -
A, 0.630£0.026  -1.46 —
i  0.23099 £ 0.00026 -1.95  mmmm—m
sin®y, 0.2255+0.0021  1.13 —
my[GeV] 804480062  1.02 -
m, [GeV] 1743 £ 5.1 22 '
Aa(m;) 0.02804 = 0.00065 -.05 I

3210123
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Motivation

= Knowledge about Z-boson from LEP measurements:
mz, 'z, Ohad, ...

m Most precise determination of (heavy-quark) electroweak
observables
— Raised tension with the SM predictions

L. Réhrig | 07/04/2023

Measurement Pull Pull
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A, 0.630£0.026  -1.46 —
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m,[GeV] 80.448:0.062  1.02 -
m, [GeV] 1743 5.1 22 '
Aa(m;) 0.02804 =0.00065 -.05 I
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Motivation

= Knowledge about Z-boson from LEP measurements:
mz, 'z, Ohad, ...

m Most precise determination of (heavy-quark) electroweak
observables
— Raised tension with the SM predictions

m Largest tension on Als: Requires exquisite knowledge about
b-identification
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Motivation

Measurement Pull Pull
3210123
) m,[GeV] 91.1871 = 0.0021 08 ]
s Knowledge about Z-boson from LEP measurements: I,[GoV] 24944200024  -56 -
mz, Tz, Ohad, - .. oy [Mb] 4154420037 175 —
R, 20.768 = 0.024 1.16 —
. S AY® 0.01701 = 0.00095 .80 -
= Most precise determination of (heavy-quark) electroweak A 01483200051 21 I
observables A 0.1425 £ 0.0044  -1.07 -—
i i i icti sin0l5%' 0.2321 = 0.0010 60 -
— Raised tension with the SM predictions e 2821 = 0. :
my[GeV]  80.350 = 0.056 -.62 -
L ) b ) o Ry 0.21642 = 0.00073 .81 -
s Largest tension on Afs: Requires exquisite knowledge about R, 01674+ 0.0038 127 -—
b-identification Ay 0098800020 -2.20  memmm
A%C 0.0692 =0.0037 -1.23 -
. S A, 091120025  -95 -—
s Other observable that needs pure b-identification: A 06300026  -1.46 —
Rp = g2 sin8  0.23099 +0.00026 -1.95 -
7 rhad sin%,, 0.2255+0.0021  1.13 —
m,, [GeV]  80.448 = 0.062 1.02 -
m, [GeV] 1743 + 5.1 22 1

— Motivates testing new b-tagging proposals

Ac®(m,) 0.02804 =0.00065 -.05
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Evt. selection

mc stat.

N\ . Hemisphere
correlation

Next b-tagger for the FCC-ee

5%es
= Where to improve the knowledge on the Z (+ possibly clear tensions?): o
< @Tera-Z programme at FCC-ee with 6 - 10*? Z-decays!

m FCC-ee as proposed successor of HL-LHC starting operation in 2045

» Statistical precision on A2 and R, unrivalled
But: Systematic uncertainties have to keep track

DO — Ktm~

= Main systematic uncertainty from udsc-physics
D° — Ktn—m®
: DO — Ktom— ot

Proposal: b-hemisphere tagger
D° — K*tn—2n°

Identify (the charge of) the hemispheres by exclusively S A
reconstruct b-hadrons. Targets:

= Potential purity: 100 % thanks to the boost, By ~ 6.5
= Efficiency: 1%

G006
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Evt. selection

Next b-tagger for the FCC-ee MG st

= Where to improve the knowledge on the Z (+ possibly clear tensions?): R
— Q@Tera-Z programme at FCC-ee with 6 - 10*? Z-decays!

