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Flavor Physics Beyond the Standard Model

Extremely successful Standard Model (SM). But many fundamental questions remain unanswered

 hierarchy problem, matter-antimatter asymmetry in the Universe, dark matter...~> New
Physics (NP) beyond the SM.

Role of flavor physics: search for NP through processes sensitive to presence of virtual heavy
particles.

Direct search at LHC energy frontier, indirect search at precision frontier.
If NP is seen by one of the experiments, confirmation by the other would be important.
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Advantage of e*e” Flavor Factories

* New physics models that we search for in Belle |l

are those that include more specific flavor
couplings, for which indirect searches can push
the new physics scale much higher than the direct

search programs.

* Advantage of e*e flavor factories

* Low backgrounds, high trigger efficiency, negligible
trigger bias, excellent y and ¥ reconstruction...

* Quantum correlated B°BO pairs. High flavor-tagging
efficiency (~36% @Belle I, ~3.5-6%@LHCb).

* Good kinematic resolutions. Decays with large missing
mass analyses are possible.

* Large sample of T leptons. Search for Lepton Flavor
Violation T decays at O(107).
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Bell Il Physics book, arXiv1808.10567

Be ‘ ‘e | | P hyS I CS P rOg ra m Broad program to search New Physics in B, D and 7 decays

Observables Expected the. accu- Expected ' Facility (2025)
The primary goals of Belle Il, are to search for NP e e Xp: Unoortalaly
in the flavor sector and to improve the precision e " Vo Belle
@3 [°] Hokx 1.0 LHCb/Belle 11
of measurements of SM parameters. Vo) incl, e CKM 1% Belle II
[V.p| excl. ok 1.5% Belle 11
L. |V,j,| incl. *ox 3% Belle 11
e CKM precision Vup| excl. o 2% Belle 1/LHCb
C'P Violation
i ici S(B = ¢KY) ok 0.02 Belle I
* hew phy5|_cs through precision tests of HAOT) “  cpy o Belle I
the unitarity triangle Ap K0, 1 Belle 1
AB— K"n) [10 ] ok 0.20 LHCb/Belle II
. . (Semi-)leptonic
* New CP violation phase? B(B - 1) 109 - 3% Belle II
B(B — ) [1079) ** SL 7% Belle II
1 R(B — Dtv) ok 3% Belle II
* CPV In B and D decays R(B:>> D*Ttv) KK 2% Belle II/LHCb
] ] Radiative & EW Penguins
 Signature of charged Higgs boson or BB Xe) ™ 4% Belle 11
Acp(BaXsm) [1072] 0.005 Belle 11
leptoquarks? S(B — K97%) wax 0.03 Belle II
) sy EWP G Belle I
*B—>tvandB - DY/tv B(B-»ITW ) 10 6] wk 15% Belle II
. ] B(B — Kvw) [107°] w4t 20% Belle I
* Lepton Flavor Violation decays. BB Kt 0.03 Belle I1/LHCb
. . _ B(Ds — pv) *oxK 0.9% Belle 11
* Electroweak penguin decays b = sltl~,svv B(Ds - 1) 2% Belle 1
Acp(DO — K2x%) [1072]  ** 0.03 Belle 11
. . . la/p|(D° — Kgﬂ""n ok D 0.03 Belle 11
* New Physics in flavor changing neutral T A i Belle II
current transitions? f“j 4y 1019 - Belle 11
T — ey [10719] ok T <100 Belle II 4

° T — ppp [10710) ok <3 Belle II/LHCb




Belle Il Physics Potential

KEK Preprint 2018-27
BELLE2-PAPER-2018-001

FERMILABPUB-838T o The Belle || Physics Book is the
T PUB S0 outcome of the B2TIP (Belle Il Theory
ArXiv 1808.10567 UWThPh 2018-26 Interface) Workshops
The Belle IT Physics Book * Emphasis is on New Physics searches.
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Belle Il @ Super-KEKB

Intensity frontier B- factory experlment Successor to Belle @KEKB,(19 9-
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SuperKEKB Accelerator

