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Why flavour ?

Flavour encompasses many of the open questions of the Standard Model.

 Why 3 generations of quarks, and
why the extreme hierarchy of masses ?

What determines the hierarchical structure of the CKM matrix ?

Via Vus Vi 0.9705 —0.9770  0.21 —0.24 0—0.014
Vea Ves Vo — 0.21 —0.24 0.971 — 0.973 0.036 — 0.070
Via Vis Vi 0—0.014 0.036 — 0.070 0.997 — 0.999

« The CKM paradigm accommodates CP violation,
but it does not really explain it. Furthermore, can

the study of quark flavour tell us anything about
the matter-antimatter asymmetry ?

Furthermore, flavour measurements are a tool of
discovery in their own right. Studies of loop-dominated
rare transitions probe mass scales far above what are accessible in direct searches !
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‘ LHCDb: status and prospects
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Run 3 proceeding very
well (after slowish start).

Everything known by 2040s ? No !! Many important measurements still statistics
limited, and some impossible because of challenges of hadronic environment.
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‘Belle II and SuperKEKb
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Sorld record lumi of 5.1 x 1034 cm-ss-1, with integrated luminosity of ~500 fb-!
at Y(4S). Goal is to accumulate 10 ab-t, and then push onwards to 50 ab.
Many world-leading results already produced, exploiting unique environment.
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FCC-ee essentials and enabling characteristics
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'FCC timeline

@ @ @ o @ @
Feasibili Proj AL-LHC O i f FCC (0] i f FCC-hh
easibility Study roject approval by enaiidicn e il peration o -8e peration o -hh

(geology, R&D on accelerator, CERN Council (15 years physics exploitation) (~ 20 years of physics exploitation)
detector and computing
technologies, administrative
procedures with the Host States,
environmental impact, financial
feasibility, etc.)

(or alternative project selected)

Overall FCC-ee schedule Injector Project schedule
e 04/2025-06/2027 pre-TDR entire project e 12/2028 TDR injector project
e 01/2026-12/2030 environmental evaluation and project authorisation 4 01/2028 - 12/2030 CE design and tendering
* gig—g;: 06/2032 acf‘é“c’im‘?d pro:'ject a:proval by CERN Council e 01/2029-12/2031 Accelerator and technical infrastructure engineering designs
° - esign and tendering e 01/2031-12/2034 Civil construction work
* 01/2032 TDR for collider and technical infrastructure . 0152032 - 12;2040 Component production (rates for RF structures as for SwissFEL)
e 01/2033-06/2041 CE construction work 01/2034—12/2036 T hp. " fp . llati
e (07/2039-12/2043 technical infrastructure installation ¢ / -1/ echnicatin rastructL.Jre Insta atl?n
e 07/2041-06/2045 accelerator installation s 01/2035-12/2040 Componen-t |r.15t:'=1llat|on and testing
o 06/2046 HW commissioning completed ¢ 01/2041 HW commissioning
e 07/2046 start of beam commissioning and operation hd 01/2042 Beam commissioning
¢ 01/2048 nominal beam operation
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FCC physics — source materials

Intense physics, experiment and detector studies have been conducted since launch
of Feasibility Study (FS) in 2021, summarised in Volume 1 of FS Report (FSR).

In addition, focused 10-page documents
N——— have been prepared for the ESPPU:
Feasibility Study Report

The FCC integrated programme: [CDS, ESPPU #241,
a physics manifesto arxiv:2504.02634]
Prospects in EW, Higgs and top [CDS, ESPPU #217]
physics at FCC

Volume 1 Prospects in BSM physics at FCC [CDS, ESPPU #242]

Physics, Experiments, Detectors
FCC: QCD physics [CDS, ESPPU #209]
- Prospects for flavour physics at FCC [CDS, ESPPU #196]
Prospects for physics at FCC-hh [CDS, ESPPU #227]
Expressions of interest for the [CDS, ESPPU #95]
B o e e development of detector concepts and

sub-detector systems for the FCC

[CDS, arXiv:2505.00272,
submitted to EPJC]

