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Flavor Physics ==

» Flavor = species of the quarks and leptons
* Only weak interaction changes the species of the
guarks and leptons.
* Heavy flavor: c, b, t
v Hadrons with c, b: D, D, B, By, ...

Leptons Quarks

= v Many kinds of decay modes.
Ve \,)u T * Precise measurements of the decays can provide
i e T information of the physics beyond the Standard
e | U 1@ Model (SM).
e e v Loop diagrams: New Physics (NP) particles
| l_l 111 can virtually contribute to the decays
IhaiCeealota0 L Matlar v" Observables (branching fraction etc.) to be
c:~13GeV compared with the SM expectation.
b:~4.2GeV _ .— N €
1:1.78 GeV WS penguin- g
diagram
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= Flavor Physics Experiments )

Belle I

Two flavor physics experiments (producing b quarks) : LHCb and Belle Il
v' BESIII (e*e” collider for charm) ...

_ . « Huge cross section of b.
LHCb @ LHC, CERN : pp collision - Many particles at collision.

Forward detector optimized for b and c studies. - Neutral particles

Height : 10 m
Length: 20 m

kR e O 'CONStruction not trivial.

Vertex . ey 88| * Excellent vertex resolution to
: S — 1 separate b, c (weak) decays.

« Particle identification (PID).

* Run 1-2 (2010-2018)

v 9 fb~! data accumulated.

Tracker _— Muon e Run 3 started in 2022 with an

Turicensis

i - Chamb
Moo e CEHIERde  upgrade of the LHCh detector.

Stations

Detector for Run 1-2
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Super
Belle Il
- —

KL and muon detector

Resistive Plate Counter (barrel outer layers)
Scintillator + WLSF + MPPC

(end-caps , inner 2 barrel layers)

>

Particle Identification
Time-of-Propagation counter (barrel)
Prox. focusing Aerogel RICH (forward)

D
4—//

Belle IT

EM Calorimeter
Csl(Tl), waveform sampling electronics

\

~—
S —

electrons (7 GeV) el

Vertex Detector
2 layers Si Pixels (DEPFET) +
4 layers Si double sided st

f positrons (4 GeV)
Central Drift Chamber 3

Smaller cell size, long lever arm 3

ete” > Y(4S) —> Bé <4 Belle 11 TDR, arXiv:1011.0352

 Belle Il experiment at KEK: flavor physics experiment, successor of Belle.
« SuperKEKB asymmetric electron-positron collider: 4 GeV e* + 7 GeV e".
 Nano beam scheme to achieve high luminosity.
» General purpose Belle Il detector: 4n coverage

v' Key components: vertex detector, particle identification.
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D Belle |l )

« Operation with full detector started in O SRR
2019 ] B Recorded Weekly oo

15.0 A s fﬂRecurded dt = 424 [fbfl] ................................................................................

« Luminosity 4.7 X 10%*cm=2 s~ achieved

(un 8, 2022, S 3003
v World record (~ x2 of KEKB) P R A =i

v" Aiming one order higher. e || I 2°°§

« 424 b1 of data accumulated so far. 5.0 oM R - R :

- 100 2

Total integrated Weekly luminosity [fb™1]

v' Belle: 1 ab™ (= 1000 fb™1) in 11
years’ operation.
v Belle Il target: O(10) of Belle.

* Long shutdown (LS) 1 starts
from summer 2022 to fully

install the PXD detector. PXD J'lOJ|Stt
. . arrivead a
Operation will be resumed KEK from
around the end of 2023. DESY
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Event Display )=

Belle Il

pp collision

e*e~ collision
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"B Anomaly”

Super
KeEKB
»

» A few “anomalies” have been found in B meson decays.
v' The SM prediction and measurement have some discrepancy.

v LFU in B — D®t*y, DWI*y (I=e, )

(*)Mustration purposes

» Lepton Flavor Universality (LFU) — LHCbonly
v" In the SM, the coupling of EW Ry ] eonoowe o
Interaction does not depend on the Ryco ] Toligoe, e i

lepton flavor. [ o s :

v' B.F. to e, u, T should be the same Ry 7 revonmionet e
except for the effect of different mass. 'gj' i