* Major upgrade to the KEKB accelerator with
x 40 designed luminosity (8 x 103> cm™s)

Machine parameters

SuperKEKB KEKB
LER/HER  LER/HER
E(GeV) 4.0/7.0 3.5/8.0
£ (nm) 3.2/4.6 18/24
x20
([Sy at IP(mm)  0.27/0.30 5.9/5.9 )
et 32/25 120/120
IP(mm) 80
Half i “
alt crossing
angle(mrad) 41.5 a X2 0
20
( I(A) 3.6/2.6 1.6/1.2 ) )
Lifetime ~|Omin | 30min/200min
L(cm2s')  80x10% 2.1%103

Small beam spot size (6 x 0.06 x 150) um3 comparing to Belle
beam spot (120 x 5 x 8000) um?3

Tiny beam size is crucial to achieve the luminosity and is a useful
constraint for TDCPV analyses.

KEKB

SuperKEKB

><

The vertex distribution is constrained
in the nano-beam scheme.

Nano-Beam (SuperKEKB Phase2)

Z vertex distribution

Ordinary collision (KEKB)

Belle case 1999 data —_ .
_ ‘ . g Belle 1l 2018 (preliminary)
F (C) = 3000 F Median=-0.015cm .“0
E o 2500 | 0sg=0.055cm ' "
- 2000 o -
.9__) + 4+  Runs 1869-2047
X 2 1500 -
w
F 1000
: 3 i .
220000 -10000 ' 0 10000 20000 500 [Ldt=24pb-1
-1.0cm “Z(um) 1.0 cm 0 b t L e X
-0.4 -0.2 0.0 0.2 0.4
o =4.5mm %o lom]

o =550 pm
As expected, the effective bunch length is reduced from ~5 -

mm (KEKB) to 0.5mm (SuperKEKB)



Belle || Detector

KL and muon detector
Resistive Plate Counter (barrel outer layers)
Scintillator + WLSF + MPPC °

(end-caps , inner 2 barrel layers) Belle Ilis a Slgmflcant

upgrade of Belle. Goal: 50
ab! of data.

—

- i

EM Calorimeter

Csl(TI), waveform sampling electronics e Better vertexin g: PXD +

SVD.

 New CDC: larger coverage
and smaller cells.

—

Particle Identification

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

electrons (7 GeV)

e iTOP (imaging time-of-

Vertex Detector — :
2 layers Si Pixels (DEPFET) + \'I‘T""'—‘-L.f;;‘j propagathn) and A.RICH
4 layers Si double sided strip DSSD .'l . . | (Aerogel Ring-Imaging
w Y 4 | Cherenkov detector) for
¢ - Particle Identification.

E positrons (4 GeV)
¢ * Electromagnetic
Calorimeter: waveform

sampling.
e KLM: RPC + Scintillators.

Central Drift Chamber

Smaller cell size, long lever arm

Belle Il TDR, arXiv:1011.0352



C K I\/l P I | | N * The main goal of Belle Il is to precisely measure the
eLiSIo CKM unitary triangle, and look for BSM physics using

precision measurements.

(p, 1) ~ . . . ~
e 0 Af__
C a5 K=Y | BT
_ e a e
> JAD Vi= [ théﬂy D==|Be<s]
(0,0) 0~ (0,1) 0 —0 |t |44
s t B'Br B’ B, B« B,
Bw—% \ \\f\b p
Bsnmpp a/®,  B>D*[v/b->clV |Ve|viaForm factor /OPE | current World Average
HFLAV = (22.2 40.7)°
B->D()KC)  y[®s B>mlv/b->ulv |Vu|via Form factor / OPE HFLAV — (84,9+51y0
B>J/WKs Bl/®1 M>Iv(y) IVup| via Decay constant fy HFLAV — (71.1%%%)0
. Vo] = (3.98 + 0.08 + 0.22) 10
Bs>J/p® B Amg, Ams Vo Viias)| via BagfactorBe ||\ "\ (41 8 +0.4 +0.6) x 103

* In the presence of NP, additional phases might lead to an overall inconsistency of the constraints .
on the CKM Unitarity Triangle. This would be a clear indication of NP.