Flavour at FCC
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https://repository.cern/records/zqdvw-gh865
https://indico.cern.ch/event/1439855/contributions/6461657/
https://arxiv.org/abs/2504.02634
https://doi.org/10.17181/n78xk-qcv56
https://indico.cern.ch/event/1439855/contributions/6461619/
https://doi.org/10.17181/69m03-zzb95
https://indico.cern.ch/event/1439855/contributions/6461635/
https://doi.org/10.17181/nfcpy-vns54
https://indico.cern.ch/event/1439855/contributions/6461624/
https://doi.org/10.17181/jnzpp-1fw39
https://indico.cern.ch/event/1439855/contributions/6461584/
https://doi.org/10.17181/bzhc2-mem17
https://indico.cern.ch/event/1439855/contributions/6461632/
https://doi.org/10.17181/wr1sy-dbk95
https://indico.cern.ch/event/1439855/contributions/6461493/
https://cds.cern.ch/record/2928193
https://arxiv.org/abs/2505.00272

‘ FCC-ee as a flavour factory

High branching fraction of Z° into bbbar & ccbar, together with 6 x 1012 of Z%s
foreseen at FCC-ee, will provide very large sample for flavour studies.

Particle species B° BT B, A, B ¢ 1 1

Yield(xl[lg) 310 310 75 65 1.5 600 170

Putting “very large’ in context: Attribute Y4S) pp Z
« For B® and B*, >10x more than All hadron species oY
Belle Il (if Belle Il reaches 50 ab) High boost oY

€ _ _ Enormous production cross-section v
plus heavier b-hadrons; Negligible trigger losses v v
. Compared to LHCb, the production High geometrical acceptance / v
: : Low backgrounds v v

rate is lower, but no trigger loss, : _

_ _ Flavour-tagging powel v v
high acceptance + flavour-tagging Initial-energy constraint v (v')

power and low backgrounds.

Let’s look at a few key measurements, where FCC-ee will be game-changing.

Note that TeraZ’ is essential for these studies - "GigaZ’ at ILC lacks the statistics.
Final remark is that the ~108 W*W- events of FCC-ee bring their own possibilities...

(@ Calculated under the assumptions given in EPC+ 136 (2021) 837 .
Assumes 5 x 1012 Z decays, while Midterm Report assumes 6 x 1012 10



https://epjplus.epj.org/articles/epjplus/abs/2021/08/13360_2021_Article_1814/13360_2021_Article_1814.html

‘ FCNCs with neutrinos

b—sl*l- transitions have been topic of intensive study at all b-physics experiments.

« Many observables, and high sensitivity to New Physics contributions;

« Several interesting anomalies - ‘Ry, R¢-saga’ at LHCb has ended, but there
remain tantalising tensions with SM in BFs and certain angular observables;

» Interest further raised by first results in b—svvbar transitions, from Belle Il

PHYSICAL REVIEW D 109, 112006 (2024)
Evidence for B — K*vr decays

BF(B*—K*wvbar) = [2.3 £ 0.5(stat) "3 (syst)] x 10>  2.70 above SM

Theoretically, much cleaner than .
charged-lepton case (no charm loops). 2 ’ o

g ] p ( . p ) Wﬁﬁ< Y W S W
Also sensitive to 3" generation L1 SR L s
through v, contributions. ' " )

LT
yT
o 11


https://journals.aps.org/prd/abstract/10.1103/PhysRevD.109.112006

‘ FCNCs with neutrinos

Decays of interest: B — Kgqvv s o7 BT — KT

. B°- K*tui
(generally BFs of ~10°) g0 _, k=0, AY - Avw B} — Divw

BY and B* modes can be probed at Belle I, modulo statistics. Inaccessible at LHCDb.
All feasible at FCC-ee, with B — K*%v& and B? — ¢vw the most straightforward.

Studies of physics reach in these modes reported in [Amhis et al., JHEP 01 (2024) 144].