» ~3c discrepancy from the SM prediction | o i
v LFU in B —» K®ete™, K®ptu~ Ry q Febadoei e :

v' Angular observables in B — K*u*u~

A — pKt
4771 1o

B K*0p¢
367550

BY 5 K** i
91, 1.40

B® — K¢
9fb 1, 150

BY K
9fp=1, 3.1

===SM

B(b— suu™)

B(b— sete™)

Flavor Physics and
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D LFU Test of B —> K&+ D)=z

Belle I

+ New results with LHCb full dataset (9 fb™2) on R, and R,.. WX‘“S%'S&%

B — K"l BO — K*0 (— K*r™) I*I- !
b — s process % (1) ﬂ e RO 31

/ charmonium
resonances

) P(25)
a, dF(B(+’O)—> K(+,*O)u+u—) )
/ 2 dq dI’
Ry k(42 @7) =2 & dg?
K, K"\ Tar Db % AT (BHO) 5 K+#0etem)
2 dq low
az dq

central
 Simultaneous fit to the K*, K*® modes.
 Take double ratio with B — K® J/y.
v' Cancel out the detector efficiency,
systematic uncertainty.

BH0) — K&20) Jhh(— eter))

(B~ K0 I ppo)) | X

R(K,K*) =N
£
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LFU Test of B — K®)|*|- )

&0 T T T T T T T T T T &0 N T
= B LHChH R low-¢* | 2400 LHChH Ri~ low-¢>
% = 40 it N i d e
2 === Signal - - A === Signal .
o [ Combinatorial | © | Combinatorial |
= ! =
=t =
= u 4 =200 ' -
1200 _ o B+ — K+M+“_ | = }' \ BO K*0M+H_
(IOW_q C_O) () === 8 0 Bﬁg._.m il
region) 5200 5400 5600 5300 5200 5400 5600 5800
m(KTptp~) [MeV/d?] m(KTrn=putu~) [MeV /c?]
L e U O L S R B
; LHCbH N Ry low-¢? él i LHCbH + DRK,; low-¢? :
Soop o0 R | Zop oot | A :
= i ——= Signal 1 = i ——=— Signal i
o i Combinatorial () | ! Combinatorial
= 40 [ [ Misidentification 1 = 40 I Misidentification -
% B I Partially Reconstructed % 5 I Partially Reconstructed -
:: i Bl B+ — Ktn(— ete ) ] : i 0 *Oeut e i
220} B* — Kre*e™| 20 B” — K™e"e™ ]
O | }
S0 p— i O o =TER — -
5000 5500 6000 5000 5500 6000
m(Ktete™) [MeV/c?] m(Ktr—ete™) [MeV/c?]
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D LFU Test of B —> K&+ )RS

slow_g2 - 42 2/ .4 i
% IOW q ) . q2 I~ [0.1,1.1]G6V2/C4 1 4 i LHCb RK 10“,_(12 _ 09944_%%%—%
» central-g© : g~ € [1.1,6.0] GeV~/c oyt Ry central-g? = 0.949+0048
- Rg+  low-¢> = 0.927+00%9
o [Ric = 0.004 10099 (o0t)¥0029 ((uopy 1ol ) o
low-¢ e gggg i Ry« central-¢2 = 10271007
Rk« = 0.927 13085 (stat)y oas (syst), .
o | Rk =0.949 082 (mt)*ﬁ 333( sys t) < 1.0F 417
central-¢ 7 +0.07 \H0.027 c i
_ 0.8
* Most precise LFU test. | O
* Four measurements are consistent 0 6- — SM |
with the SM (at 0.25). Or
v’ SM prediCtion (098'100) with Ry low-¢> Ry central-¢° Ry« low-¢> Ry central-¢*
uncertainty of ~0.01 .
» The anomaly looks gone.
S. Nishida (KEK) Flavor Physics and Physics of the Two Infinites
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B LFU in B = D®)I*v D

0.4 T I T T T T I T T T T I T T T T I

B(B — D™ 1v)

gc-\ L] L] L]
R(D(*)) = ) 2 'm Ay? =1.0 contours -
* R B Prelim. 2022 7
B(B — D®){v) aoF relim S i
R Bellels -
( — € 0or 'u) _ LHCbIS  30.--7F = ]
03— —_
- = LHCb22 -
T L -
_ 0.25 F o$ - Belle1 |
w- Vi L - 7
b —P > C b : Bellel?7 i 01 (016 09100s Average . ) :
S R(D) = 0.358 £ 0.025 + 0.012
fz d_ & 0.2 — +HFLAV SM Prediction R(D*)=0.285£0.010 £0.008
< < ~ R(D) = 0.298 % 0.004 p=-029 -
B R(D*)=0254+£0.005 o '2 P(x2) = 32% -
B 1 | L 1 1 L | PPDllﬂ' . L | L 1 1 L | L 7]
0.2 0.3 04 0.5

