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Setting the scene

HIGGS AND FLAVOR

e

Sauge mathematically

[ " elegant symmetries

® Lgauge has huge flavor-degeneracy between the 3 generations.
o Global symmetry: U(1) x U(1)p x U(1)y x U(3)%.

o Flavor-degeneracy is massively broken by the
Higgs Yukawas resulting in strong hierarchy
171200 in quark masses.
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tting the scene

GREAT SUCCESS OF SM PARADIGM AT THE LHC
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Setting the scene

FLAVOR AS A DISCOVERY TOOL

Energy (GeV)

No unambiguous sign of New Physics yet...

101 | Planck o If Axp > TeV, precision flavor can probe the
1o | GUT “desert” via rare/forbidden loop-mediated
£ processes.
&
e Long history of flavor as an “indirect” probe
LHC =—=103 | Weak .
for new heavy particles:
— weak nuclear 8 decay = heavy W/Z
C;los,:, — Kg — uTpu~ GIM suppression = charm
physics B%-mixing at ARGUS = heavy top
Solar System
10% | Gravity — SM-like B(B? — u*u~) at the LHC = tight
[J. Hewett, LISHEP0Y] limits on MSSM/SUSY
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FLAVOR ANOMALIES OVER PAST DECADE...
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Flavor and Higgs

Measurements deviating
from SM predictions.

Anomalies development
tracked here.

Mostly from LHCb
involving b-decays.

Getting to 5o =
experimental, theory
and external (sys.)
challenges.
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https://www.nikhef.nl/~pkoppenb/anomalies.html

Setting the scene

b-FACTORIES: e"e™ VS pp COLLIDERS

DN D
<O
BELLE Belle T

N

ATLAS

EXPERIMENT

CNiS |

Running at ete™ — 7(4S) — BB. Low background,
€trigger ~ 100%. O(10%)B%*=. Bellell — O(10'9).

Excellent for electrons, neutrals, neutrinos, inclusive
and flavor-tagging power.

010 BY () Upgradell — x100. Busy

environment, initial partonic 4-mom unknown.

Excellent for exclusive muonic/hadronic modes,
PID, vertexing, all b-hadron species (A, BY, Bf...)

(9(1012) (s ) , but very high background. No PID.

Excellent tracking. Limited b-trigger (low pr)
bandwidth; “B-parking” at CMS (10'° b-hadron
pairs triggered just in 2018).
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LHCbD: current status
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LHCb Run 3

LHCB IN RUN 3 [LHCb Upgrade Ia (JINST19(2024)P05065)]

o General purpose forward experiment at the LHC.
e Major Upgrade Ia installed during LS2 (2018-21).

o Level0 h/w trigger
removed. Full

40MHz readout.

Magnet SciFi
Tracker

e il e Flexible s/w
: I trigger, real-time
align & calib

: o x5 pileup, x2 eff
New Upstrea —— for hadronic lines

(multihadrons even

Si-microstrip New Fiber

Tracker (SciFi)

Calo: PS4+SPD removed
new readouts
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https://arxiv.org/abs/2305.10515

L
2024 DATA-TAKING

e 2022—2024: commissioning— stable operation of a ~ brand new
detector + DAQ in a higher pileup environment.
LHCb Average Instantaneous Lumi in p-p in 2024
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2024 INTEGRATED LUMI

@ 2024 Run 3 pp-data taking ended last week. Remarkable haul in
2024, thanks to LHC and LHCb Ula DAQ.

— 10
' | == 2024 (13.6 TeV): 9.56 b '
== 2023 (13.6 TeV): 0.37 fo'
gl —2022(13.6 Tev): 0.82 b
= 2018 (13 TeV): 2.19 fo'
== 2017 (13 TeV): 1.71 fo'
6l —2016(13Tev): 167 fb!
= 2012 (8 TeV): 2.08 fb™'
= 2011 (7 TeV): 1.1 o'

L2024 > LRun1+2

Integrated Recorded Luminosity (fb

1
Mar May Jul Sep Nov
Month of the year
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CRUNCHING IT...

o Understanding and analyzing this large dataset will be the next big
challenge. Also, prepare for Run 3 2025.