Thrust axis allows events to be separated
into two hemispheres (separated b jets an important ) LS
benefit at FCC-ee, which helps with combinatorics). P
BDT making use of vertex information, 3——7‘—L
reconstructed energy in each hemisphere etc. .

gives excellent signal to background discrimination. %

Flavour at FCC
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https://arxiv.org/abs/2309.11353

‘ FCNCs with neutrinos

Studies in [JHEP 01 (2024) 144] indicate BF can be measured with a statistical
uncertainty of 0.5% for B — K*9uw and 1.2% for BY — ¢vv. Limiting
systematic will come from knowledge of b-fragmentation and be of similar size.

BF measurements allow for CKM info (|V,V..*|) to be extracted, assuming form
factors well known enough (realistic expectation for ~2045), or to probe for NP

0 ®0  —
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1 L 1 1 1 1 - 3 ------------------- PRI
y ’ el
3] + s . 2 o
B(B — Kvi) 2023 A o | Nz=6x10m i
24 B(B = Kvi) ’ .
B B(B = K'up) .
1{ W B(B, — ¢v) . .
_ B B(A, — Avp) _ .
(f 0 ! Eg; 0
A
I
—11 ,/ :'
s I —1
4 : - SM
-2 y 4 ! \ Fr,
Nz =6 x 1012 4 rl’, Il |:|.‘ —21 e B
Ly 1
-3 or )\ A LB
-’I{ : L k 3
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Measurements of longitudinal polarisation of vector meson and full differential
analysis, will also be feasible with very interesting precision — rich prospects !

Flavour at FCC
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https://arxiv.org/abs/2309.11353

‘ B decays with taus

Many interesting NP models predict deviations in transitions involving third
generation leptons (and recall the long-standing Ry, Ry anomalies, where
there are hints that semi-tauonic tau decays violate lepton universality).

B+O—K**)1*1- is the golden FCNC decay with taus, but very rare in SM (~107),
well below current limits (10-3-104). Inaccessible at Belle Il or LHCb.

To reconstruct fully the o
kinematics of the decay, h
in order to achieve the B FDs

best background Cr=mmmmmmaa...

suppression, it is necessary
to reconstruct all the decay vertices
with the best possible precision.

Long considered a target mode for FCC-ee...

Flavour at FCC
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‘ B decays with taus

It will be difficult, but it seems that we can approach the SM BF (and very likely
be sensitive to any significant enhancements) — a remarkable prospect !

Invariant B0 mass with sel solutions and natural number of event

1 PV (3.0, 00238g0n. 30pam) & SV & TV [ X)0pm 30pm)

1404 Probability to ldentify o ¥ = 0.8)
s Nl B, KD.D.(D, - v
A_": 1201 e B, - K'°D,D,(D, - snxn")
%. 1 . B, K°Dgru(D, — 1)
O 1001 . B, KD.D,(D. - wrens)
=2 W B, KD:D,(D: = Doy, D, — 7v)
= W B, K°D,D,(D, - rv,D, - zwwr')
o B B, K*°D:rv(D = Dy, D, — wrrx"s0)
f: N B, —+ K'°D.D,D, = v, D, - mrza"x")
5 . B, K°DD,(D; = Doy, Dy - wraz"s")
,5: . i

b sig+ b
20

5.0

52 5.
m(K*[3x].[37),) [GeV /e

LUK}

Precision of BF measurement. as funetion of the resolution

& 5V and TV lengitudinal smearing : 20 pmn
*  [DEA baseline
w50 reduced material budget Iy VXD Fayers and BP

L JDEAdke #
L

Crheservation Sl

.
i 2 4 G B
SV oand TV transverse smearing in g

Signal, when reconstructed with very good resolution

[¥2/T/0€ Adauuy "sajfedin L]

However, reaching this level requires the best possible secondary-vertex resolution
(~few um). A detector-performance driver, even beyond initial concepts (e.g. IDEA).

Also, a good example of why it is necessary to collect so many Z decays !

Flavour at FCC
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https://indico.cern.ch/event/1307378/contributions/5723983/attachments/2790371/4866010/Talk_FCC.pdf

‘ B decays with taus

Another nice example, manifestly impossible at Belle Il and LHCb, is observation
and BF measurement of BXf — 771, , which is sensitive to e.g. 2HDM models
and certain leptoquark models (relevant for the Ry, Ry« anomalies).