R(D)
» Possible contributions of NP particles (leptoquark, charged Higgs) in tree diagram.
« 3o tension between the SM and measurements so far.
v" LHCDb reported a new R(D®™) measurement with hadronic t decays.
» Analysis at Belle Il is going on.
* Belle Il reported measurements of LFU test between e and pin B — D® [*v | Xc I*v.
v' See K.Kozima’s talk on 29th (parallel talk)
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Lepton Flavor Violation Decays ))=E

 Lepton Flavor Violation (LFV) : clear signature of the NP.
» Searches for LFV decays in B, B, 7 ... are intensively going on at LHCD, Belle Il etc.
« A few results from Belle.

Ty [JHEP10(2021)019] B—Krl [arxiv:2212.04128] B.—lt [arxiv:2301.10989]
982 fb1: 912 M 1t 711 fol: 772 M BB 121 b 1@Y(5S) : 16 M BB
Belle T—>LlY SCi . :
@ 00 Fer T « Look at t recoil mass « Tag B, with B.— D_XIv
uéo.ozf—:f el 0 Gf —— Data S 35F
P et ] % B .=+ Signal (90% U.L.) % 3; a)B — et |waw
ISR I 3 e mmens A
__,.::f;:_E.'&EU_EZ.E..'.‘ * G F = g
R SRR RIS 4 S
ooz P e iTIITRIEIT 2 s LN
R DI I DA 1, | . . | B 2 22 24 26 28 3
003 Lt gt L 8 Or 9277476 18 2 22 74, P, (GeVic)
1.7 1.75 1.8 ¥ 1.[8éeV/cg]'g M, (GeVic) B(BS—>e’C) < 14.1)(10_4
) +5K*r*u~) < 0. -5 B(B < 7.3x107
B(t—>11y) < 4.2x10-8 BB R T n ) < 009l BBsour) < 7.3«
B < 5.6x10°8 B(B*—>K*t"e”) < 1.51x10 - First measurement of B.—ert
(’C—.>9Y) S .>< B(B*—>K*tu*) < 2.45><10‘: « B(B,—~ut) < 3.4x105 @LHCb
S. Nishida (KEK) Flavor Physics and Physics of the Two Infinites
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<D Kobayashi-Maskawa Theory )RE=

Belle I

Kobayashi-Maskawa (KM) theory

Complex phase in the quark mixing matrix
— CP violation in the Standard Model (SM)

CKM (Cabibbo-Kobayashi-Maskawa) Matrix

Vg Vi 1-22/2 A Ax3( i)

V=| v Ve Vg | =| A 1-12/2 AX2
Vis Vip A)L3(1—p®) AL 2 1
L : (o,m)
From the unitarity of the matrix: VRV VigVis b =B
VigVip™ + VegVep™ + VigVip™ = VeaVeb” - o
, =
b3 =y
(0,0) (1,0)
S. Nishida (KEK) Flavor Physics and Physics of the Two Infinites
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D CP Violation in B Meson )RS
Mixing-induced CP asymmetry of B mesons
« BO and B decay to a common CP eigenstate f-p.
« CP violation appears as a decay time difference.
F(EO(At) — fep) = T(BO(AL) — fep) \.
Acp(At) = —=
['(BO(At) — fep) + T(BO(AL) — fep)
= S sin(AmAt) + A cos(AmAt)

_ S : mixing induced CPV
S=-Esin(2¢,) forB - Jy Ks  (¢:=P) A : direct CPV (=—C)

'y >) (Ilzglglvo%tgg)) & ~30% measure position instead of time
<O or BO ~ o -

Belle IT

.:v 130“m B o_s -6 —a =3 L Z 4 3
At ~ Az/cBy

S. Nishida (KEK) Flavor Physics and Physics of the Two Infinites
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D CP Violation in B Meson )&

Belle I

In 2001, BaBar and Belle observed the CP violation in B mesons.
— Verification of the KM theory.