[LHCb-FIGURE-2024-022] [LHCb-FIGURE-2024-010]
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Selected Run 1-+2 results

HicGs @ LHCB RUN 1+42: OUTLOOK
e Run 142 (9/fb): levelled lumi (4 ~ 1) for stable run conditions.

o New “proof-of-principle” searches towards upgrades, in addition to
core flavor program.

b W=(HY) . s.d b , &
W= (H") - Forward GPD
Z,~v(h, H, A) I Ve
Eloctrowealk o+ semi-leptonic $ H s e, W
@ H — 2xuip
bR; W, (HT) J5 . dr Classic direct Higgs couplings

Higgs — invisible
t b-anomalies, constraints
on extended Higgs models

Radiative v(Vr)
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Rare b — s penguins
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BASIS OF LOCAL OPERATORS FOR b — s PENGUINS

o (V — A) LH operators consistent with SM symmetries:

OF = (57,7 Pru) (ay"T* Prb) Os = (3717 Prb) Y (@7*7v°q)
q
0% = (57, Pru) (uy*Prb) Os = (31w T*Prb) Y (@v*1"7°T%)
q
Og = (§7uTuPLC) (E’yuTaPLb) O7 = 167 2TI’Lb(SO’,'“,IJRI))F‘W
05 = (57, Prc) (v Prb) Os = 16- 2mb(ST 0, PrO)G*
_ _ € _ -
Os = (59P1b) 3_ (@) O = 163 (FWPLO(E0)
q
e? .
Ox = (59T Prb) 3 (¢9"T%) O10 = 755 (51 PLb) (" 5¢)

q
e 01 (4-quark tree), O3_¢ (4-quark penguins),
° B?s) — pTpu sensitive to additional NP scalar Og p.
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Weak EFT for b-physics

THE THREE DOMINANT CONTRIBUTIONS

@ The dominant Oz 19 contributions, as a function of 7

BB — Ky /dg?

() ()
L ,C7 - C9
interference

0 5 10 15

q* [GeV?/c*]
b w- S
t

Csm |, Onp q

A g~ —5— [ 12 -
€ m2 AQ AR

w NP o

0y =

O10 =

~

= T;mb(gow,PRb)F“” photon

2 -
#(EWP Lb)(ey*e)  vector

2 -
12—2 (37uPLb) (Ut ys8) axial-vector
s

o Additional (’)'779710 as RH (quark) operators, suppressed in the SM,
but can be enhanced in NP scenarios.
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WILSON COEFFICIENTS AND LOCAL FF'S

e From SMEFT to weak EFT (WEFT) at my, scale:

/ integrate RGE evolve
heavy
E— .
fields

Herr = >, Ci(mw)O; Heet = > Ci(mp) O;
e The (dimensionless) Wilson coefficients encode the short-distance
physics. A(i = £) = 32 Co(mp) (£1On(my)]i)-

o The long-distance physics (hadronization) is encoded in the local
form-factors (theory). Eg. V“B%M(k:, q) = (M (k)|57,PLb|B(q+k))

@ Inputs to rich pheno from multibody amplitude analyses QLHCDb:
B — Knttt=, BY — o0, AY — AW te= BO — K*0y,
BY — KTK =y, A) — Aty
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NON-LOCAL (AKA CHARM LOOP) CONTRIBUTIONS

@ Non-local contributions from propagating c¢ are the bane:

u,d u,d

&\3()() T T
8’)s()— LHBCP Ktut 7-“
. (RS e |
N, 2
\‘\ b S =
~ 1
“s\ S’,l
N, ~
KOs 8
N S
<
= 3
E
rescattering? = -50 1 1 A A
SCa g €+ @) 1000 2000 3000 4000

: 2
[eps c77 (2017) 1611 My [MeV/c?]

o At leading order, the Oy is factorizable, but leads to strong
phases from the resonances (LHCb has measured these).

e Further (soft-+hard) gluons lead to non-factorizable contributions,
that can mimic NP contributions. Need data-driven approaches.
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Non-local effects

b — sy ": EFFECT ON GLOBAL FITS

e Both BFs and angular analyses show tensions. Cipa constrained by
BY — ptu~ and C7y by B — Xyv. Primary suspect is Cyy .