Not particularly rare decay (~10-?), but B, production is low, and backgrounds high.

Studies performed in [Amhis et al., JHEP 2021 (2021) 133] suggest multivariate
selection making use of 3-prong decays, vertex and reconstructed energy info
should be sufficient to beat down background, including from B*T — 771 and
reconstruct several 1000 decays at high purity. Unique to FCC-ee (or CEPC) !

Similar CEPC study exists using leptonic decays [Zheng et al., CPC 45 (2021) 023001] .

Flavour at FCC
HQL 2025, 19/9/25 Guy Wilkinson 16


https://arxiv.org/abs/2105.13330
https://arxiv.org/abs/2007.08234

‘ CKM studies

A promising way to search for New Physics in CKM studies with b decays is to probe
for non-SM contributions in B? or B mixing. Requires advances in knowledge of
e.g. sin2B & @, but also the other parameters of Unitarity Triangle (+ lattice QCD!).

0.12

0.7 . —_— Tm CMS Preliminary
& = 2011 68% CL contours
— © — @ BY > J/wK* K~ channels only
e (—'/; € Summer 23 _: Ia 0.10 ) °
afl e ' SM no penguins
8 g 1w cos 2§ < 0 = 0.09
sol. wf cos 2B < — .
s (exchatCL>095) CMS 116.2 fb!
04 3 =
3 - 0.08 -1
= 3 - LHCb 9 fb
a —
0. +—
3 = 0.07
0.2 —: 0.06
~ = ATLAS 99.7 fb~?
0.1 \ 0.05
B 3
0.0 R HE | i Y . B e S o S NS L VS 0] i K ~ 0.04
-0.4 i . R i 0.6 0.8 1.0 —200 -150 —-100 -50 0 50 100 150
5 ¢IWKK” [mrad]

There will be substantial progress over the coming ~15 years at LHC (and we hope
Belle 1), and from lattice, but there is an opportunity for FCC-ee to make big impact.

Particular strengths: flavour tagging, high multiplicity modes, modes with neutrals.

Flavour at FCC
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‘ CKM studies — CP violation

FCC-ee will certainly be able to exploit b-meson samples collected at Z pole to make
exquisite measurements of key CP-violating parameters, i.e. B,y,®,, and others.

e.g. measure y with sub-degree precision in B.—D.K [Aleksan et al., arXiv:2107.05311].

B.—D.K selection, no PID

Fit to oscillations, for two of

B,—DK selection, with PID the four decay configurations

— it -—- fit 5000 4 — ft
BoDK 120 4 e Bs-DK ) . B.-D- K+
: Bj:DSJT( =K) . B,-D.n(=K) ::a £ Ef‘;glth:”_)"p"': 94%e 0L 800 :t a
mm 5%-D.K 100 - = B°-D.K 4000 1 gﬁ\(_npi;l)zz:——gojssoeqol + 57603 « B.-Df K~
N (sin(¢ — A))g; =-5.08e-01 + 7.9e-03
B~D, K 42 Bs—~D K " (pnf';n:fr-‘;'u—einslsifbglzivgaue . = data error
it = 2.1 + 9.0e-
Be~D; = K) % 80 1 Bs=D.n(=K) E 3000 r  data error
m B.-D:p(=K) 5 mm B.-D.p(=K) -
mm B-D n(=K) E 60 7 mm 8°-D.n(=K) E
1 = data error = = data error S 2000 7
S 404 £
NO PID <
1A 1000 A
r 20 -
‘”"av--"" " Sl 04 =SR] 0
533 534 535 536 537 538 539 540 541 533 534 535 536 537 538 539 540 541 0.0 05 10 15 20 25 3.0
mBsres MBSres x (in unit of lifetime /1)
« Excellent mass resolution;
Advantages w.r.t. LHCb: < Efficient use of modes with neutrals;
» Excellent flavour tagging.
Flavour at FCC
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https://arxiv.org/abs/2107.05311

‘ Flavour with WW events

A likely ultimate bottleneck in the search for NP in B°, BY mixing will come from
knowledge of V, [Charles et al., PRD 102 (2020) 056023]. Current precision ~2%, with
longstanding inclusive/exclusive problem. Semileptonic b decays are difficult !