Time-Dependent CP Violation Measurement

for ¢,(f) and ¢, (a) measurements

* Time- dependP_nt CPV effects are related to interference
between B®B9 mixing and decay amplitudes.

* ¢, and ¢, can be measured in TD CPV analyses of b = cCs

and b — uud.

(&

—|At|/7‘Bo

P(At,q) =

47'Bo

arXiv: 1808.10567

1+ q (Acp cos AmgAt + Scp sin AmgAt)] *

N
Q
T

|
&

Scp ~sin2¢; 2  (attree order)

 The BYBO pairs from Y(4S) are produced

in a coherent, entangled quantum
mechanical state. When B%(B9 ) decays,
the flavor wavefunction of other B (B°)
collapses and it propagates alone.

CP violation, mixing and lifetime are
coming together and can be found in the
fit to At distribution.
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Events /(0.1 ps)
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e (7 GeV)| e* (4 GeV) I AZ~ 130 ;:r e

TagVz - GenTagVz /cm

Az resolution
I pu
Belle Belle Il

Az resolution

G At resolution

43 um 26 um

BB produced in quantum
entangled state:
Bsic flavour q identified
inclusively from BTAG flavour

Yas) B - ——— - —e—=rcn

0 S~
At = Az/Byc Ks® =< vl
with lower By = 0.28
and improved o, s

with new vertex detector




Belle Il Prospects for ¢4 (B)

* ¢, is the most precisely measured UT parameter:
o« pfFAV = (22.2 £0.7)°

 Tree-dominated b — ccs, golden mode B® — J /YK

* small theoretical uncertainty and clean experimental
signature.

* syst. due to vertex and At resolution will be the
limiting uncertainty with 50 ab™ of data.

 contribution of penguin diagrams with a different
CKM phase is expected to be at less than 1% level.

« B% - J/ym? to estimate penguin pollution.

. Ef)(pected total uncertainty: 6¢; < 0.1° with 50
a

* For penguin-do 1nated modes b - qgs: B® -
PKs, ' (UKS
. partlcularly sensitive to NP.

Ul

Tree * Gluonic Penguin * Constrains
(NP sensitive) penguin
g - pollutions
2 * Belle II _[L 50ab”  gee,
? A ]
oo
o+ 2 b
oo o
0.2 ’*_. ,A_:'
’f‘""’:‘ o JyK_ (S=0.70)
e 4 'K, (S=0.55)
4)'4_. | T BT T
-10 -5 0 5 10
At (ps)
Aop = Acos(AMATt) + Ssin(AMALt)
WA (2017) 5ab~! 50 ab—!
Channel o(S) o(A) o(S) o(A) o(S) o(A)
.]/1/)KO 0.022 0.021 0.012 0.011 0.0052 0.0090
oK° 0.12 0.14 0.048 0.035 0.020 0.011
n'K° 0.06 0.04 0.032 0.020 0.015 0.008
wKO 0.21 0.14 0.08 0.06 0.024 0.020
KSW ~ 0.20 0.12 0.10 0.07 0.031 0.021
K 0.17 0.10 0.09 0.06 0.028 0.018




Belle Il Prospects for ¢, (a)

¢, measurement based on b = uud processes.
Significant contributions from Penguins: ¢¢f, = ¢, +

Ag,

Most precise determination of ¢, from isospin
analysis of BY - nmr, pp decays.

BY - 9% %(never measured so far):
« 9% mainly decays to two photons which do not provide
information to reconstruct the vertex of the B.
* eight-fold ambiguity on ¢, .
« challenge of Belle II: B° decag vertex reconstructed based
on y conversion and Dalitz ° decay (7° - eTey).