[PRL 127(2021)151801]
. x10%
T oup i ] o
Z 2 sMLCSRiLatico)|
c SM (LCSR) <}
5 SM (Lattice) Y
2 sl X
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[JHEP 06 (2014) 133]
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B(b — spu™ ™) systematically lower than SM
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. 050 .}4 @ CMS Run 2
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Biplab Dey (ELTE)

— e 2309.013{1 o e

Ll et
global fits | =—> long distance effects
% L’ 0.50-
o
-0 —175 —150 —-1.25 -1.00 —-0.75 -0.50 -0.25 0.00 0 —-L3 -L0 —0. 5 10
G Gy

Flavor and Higgs 24" October 2024 18 /37



THREE WAYS TO TAME HADRONIC UNCERTAINTIES

@ More model-independent amplitude analyses, including cc ansatz.
B — K*utpu~ for now, but BY, /1?) to follow. Hovering at ~ 20.
e Lepton Flavor Universality violation ( LFUV) in the rates:

N
(Hb—>X6’€ Hb—>XS'u'u)
Ry

N(Hb—>XJ/¢ ey /! Y Hb—>XJ/¢(u i)

with B(J — ete™)/B(JY — ptp™) =1 from PDG.
LHCb-2023 R(K ) update [prp108(2023)032002] + CMS-2023
[cMs-PAS-BPH-22-0051: SM-like.

e LFUV in angular observables Q; = S!' — S¢.
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TWO NEW DATA-DRIVEN FITS FOR BY — K*u* -

1/ Fit to long-distance #,(¢?) as model-independent z-expansion:

my, M M -
AL L =M {[(cg +C4) F (Cro + Clo)| Fala®) + 2mo e [(07 + Oh)smFx (¢2) — 16w2m—3m(q2>}
b

2/ S = Gy + V(@) Yig € sum {p, w, &, Jfib, ..., DD}

w 1.0 T T T T T 15

A Y _1 EEE Total
~ | DHMV LHCb 8.4fb
05 - LHCb 4.7 fo~! ORVDY ] 0 Total, SM WCs
. S 71 ¢ > Oonly SM from GRvDV
1 / ? & <0 constr. 05 /
E LHCb PRL 125 ] -
0.0 (2020) 011802 full q i
0.0
—05F . 3
_‘L{:; o] —05
-1.0F L 3
-10
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[PRL132(2024)131801 PRD109(2024)052009] ¢ [GeVz/c4]
T

3E 6 8 12 14 1618
¢ [GeV?/c!|

[JHEP09(2024)026]
ACy < 0 preferred but ¢ 3 A

. b LHCh8Af™ ]
overall tension reduced ~

both exp. and theory s ‘ ___________________

. improvements in future
-2 —1 0 —6L, I L I 1
Re(Cy*™) ’ e
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FOUR NEW b — seTe™ RESULTS

o Electron triggers need higher Ep thresholds to tackle ECal
occupancy, than muons. Lower statistics than muons.

o Data-driven trigger eff corrections in MC, and h — e background
removal, similar to 2023 R(K (*)) paper [PRD108(2023)032002]

dr/dg?