Belle result (771 fb™) sin(2¢,) = 0.667 + 0.023 + 0.012
[PRL 108, 171802 (2012)] A =0.006 £ 0.016 £ 0.012

toBy 2008 Nobel Prize
B [arXiv:2302.12898]

 First measurement by Belle Il is done with
190 fb.
o Statistically limited.

200

" Belle IT (Preliminary)

- [Ldr=190 fb~"
150 |

Candidates / (0.5 ps)

g
g
g
5 sin(2¢,) = 0.720 + 0.062 + 0.016
< S —— +0.047

=3 0 5 A=0.094 + 0.044 _0017

At [ps] :
S. Nishida (KEK) Flavor Physics and Physics of the Two Infinites
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D CP Violation in b—s Y)RES
b—c (B — Jhy KO) b—s (B — ¢KO, n’KO) ﬁ

3 - S\ i ) re
Jhy m = g 5 ,
BO £ B0 %% b, M
— {§< S
s —_
T~ KK LA T KeK,
d d |
In the SM,
S = -¢ sin(2¢,) eff
for b—s processes. NP contribution can sin(2p™) = 91“(2‘1) )@
make a discrepancy. boces Warld Average | |~ o07r0x002
. . . . tbKD ) “Avérage } *O 80+012
» The theoretical uncertainty (within SM) wk Average 1wl oeaio0s
depends on the final states. KooKy Average 1 da omson
« B > KOKOKO, $K°, ’KO are the cleanest SK Average 1 | 0§7:047
mOdeS (Sstheory ~a fEW %) 16 14 142 1 08 06 04 02 0 02 04 06 0B 1 12 14 16
S. Nishida (KEK) Flavor Physics and Physics of the Two Infinites
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5 CP Violation in B — ¢Kg 8

Belle I
B? - ¢K -
s 0 . ... 387MBB
BY — ¢Kg B* — ¢K
150_"'|"'|"'|"'|' 50||| 150\||
. Belle Il (Preliminary) ™8 B°-¢K? [+ BY, (a=+1) Belle 11 Preliminary | [+ B, (g=+1) Belle 11 Preliminary |
P 140:— jﬁdt: 362 =1 [ ] Bi—bK*’K_K_E ] 3 40 — + E?ag (q=—1) jL’df= 361.6fb_1—: g -+ Bz, (a=—1) fﬁd[’= 351.6fb_1:
§ 120 | ——+—— Ezt:ackground ] 8 0 3 ] 8 100 k 1
% s00f 1:; 1 1;_:
© 020} 8
> of 16217 events s £
o | W 1o | L0
3 ©f | |
.rgu 40;_ +Jp _* + f= O.g 2
© fLF ISERNE" ﬁﬁ‘{ E O.OE E
E.EGI I IS.;EZI I I5.I24I I IS.EBI I 5.28 §—0.5; é? | | |
Mg, [GeVic?] o 5 5
At [ps] At [ps]
_ _ _ +0.06 — _ +
« Compatible with world S=0.54+0.26 g g i_ 001(233—00132
average. A=0.31+0.20 Fo 02 N
» Most precise determination S = 074011 (control sample)
of Acp. HELAV 17 -0.13
A=-0.01+0.14
S. Nishida (KEK) Flavor Physics and Physics of the Two Infinites

Mar. 27, 2023 the Belle Il Experiment 18



D

QB% B — KTC ))<&<s
B - Kn - w ;ﬁ K+
« Rare decay, but relatively high branching fraction (~107°) BO {b Vi u_
 Tree diagram (with V) + penguin diagram d—'—\: m
v" Direct CP violation is possible (observed) )
« The sum-rule provides precise prediction of the relation of ﬂ rr\,(v%

. . ) g .
the branching fractions and A.p. B t\g<u} K
[M.Gronau, PLB627 (2005) 82] d u

Ktr— KOxt Bror+ Tgo
II{?T — Acp + «4 )

CP
B]{Jrﬁ— Tp+
K+70 Br+70 Tpo B 00
— 2L — 2/
By+r— Tp+ Br+r-

* |, IS predicted to be 0 within 1%
* Belle Il can measure all the observables.