Very promising complementary and alternative approach is to make measurement
using on-shell W decays from WW running. Here we expect ~108 events.

Signal b-jet  background
bssdd

Uucucu
c-jet
Ultimate precision will be dictated by performance of the jet-flavour taggers.

Foreseen statistical precision of |V,|= 0.15%. Z sample will allow tagging efficiency
to be controlled to this level. Similar technique can be used for |V, in ttbar events.

Flavour at FCC
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https://arxiv.org/abs/2006.04824

“Tau physics at FCC-ee

Tau-physics leadership passed from LEP to BaBar & Belle (I1). FCC-ee will deliver
(at least) 3-4 x more taus than at Belle Il, with equally clean environment & boost.

Lifetime and BF measurements

) : Tau lepton flavour violation searches
to test lepton universality

B(T = py), measured or expected upper limit

PDG 2024 [l FCC estimate S . .
el Belle 2021
0.17904 3-10%
68% CL contour 2.10°
£ 10 STCF 19.ab-t
Direct % 7-10% Bele 50 ab-1
S 5-10°4
measurement T UY
3.1074 e
0.1785 =
A b
f';“\ ' FCC-ee(@) 6- 10774
= 1.10%4
] 2010 2020 2030 2040 2050
z o B(t - 3p), measured or expected upper limit
S~ 1.1 ATLAS 2016 ® Measurement
[an] 3107 D & Estmate
1-1074
3.10°A BB o aoTs Qs 2024
0.1 780 A 110%4 BeHeza'm Beueuzgﬁ,‘
E CMS 3000 tb-1
g *'% LHCb 300 b-1" ATLAS 3000 fo-1
SM d . CIRRLY Balle 15011
pre iction 3107 T STCF 10 ab-1
—MHH -
110
289.5 290.0 2905 291.0 291.5 3-10™"'4 FCCos(2).6-1027 4 (
1-10™""
Tr [fS] 2010 2020 2030 2040 2050
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FCC-ee: detector requirements for flavour

What are the detector requirements for these measurements ? Any detector
optimised for e.g. Higgs or EW measurements will also be capable of excellent
flavour programme, but there are certain attributes that are particularly important.

(1) Particle identification (PID), i.e. T-K discrimination;

IDEA drift chamber promises to deliver excellent PID through cluster counting.
Alternatively, equip an experiment with a compact RICH system, e.g. 'ARC’.

[Chiarello et al., NIM A 936 (2019) 503] ARC cell and 11-K separation
Particle Separation (dE/dx vs dN/dx) [Forty, Tat, FCC Physics Wkshp Krakow, Jan 2023]

-
o
|

K-p Kaon-pion separation significance in ARC barrel

Cluster 2 — L~ —Gas

A ’ Omposite vesse| wa | Fiini ™y :

= counting = D
dE

Aerog el |

# of sigma

Insulation +‘5upport

| Aerogel _~ Photosensor array

OO Coling plate

o B Now - w o ~ © W
I L I ) L

0.1 1 10 100 ARC detector (one cell) | [ :

Momentum [GeV/c]

——
(2) Best possible vertex resolution (recall BO—K*0t*1 requirements);

(3) ECAL with best possible energy resolution for 11° reconstruction.

With 4 interaction points, FCC-ee can accommodate a detector optimised for flavour !
21


https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://indico.cern.ch/event/1176398/contributions/5208403/attachments/2581656/4452921/ARC_Presentation_FCC_Workshop_Krakow_25th_January_2023.pdf&ved=2ahUKEwjFhr6DnvqIAxUJfqQEHTUTAMoQFnoECBIQAQ&usg=AOvVaw3_d5GxeRYk_ozaqj8fDSzV
https://doi.org/10.1016/j.nima.2018.10.009

'Flavour in the 2070s

LHCb has demonstrated that a highly successful flavour programme is possible
at a pp collider. Good guess that there will still be lots still to do in the 2070s.
What though are the advantages, and challenges, of flavour at FCC-hh ?