—
B, —dee
angular analysis
-
LHCb-PAPER-2024-030
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™

b—css :control modes ——————
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RUN 142 Ry AND Rgrr (PRELIMINARY)

@ Two new LFUV in the BFs:

T T T
LHCb Lip =907"

---- Signal
. Combinatorial
= B 6u(25) (J/X) ] 15
= MisID

- B - oy(2S)
- o)y
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First observation
First LFUV at high-¢?
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i o

1 HCb
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t10 k!

b

*1a
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1 1 L
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[LHCb-PAPER-2024-032]

T
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e
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5200
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[LHCb-PAPER-2024-046]
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LFUV in b — stte—

LFUV IN BY — K*9/*t/~ ANGULAR ANALYSIS

o BY - K*0¢te~ angular analysis in the central ¢® region.

o For LFUV, muonic results from [PRL132(2024)131801]

N. Gubemar, M. Reboud, D. Van yk,J. Vo, JHEP 08 (2022) 133

« | rate o< [%(1 — F)sin® O + Fi, cos? 0 I‘at;;)b
- Pi=c—2s,
\O +1(1 = ) sin® O cos 26, (1 _AFL)
e\ 6k . .
& N > —F}, cos? O cos 20, + S5 sin? O sin? 6, cos 2¢ P= 2(1 n; 3
By . . . . -
\ ! ‘ +54 sin 20k sin 26, cos ¢ + S5 sin 20k sin 6, cos ¢ A .
AN +4 A sin® O cos 0 + Sy sin 26 sin 6y sin ¢ B=t—my
" Sasa,
+ S sin 20 sin 26, sin ¢ + Sy sin? O sin’ 6, sin 2¢] Pises= \/%
2 2
q (S [1.1, 6.0] GeV Q1 _ qu _Pie

M. Alguerd, A Biswas, B Capdevis, S. Descotes-Genon, J. atias, EPJC 83 (2023) 7, 648

g LHCb 9fb~"! ]
S o 3 LHCD prose
g L s B0 LR
£ T - =
- o5+t i b -ré 0.2 I l
= o
z 0.0 i s i 500 [
: e, 1 T o2
—05+ .
0 consistent w/ SM 04

—0.5 0.0 0.5
[LHCb-PAPER-2024-022] cos 0y _10

(preliminary) T FL S3 S4 Ss Am S7 Ss S Or Q1 O Os 02 Qo Os Os
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from Bi_’ — ¢

B? — ¢ete” LOW-¢*> ANGULAR ANALYSES

e ¢ — 0 region close to the photon pole sensitive to C. () Accessible

7

only via the ee modes. B® — K*%¢te™ in [sHEP12(2020)081].

o Corresponding analysis with the BY. CP-averaged for now, but
TDCPV also very interesting.

T T T
—+ Daw

------ Bl—gete 3

Combinatorial

B> ¢a'(—> e*ey)

Bl gn (= e'ey) ]

- gy (> ee)

L4
5500 6000
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¢ € [0.0009, 0.2615] GeV?
[LHCb-PAPER-2024-030]
(preliminary)

consistent w/ SM

Candidates / (42.5 MeV/c2)

5000
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Candidates / (0.09)

A® = Z0.045+0.235 £ 0.014
AImCP = 0,002 + 0.247 £ 0.016,
AERCP — 0,116 + 0.155 + 0.006,

FL < 11.5% @ 90% CL.

T T

L s
0.5 0 05

050,

Flavor and Higgs

3
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1
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1 ~
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1 . ~
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) from BL’ — (;:f'+f'7

BY — ¢ete” LOW-¢*> ANGULAR ANALYSES

o Places constraints on RH currents in b — sv:

1.0
Constraints at 20
— = B(B— Xs)
05 ] ---= BY 5 K*0¢*e~ (LHCb)
B® — K*%te™ (Belle)
5 = B? — gete”
o 00 B® — K3n%y
3 B{ = ¢
(] Ay = Ay
Global
—0.5 4
/ flavio v255
-1.0

-10 05 0.0 05 1.0
Re(C7/Cr)

[LHCB-PAPER-2024-030-002]

(preliminary)
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By = utu”
BY + =
(s) — u - STATUS

06 ATLAS, CMS LHCb - Summer 2020

e Loop-+hel. suppressed in the SM. BY yet AT
~=s=.__ --LHCb

) — Combined
N

to be observed.
@ 2020 LHC combination: B(BY — utu™)