Hemisphere
correlation

m FCC-ee as proposed successor of HL-LHC starting operation in 2045

Tracking

= Statistical precision on AZg and R, unrivalled
But: Systematic uncertainties have to keep track

DO — Ktm~

= Main systematic uncertainty from udsc-physics
D° — Ktn—m®
: DO — Ktom— ot

Proposal: b-hemisphere tagger
D° — K*tm—2m®

Identify (the charge of) the hemispheres by exclusively S A
reconstruct b-hadrons. Targets:

= Potential purity: 100 % thanks to the boost, By ~ 6.5
= Efficiency: 1%

G006

— Removing background introduces an updated systematic uncertainty budget

Ry hemisphere efficiency correlation, AZg: QCD corrections
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Results

Purity & Efficiency

s 200+ b-hadron decay modes sum up to 1.1 %
tagging efficiency v

s Simulate FCC-ee Z-pole operation and recon-
struct BT-meson (chose 6 out of 200+) v/

" B — [1"K | 1t O FCC
10% & [ Combinatorical & partially > pole, IDEA preliminary ]

[ udsc-physics
{  Object-level

Candidates / 35 MeV

0%000 2500 3000 3500 4000 4500 5000 5500
m([n*K*]po 7%) /| MeV
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Results

Purity & Efficiency

s 200+ b-hadron decay modes sum up to 1.1 %
tagging efficiency v/

s Simulate FCC-ee Z-pole operation and recon-
struct BT-meson (chose 6 out of 200+) v/

?;% Qrce

Z-pole, IDEA preliminary-|

10

Candidates / 1 MeV

d

0&200 5225 5250 5275 5300 5325 5350
m([r*K*]po 1) | MeV

s Purity for the six modes > 99.6 %
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Results
Purity & Efficiency

s 200+ b-hadron decay modes sum up to 1.1 %
tagging efficiency v

Hemisphere correlation (Preliminary)

s Correlation C, between hemisphere tagging
efficiencies

a Simulate FCC-ee Z-pole operation and recon- = ta'g b'olth hem|spheres
struct BT-meson (chose 6 out of 200+) v/ tag individual hemispheres

> T T T T T ] GI'OS"'I"'I"'I"'I"'
- # Qrec T Gy cos@)) Qroo
-— ¥ Z-pole, IDEA preliminary [ Inclusive Cb Z-pole, CLD preliminary
= ik

g 10k i 1.00 _
5 bt E

=t

3 i ;

S H i 0.95

I . XJTJT'

0.90
1 1 1 1
04 0830 0.2 0.4 0.6 0.8 1.0
200 5225 5250 5275 5300 5325 5350 [ cos(@p)]
m([x*K*]po %) | MeV
s Purity for the six modes > 99.6 % s BT reconstruction on Full Simulation:

— G, = 0.965 £ 0.009(stat.)
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Conclusions and Outlook

m Exclusive b-hadron reconstruction as tagger for hemisphere charge
1 Application on Ry, and Alg: Z-pole run at FCC-ee unlocks statistical
power

2 Elimination of major sources of systematic uncertainty
= Remaining systematic uncertainties under investigation:

m See also poster for additional information
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Appendix: Primary vertex resolution

= Primary vertex resolution extracted from the CLD Full Simulation sample

D‘ -~ —r T T ]
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Appendix: D vertex and momentum resolution

m Vertex and momentum resolution for the Full Simulation sample with the CLD detector
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Appendix: BT vertex and momentum resolution

m Vertex and momentum resolution for the Full Simulation sample with the CLD detector
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Appendix: Further increasing the efficiency

m Efficiency of the tagger can be furhter improved by accepting also partially reconstructed candidates

= No degradation of the purity
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Fast Simulation: Decay mode BT — [KT7 |gom™
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Fast Simulation: Decay mode BT — [K T % g™
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Fast Simulation: Decay mode BT — [KTw 27 gomr ™
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Fast Simulation: Decay mode BT — [KT2m ] gom™
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Fast Simulation: Decay mode B™ — [€1£7] ;;, K™
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Fast Simulation: Decay mode Bt — [KTK™ 7] [KTm |50
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