parameter FCC-hh HL-LHC LHC
collision energy cms [TeV] g1-115 14
dipole field [T] 14-20 8.33
circumference [km] 20.7 26.7 .
e length k] s s Production rate of
beam current [A] 0.5 1.1 0.58 b_mesons will be a
bunch intensity [10"] 1 2.2 1.15
bunch spacing [ns] 25 25 factor 150-200x
hr. rad. I ring [K 1020 - 4250 7.3 3.6 ;
e higher than at
SR power / length [Wim/ap.] 13 -54 0.33 0.17
long. emit. damping time [h] 0.77 - 0.26 12.9 L H C b U pg I‘ad e | | |
peak luminosity [10* ecm?s] | ~30 5 (lev.) 1 |
events/bunch crossing ~1000 132 27
stored energy/beam [GJ] 6.1-8.9 0.7 0.36
Integrated luminosity/main IP [fb'] 20000 3000 300

The problem is of course, that we do not yet know how to build detectors that
can survive and trigger in this environment. This also is the opportunity. If the
radiation-hardness challenges can be overcome, it is not unreasonable to hope
that the advances in computing power will allow an even higher proportion of
b-decays to be captured and used for physics, than at the HL-LHC.

22



'Flavour in the 2070s

LHCb has demonstrated that a highly successful flavour programme is possible
at a pp collider. Good guess that there will still be lots still to do in the 2070s.
What though are the advantages, and challenges, of flavour at FCC-hh ?

parameter

collision energy cms [TeV]

FCC-hh
81-115

HL-LHC

14

LHC

dipole field [T]

14 -20

833

circumference [km]

920.7

26.7

Production rate of

arc length [km]

beam current [A]
bunch intensity [
bunch spacing [n

Opportunity unique to FCC-hh'!

mesons will be a
ictor 150-200x

synchr. mﬂdw (Not much b-physics at a muon collider.) |gher than at

SR power / lengt

long. emit. dampi _ICb Upgrade ” I
peak luminosity [ cm=s"] ~30 1

B (lev.)

events/bunch crossing

~1000

132

27

stored energy/beam [GJ]

€.1-89

0.7

0.36

Integrated luminosity/main IP [fb']

20000

3000

300

The problem is of course, that we do not yet know how to build detectors that
can survive and trigger in this environment. This also is the opportunity. If the
radiation-hardness challenges can be overcome, it is not unreasonable to hope
that the advances in computing power will allow an even higher proportion of
b-decays to be captured and used for physics, than at the HL-LHC.
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'Flavour in the 2070s

LHCb has demonstrated that a highly successful flavour programme is possible
at a pp collider. Is it feasible to have a flavour experiment at FCC-hh ?

transfer lines proposed to be
installed inside FCC-hh ring tunnel

———————

Well, there is certainly space
- around the ring. FCC-hh will
re-inhabit the same four
experimental caverns of FCC-ee.

Injection

Technical site \

The big ones will be for the General
Purpose Detectors, the "secondary
caverns’ are smaller, but still large,
Betatron collmation & could house e.g. FCCb and FCC-HI.

Technical site

Momentum
collimation

PG (Experiment site)
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‘ FCCDb — dimensions and layout ?

This question has already been studied by Spanish colleagues (Santiago) !

Fast simulation of a forward detector at 50 and 100
TeV proton-proton colliders

Veronika Chobanovs, Diego Martinez Santcs, Claire Prouve, Marcos Romero Lamas

Instituto Galego de Fisicn de Altas Enerefas (IGFAE), Universidade de Santiago de
Compostela, Santiago, Spain

Abstract

We cvaluate the performance of an LHOb ke detector using a fst simulation of proton-
proton collisious at center-of-mass enargies of 50 and 100 TaV. The study shows that detec
accepta utions coukd be similar to those at 4

arXiv:2012.02692v1 [hep-ex] 4 Dec 2020

arxiv:2012.02692

Flavour on a forward

detector at 50 and 100 TeV

11/06/2020 Claire Prouve, Diego Martinez Santos, Marcos Romero Lamas, Veronika Chobanova
University of Santiago de Compostela

FPCP, 2020

HQL 2025, 19/9/25
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https://arxiv.org/abs/2012.02692
https://indico.cern.ch/event/838862/contributions/3878277/attachments/2055073/3445780/Claire_FPCP.pdf

Wotrkshop: the flavoured circular collider

In order to understand better the capabilities of FCC-ee in flavour physics, we will
very soon launch an extended (~2 year) workshop, with a kick-off event at CERN
on 19-21 November. Announcement imminent. Sign up and join the efforts !