~ 2.40 below SM (mostly driven by L N
ATLAS). ey

4 5
[ATLAS-CONF-2020-049] BB — pu) (107%)

e Full Run 2 CMS and LHCb, both consistent w/ SM.
o Higher lumi at GPDs, while better mass resolution at LHCb:

B(B® > pru) (107)

[JHEPO4 (2019) 098] oms o 40113 TeY) [PRL 128, (2022) 041801]
— T

> 18 . . . . — 1a0f N1 — Full For F LHCb s ]
= ATLAS . 20152016 daa E 2 Combinatralbig Somieploric g 401, 91! el 7
Q 60 (s=13Tev,26.31b" 120 _Z. peaking bkg E T s 1
5 14704163 <BDT <1 —— Y [PLB842(2023) 137955] BDT 205
5 12l eee o X bkground 30f
2 Poakingbackground

|

204

Entries / 0.05 GeV
Candidates / ( 27.5 MeV/c2)

q&BOO 5000 5200 5400 5600 5800 Ll MU Lol -
Dimuon invariant mass [MeV] 49 5 51525354 55 56 5.7 58 5.9 5000 5500
my.,- [GeV]

6000
My [MeV/c?)

Biplab Dey (ELTE) Flavor and Higgs 24" October 2024 26 /37



B o utuy
BY — pTpy: FIRST DIRECT SEARCH  (mEpo7(2024) 101]

) _
[Phys.Rev.pos2022011 BY — 111
: ;

b LHC o 1 o Unlike Bg — T, no hel. suppression in
2 L] BY — yutp~~. Indirect limit from high-¢?
= 1op E ISR in BY — p*u~. Now, reconstructed 7.
g
s 3
S B do @ Sensitivity to C79 in addition to C1g. Theory
Y1
-9 -10 0
00 6000
B S HJ w'“‘w” B ~ 107 to 10" depends on B; — v FF.
T o — - — . B(BY— utp ) < 3.6(4.2) x[1078,
R §MEEE e UL only B(BY— wtu ) < 6.5 (7.7) x[107%,
EI S 2w w/ Run 2 B(BY— whu ) < 3.4(4.2) x|107%,
i Z;"M‘:Z;:‘:‘,Jr fw B(BY = i 1)1, with 6 veto < 2.9 (3.4) x[1078,
° :Z ° o B(BY— 't i y) comp. < 2.5(2.8) x|107%,
AL B SN B i+ e ocersr
5000 ssmm(#'}f}’?lsxl?V/t’J 5000 Ssmmmwy)mm EIOJ:B N ,LL /,l, ’ymm\pmla _é
i EE + Jr— % Bs‘)/frﬂ
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2 [GeV/eH
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https://arxiv.org/abs/2404.03375

¢s FROM BY MIXING IN b — scc

o In the SM, BY — Fg mixing angle ¢, = 2arg[—(VisVyy/(Ves V)], is
small, precisely known and sensitive to penguins.

. Ca 0.00026
o CKMFitter-2023: 5 = 0.0188210:09026

e Consistent w/ SM, but statistics limited.

[PRL132(2024)051802] , LHCb: [HFLAV LHC combination]:
05D D =y LHCb HFLAV
Bi~bibe 31 68% CL contours DO 8 fb~?
013 LEE»j/wnn 5! 68% CL contours
(Alog £ =1.15)
_ - Cor 9.6 -2
7011 '
3 2
— ¥}
» gn
5 0.09 3 LHCb 9 fb~?
. ombined*
Combined LHCh "ATs errors scaled by 1.6
0.07
ATLAS 99.7 fb=*
01 o1 ’ 0033 0.1 . 0.1
s [rad] ¢5lrad]
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http://ckmfitter.in2p3.fr/www/results/plots_summer23/num/ckmEval_results_summer23.html#etiquette2
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.132.051802
https://hflav-eos.web.cern.ch/hflav-eos/osc/HFLAV_2024/#DMS

Yet another anomaly?