S. Nishida (KEK) Flavor Physics and Physics of the Two Infinites
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Super
D B - Kn
Belle II >3
1750 F 120 | imi ——— S
- Belle Il (Preliminary) -—-=- B K*n~+c.c. i ?f:e Iléz;elfu:lr;ary) Slg_;nal
1500 - [ dt = 360 fo~? mm BO-mtn +c.c 100 LYEYE= W BB background
> F = : B Continuum background
Q : [ Background ) i
1250 F S 3
= o NI 0 0.0
S 1000 | RO K+ = i -I- BY -> K%
i - ~ 60
= 750 — R o RSt
2 i @ 40
@ 500F (@]
© " 20
250
0
Y — 3
= 25} - = S 29 .—d———-l—-—-l-—u-—-—l—..-.-—-l-u-._--—-—-
0:3_2_52_ D-_2'5:_..‘.|.‘..|...‘|....|‘...|....
- L L L | L L L L | L L L L | L L L L | L L L L | L L L L
—-0.10 —0.05 0.00 0.05 0.10 0.15 0.20 03 0.2 0-1 AE FGUQV] 01 0.2 0.3
AE [GeV]

B(BO—K*r1™) = (20.7 £ 0.4 + 0.6) x106  B(B°—>K°1% = (10.16 + 0.65 + 0.65) x107°
Acp(B°—>K*r™) = -0.07 £ 0.02 + 0.01 Acp(BO—Kr?) = -0.06 + 0.15 + 0.05

from the time-integrated analysis. This is
combined with the time-dependent analysis.

. = —0.03 + 0.13 + 0.05

 Consistent with the SM prediction (null).
« Competitive with world average (-0.13 £ 0.11)

even with smaller dataset
.~ than Belle

S. Nishida (KEK) Flavor Physics and Physics of the Two Infinites
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Physics at Belle Il )&

* Intensity frontier experiment: Search for New Physics with precise measurements.
* Rich physics programs with B, charm, .

Y)
8 physics O Charm Lifetimes
’ o ranchi
New hadron states Zb's, b bbal gluot pS/'/ ‘(\‘3‘)\ Gy hing Fractions, Dalitz analyses
O/){ A 2 1’/*[
S & Btz Le
> L % Pton flavi
___New Chgp, 6 2 %, or violation
——3lmo, 9 ) S
\/7\/0 2, < Charm d
N4 00 Scays urements
Nty G ; s pssuemen
““NQ@(—es o, RS
%N\ \td/Vts from penguins
New baryons
e b, Yub) .
\ New 5 N L — Xclusive measurements
i ions (g2l Pt Hagy > o surements _
e+e- ISR, pi+ pi- €ross-SeCO =" —2’s A %
O/ . O > Uny, |
Func\\oﬂs A o \;T;. 3“(\ g ~=€pton universality
. .
Spin Fragmentation o (a, gamma
i - @\QQ,"»' Dary 2 C‘\\“ g 3\& - LLLLLLL F—
320N Axion-Lik & , )

Linac e, & Pary, © t Direct T violation

....... o les ) " ndent Measurements g

e Depe v

Invisible 7+ 4o, Time Depeliz S physics phase ‘
4 Belle Il Data s b->s: B->phi ks, B->eta' Ks
O
Dark Higgs Da\’kse X

Heavy tau neutrin®

- 4 e é .
» Clean environment " sy soname

+ . Manef\C‘\Ao(\ z@‘z"\.\'.. & »@0 %Qeﬁa >
— . £ W 3
(e e CO I I I d e r) . % _Cia}.e!‘?-@" s eeys Y\abo\;@ samma and radiative penguins, B-->K(*) nu nubar
Taums o S ; ' 22V Ve right.
ad Va n tag e fo r th e Tau Spectral Func:;/fo% \)Q’o / /g %cfobve g currents, triple products
. . <2 & < % p,
fl n al States Wlth Lepton Flavor Violation (L) dq° ‘ 0%0 g 2s ’*'*EPM,Universalny, NP
. P S (.\6 universality, NP __
neutral particles and > Naeq
. . . _ Tau Electric pipole M= Q‘\“\‘,\ - e"J’s >
missing particles. *
——=ety e\e&O “3rmed resonances

v e.g. Bt K+VV J;ggra,u!muls:gg;::}

O/
__improve d 120

. ________________________________________________________________________________________________________________________________________________|
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D Physics at Belle Il ==

With half of the Belle dataset, Belle Il already have many world best or competing
measurements.