19-21 Nov 2025

CERN Q
Europe/Zurich timezone
25 Physics at the Flavoured Circular Collider: preparing for heavy quark and lepton studies in the post HL-
Videoconference LHC/Belle Il era

Experimentalists and theorists from the world-wide particle physics community are invited to
participate in an extended workshep, beginning autumn 2025 and scheduled to continue until summer
2027 to deepen our understanding of the potential of the FCC-ee for heavy-flavour physics in the quark
and lepton sector. This will build on the studies performed for the Conceptual Design Report and
Feasibility Study Report and seek to set the agenda, and prepare the tools, for physics in the post HL-
LHC and Belle Il era

https://indico.cern.ch/event/1588013/overview

Flavour at FCC
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https://indico.cern.ch/event/1588013/overview

‘ Conclusions

Much will remain to be done in flavour physics after the HL-LHC.

The Z pole and WW threshold runs at FCC-ee offer exciting opportunities
to make transformative measurements in the flavour sector.

These opportunities are unique to a circular machine, i.e. FCC-ee (or CEPC) !

To realise full potential of FCC-ee flavour programme will require (at least)
one experiment capable of high performance PID and m° and n reconstruction.

There are excellent arguments for a dedicated flavour experiment at FCC-hh.

Sign up for the Flavoured Circular Collider workshop !

Flavour at FCC
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Backups
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Flavour at FCC
Guy Wilkinson

28



'Flavour in the 2070s

LHCb has demonstrated that a highly successful flavour programme is possible
at a pp collider. Is it feasible to have a flavour experiment at FCC-hh ?

Tim Watson, 2024 Annecy Physics workshop (link):

Secondary (‘small’) cavern layout

i
| é
. E §
INTERACTIO! k3 A £
/'P0|NT 55 10 33 3.3
| / 50 ) 455 i, i 3 s
. | | i
o ( —_——t——— ____T h'L'E : RVIGE
= —R = __—_{ ____ 100 |
\ ) i
o >
25 25 | PLAN VIEW
EXFERIMENTAL SERVICE 1:1000
CAVERN CAVERN
SECTION B-B
1:1000

Max length of 66 m available, & 20-odd m in height. Large compared to LHCb
(20 m high & < 10 m in height / width), but what about a 100 TeV experiment ?
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https://indico.cern.ch/event/1307378/contributions/5720987/attachments/2788235/4862672/240129_Annecy_Physics_Conference_FCC.pdf

‘ FCCb - dimensions and layout

Nothing changes very much; FCCb won'’t need to be much longer than LHCD.
Certainly any increase in size will be < x2, so absolutely fine for ‘small cavern’.

K2 13 TeV
oo 50 TeV eudo rapidity:
13 Tev
100 TeV 50 T:V

100 TeV

8 5 8 B & EO

fmu‘uuT\m‘mu‘nu“ W G

" op(Ks) [MeV/e] .

(ks n(b°) n(Bs)
Flight distance along beam direction:
oz Decay in VELO: | o=F Decay in VELO: s Decay in VELO:
13 TeV: 70% 13 TeV: 100% 13 TeV: 100%
50 TeV: 63% “252 50 TeV: 99.9% osf 50 TeV: 99.9%
100 TeV: 60% 100 TeV: 99.8% | of 100 TeV: 99.5%
U W | g
p(D%) [MeV/c]

3 ?D(bo}'fmm] o T z 3 q F'SD(BSn)[mm]

Of course other geometries are conceivable, but for
. time being a forward spectrometer layout remains a
b(8.) [Mev/c good baseline... further studies welcome !

Flavour at FCC
HQL 2025, 19/9/25 Guy Wilkinson 30