+ 4+ — [PRD109, 112006(2024)
BT — K vevy AT BELLEII [PRL 127 181802 (2021)]

> o Access to 3rd gen. in EWP (also B — K%7=771)

No charm
loop poll.
v

Theory prediction from lattice: 6% precision.
Previous best UL at 1.6 x 107° at 90% CL.

BT — K1+ invisible: no access at LHCb.
A \Ki Conventionally, hadronic tag. New: inclusive tag.
e

Y Al Data/MC checks from control samples: ¢ + BB
<, Dea®oD (B— DY) (— K*X)v,Bt - KtK K} 5,B* —

incl. B «Charged particles

high ctog  Fmwre £ M, BY 5 K¥DO,
BT = KT [Jp (= pp)]

N|
[

Bt — 1t K?)

miss ’

: e Two-step BDT(ITA). ITA/HTA agrees.
wrn s | @ ITA: 2.30 tension w/ BABAR-SL tag.

e Combined: 3.50 evidence, 2.70 deviation
10 from SM

10° x Br(B* K * vi
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https://arxiv.org/abs/2311.14647
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.127.181802
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.108.L011102
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.107.014511
https://journals.aps.org/prd/pdf/10.1103/PhysRevD.87.112005

b — ¢t U, and friends
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THE TWO TOWERS

Vi u,c}b
b — > u,c o Hard at LHCb because of missing v’s

W, H e " e Ry = B(Hy — X.77,)/B(H, — X A"7).
.% 7, (= at LHCb.

e ~ 30 tensions in V| and R(D™). |V,4| probably SM/exp. issue.

— 48 T T T ™3 '
'?9 3 L o E 68% CL Lontours E
j_ﬁ 44 E Exclusive [V,,| Inclusive 3 ]
S 44E IV,,J: GGOU 3 B
> 40F NVallVad Vol globalfir ]
.
E Average E ]
+E E ]
E U E
38 3
36 = — F
34F E =
32F E E ]
3B HFLAV r R(D) = 0,342 +0.026, —
2e E 3 02 furLavsutbrdicion Rig_%;gd.zmirom‘i‘:’u. ]
. | | | ) i u IR(D')=0254 gorx]sl . b = 35% . ]
36 38 40 42 “ 02 03 04 05
[Vl [107] R(D)
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Semileptonic tensions

7 RECONSTRUCTION AT LHCB

Muonic (BelleII+LHCb)

Decay of T —» uX with
BF~17.4%"

o Higher statistics

e Same final state as B — D*uv
normalization mode. Many
systematics cancel.

e Multiple missing v’s. Infer pp

using boost approx. pp o py;g

Biplab Dey (ELTE)

Flavor and Higgs

Hadronic (LHCb)

Decay of T - 3n(n?)
with BF ~ 13.5%

@ Cleaner selections.

o Normalization mode is
B — D*3r (A — A.3m).
Need external BFs as inputs
(— systematics).

@ Better resolutions in the
kinematic variables. Two

two-fold ambiguities.
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Semileptonic tensions

OTHER SEMITAUONIC RESULTS

oo -4 o First evidence, B~ — D**U(— D**r)r v,

- 71 o Important bkgd for R(D™)

— 1 o R(D1(2420)° + D3(2460)°) =

. 0.13 + 0.03(stat) £ 0.01(syst) & 0.02(ext)
200 300 400 500 600 700

(uico-piPER-2026-037) m(d"m)-m(d") MeV/e?l @ Consistent w/ SM at 1o

(preliminary)

B N
2 S
3 S

Candidates / (62.5 MeV/c?)
w
S
S

~ Mo —— * izati i 0 *—rt

z o I D* polarization in, B" — D* 7tu,

o E

S 57 GeVlis FP' =0512£007+0.03 atg® <7 GeVZ/c* S

- D* = Dr FP'=035+0.08+002 atg®>7 GeV/c* -

'g s helicity angle

S 2f FP"=0495+0017  atg? <7 GeV2/c* ¢
- =}
| E
: FP*=0383+0006  atq®>7 GeV*/c* &
-1 0 1-1 0 o 1

larXiv:2311.05224] % o Consistent w/ SM, but statistics limited.