T. Fillinger’s talk on recent Belle |l

results on 29th (parallel) pele 1
. A & , AC f Ldr=207.21b"
Precise measurement -} ¢ P
New hadron (bottomonium) M Y - Cof g\ lifetime 4 ow
of D, A, Q lifetime <"} f %, — Fi
energy scan run at 10.75 GeV <=~ Background
¢ KNG and CP F
B physics O'Ovcmrm Lifetimes IE ' ii * E
\ Br; L - . . -
New hadron states Zb's, b bbar 8% ps/'/O/;('s. @Q‘(‘*S\é ?il*:ij”f Fractions, Dalitz analyses -2 0 2 D:L-xl,\ time ﬂﬂsl " . .
_ New Charp, 3 % Q'”* g, 20N Ravor violation
%y, % ?’o C f/rd,mdecays asurements
Newpo{tomomu%m\‘ P\% * (\u?‘ve Me
» eSrt,,@ 3 ‘ ’\“ td/Vts from penguins
ew baryons
New NP yub) Exclusive measurements
eve- ->ISR, pi+ pi- crosssections (&2 ady, e "
pi pi o) S o g\e“\,» U
cunci®® 2 & co'he 3‘4(\.* - ~lepron Universality
Spin Fragmentation E@&%@ Darg ‘9:,,,_9 C‘“\\ JSS peta, gamma
Linac e Time Dependent,Measu"e’“e"ts / Direct T violation

A. Ishikawa’s talk on I
dark sector at Belle I - - <

t CPV, isospin sum rules
o1 piDITEC
2, s
® o)
6’O' \L‘bo
&
; eca}’s \,\a‘s‘? K+ gamma and radiative penguins, B-->K(*) nu nubar

T~ B-2KLS

S 8.
2V Ve rig
e Ught-handed currents, triple products
Q‘,o
% p,
m 5 .\ N
T ) Aoo - lepton universality, NP % VV
.
4 %
NS\
Mol ;_,\"" N ,Cde¢ gamma determinations (u pdate Comes Soon)
Tau Electric DIpOE== o Pecay ‘
2t g
2t b Wt
28y, E\"'(‘“ harmed resonances

A_FB (tau, mu, e+, b, ¢

)
improved @2
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<D Plan b

=)
o

« SuperKEKB and Belle Il are now in Long
Shutdownl (LS1). Operation will be

—Lpeak-:Targa]‘ T
Int. L[ab-1] QD

b ¥ =}
E s 0 &
resumed around the end of 2023. gg e — .0 =
v' Accumulate an order magnitude ' 6| E
larger dataset than BaBar/Belle. = ) L S2 % =S
« LHCbD started Run3 operation. S — 20 §
* Many new results are expected to come. % 2 ¢ LS1 : m%
%2 4 (T | =
S‘_’ 2019 2024 2029 2034
% LHC N HL-LHC
Runi | | Run 2 | | Run 3
13Tev 13.6 TeV 136-14TeV
S TS

O |||||||@
510 7.5 x nominal Lumi
ATLAS - CMS .
experiment upgrade phase 1 ATLAS - CMS
pl
J
1

beam pipes xmmn al Lumi HL upgrade
000 b I Lum‘ ‘ 50 fb_l
e LHCb xS 9 fb .. 25 b1 =]
S. Nishida (KEK) Flavor Physics and Physics of the Two Infinites
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KeEKB

o

Backup
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D LFU Test of B —» K&~ )RS
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Table 11: SM predictions and uncertainties from the flavie software package @l
Ry low-g° Ry central-g¢” Rg- low-g° Hg- central-g°
SM prediction 0.9936 1.0007 0.9832 0.9964
=M uncertainty 0.0003 0.0003 0.0014 0.0006
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D CP Violation In b—s JJe=<s
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* More precise test of NP with b—s penguin in near future.
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(combination with Ref. [9]) ? 7 N
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B Abstract Yz

Belle Il is a flavor physics experiment at the asymmetric e+e- collider
SuperKEKB in Japan. Belle Il aims to record an order of magnitude more data
than the previous Belle experiment. Belle Il started operation in 2019 and has
accumulated 430 fb-1 of data to date. | will present the status and plans of the
Belle Il experiment, and review its recent results, including those on rare B
meson decays, CP violation and lepton flavor violation. This talk also covers
other flavor physics programs, including that of LHCb at CERN.

. ______________________________________________________________________________________________________________________________________________________________________________________________|
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