@ Run 1 R(A.) [PrL128(2022)191803] also consistent w/ SM.
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Direct Higgs searches
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-
H — bb(ct) IN FORWARD JETS AT LHCB

ATLAS

NN Muon
EEl HCal
Bl ECal
BN Tracking

o Excellent tracking, vertexing, lepton-id in
the forward region. HF jet tagging.

o bb(ce)+lepton: sensitive to WH/ZH.

o T
2 o08f b-ets s
=] E <. 3 (_lmzm"xso
£ OF lightjets - s [ 12
2 o04f . 2 Wiz
0.2 2 -:ummlwmunﬂl
S . .
o & ,, 19 Nosignal in Run 1. UL:
y N b 7 b c 80y
-0.4f . -
0.6F LHCb simulation == 3 Yy < ySM? Yy < ySM
083 DT Im HF Vs (u(]w) jets T TRy
[ 13 05 0 o5 [LHCb-CONF~2016-006] m;; [GeV]
[JINST10(2015)P06013] BDT(be vs udsg) Runl unpublished
o 08 T T T
3
& —— Parfoctreconstructon
&

@ Run 2: regression for jet energy correction

e (77 mass) and DNN for jet identification.
=S 1 1 . C o C
AE TRt orgmg o] Upg.ra?d-e II 300/ tb projection: y© ~ 2y&\
20 20 50 %0 T00 sensitivity possible.
[LHCB-PUB-2018-009] p.Get) [GeV]
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N
Exoric Hicags — LLPs AT LHCB

o Lower mass reach than GPDs due to softer triggers.

B tsomie o my = s00ev = 1F ~1:1 my, scan, my > 2m
e e TR H = XoXg g 2000 0 X
O E w|c moBONE - m, =350V s 2 0 ~0~0
— RA ? )’E%) — eiM:FV E 0 h — Xle
E 3o H — mymy % : B Ty =200ps
4 = kS
- X oip g1
Ao i £ ¢ 5
> SN o 1 g 10" -0
= my — di-jet e copeemene] T P XT 7 HGidy
=~ mup = 108 GeV/e? = mup = 50 GeV/c 20 40 60
107 % . 001 LLPmass  [GeV/c?]
[EPJCT77(2017)812], 2/fb vt [EPJC81, 261(2021)] Run2 rue [ps] [EPJC82(2022)4,373], Run2
[EPJC84(2024)6,608] D scalars (8C5)

S e b— sS(— up

m 10°®

> 1010 R

o R PR

o] 10-13 ~.

= forward

+ Downstreamyg g, - - - FASER2 10712

= 10716} - - - Downstreamygygt —— LHCbRun -~

© B =~ - G MATHUSL.

05 1 5 10 50 1071 -

mg [GeV]
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[EPJCSO(QOQO) 12, 1177]

prse

Flavor and Higgs

1.0
ms (GeV)
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SUMMARY AND OUTLOOK

o Flavor constraints are a critical part of

RASRES X v NP search paradigm.
Elﬂs = 5 £ . A 5 10°
£ is 53
PR 3 I 1ot —
i ff §§1 e Around 20 (b — sfT¢7) and 30
102 RN G . . :
w s $1iiianis (b — crv) tensions still persistent.
S |l | E
Omervanie e Leptoquarks, Z’, charged Higgs...?

o Much more data is coming in Run 3+. Large program at LHCb:
o Both b — ¢ and b — s with baryons (A9, 2, 2, =) and Bf.

o TDCPV in b — s: BY — ¢utp~—, B — K%t n=v, B® — K%».
o Higgs to HF Yukawa couplings can be probed at LHCb.

o LHCD can probe dark Higgs portal both at low and high
transversity, with downstream tracking and CODEX-b.
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