Current precision: ¢5FL4V = (84-915}:%)0

Expected total uncertainty: §¢, < 1° with 50 abt:

5000
4000f

3000F

Events /(0.12 ps )

2000f

1000

—6 —4 -2 0 2 < 6
AL - At*" [ps]
- B
O 1t—BeIIeData B—nm pp
"_ 0.85 - BIIMC no S,
L|—=BIIMC w. S,
0.6
0.4
0.2
B \
0 — ! L )
85 90 95 100
¢, (°)
Belle 1l Physics Book- arXiv:1808.10567 2
. Current 50 ab™!
arXiv: 1808.10567 e
projection

[ODR
Experimental:

Theoretical:

0.6°
< 1.0°




Belle Il Prospects for ¢b5 (¥)

¢ is the phase between b-->u and b --> ¢ transition : accessible ~ -

at tree level. Very precise theoretical prediction.

Same final state for D and D = interference = possibility of CPV

e DUE)

Afavor. (B— Ty DOK—)

Measured via the interference between B~ - D°K~ and B~ —

— HEple

DOK~ , various D° channels:

* (CP-eigenstates [GLW]

e CF and DCS decays (K *tm~)[ADS]
* Self-conjugate multibody states: K¢h*h™ [Dalitz/GGSZ]

* SCS: KsKtm™ [GLS]

i(0p—¢3)

Golden method in Belle Il: GGSZ B~ - D°(Ksn*trn ™)K~
* Model-independent binned Dalitz plot.

* Precise D strong phase measurement needed to match Belle Il statistics

precision. Expected from BESIII D decays.

Current precision: ¢3

HFLAV

= (71.1

+4.6
—5.3

)°, statistics limited.

Expected total uncertainty: §¢p; < 1.6° with 50 ab™..
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Belle Il Physics Book - arXiv:1808.10567
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CKM Global Fit Projection

Belle Il projection @ 50 ab'
Current world average projection @
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* CKM angles measurements will improve quickly already with 5-10 ab™ of Belle Il data.

* There is excellent potential at Belle Il to discover new physics through precision tests of the
unitarity triangle.

* In order to clarify the significance of the agreement or deviation, global fits may be
necessary.

14



Semi-Inclusive
> hadronic tagging’

(Semi-)Leptonic B Decays

side
Belle Il analyses use semi-leptonic and hadronic tagging for
flavor, charge, kinematics.

. . 2 . 2 A
Signal fits based on M~ i, calorimeter extra energy... . hiss 0 .
Belle Il has developed a new “Full Event Interpretation” tool N
based on fast Boosted Decision Trees (>1000 B decay
modes). S Signal side
|V, | measured to about 10% accuracy - 1% at Belle . y
5 o discoveries of B> tv and B-> pv expected with < 5 ab™ B

Full Event Interpretation @ Belle Il

’, Tracks | \V!Displaced Vertices ‘/Neutral Clusters ‘
Observables Belle Belle 11 : /”ﬁ"\-‘—‘_:-_:_\::_:____ 3 [ - '_‘_

(2017) 5 ab~! 50 ab~—! + D e 5

[Vep| incl. 4221073 . (1 + 1.8%) 1.2% - [e J [" J ;"
|Vip| excl. 39.0-1073 + (1 £ 3.0%ex. £ 1.4%n.) 1.8% 1.4% )/
| V| incl. 4471073 - (1 £ 6.0%ex. £ 2.5%.)  3.4% 3.0%
| V| excl. (WA) 3.65-1073 - (1 £ 2.5%ex. £ 3.0%1.)  2.4% 1.2%
B(B — tv) [1079] 91 - (1 4+ 24%) 9% 4%
B(B — pv) [1079] < 1.7 20% 7%

(
R(B — Drv) (Had. tag)  0.374 - (1 + 16.5%) 6% 3%
R(B — D*rv) (Had. tag) 0.296 - (1 % 7.4%) 3% 2%




B — D*lv Lepton Universality

* In the SM, the difference between B>D *) v and B>D™*uv, is the mass of the
leptons. Theoretical uncertainties in form factors and |V, | largely cancel out

Y — BT(E%D(*)T_V_T) _
R(D ) Br(B->DM1~ ) (L=e n)

* Sensitive to NP because of the 3" generation quark and leptons are involved.

e Current world average of R(D*) is in tension with SM, has drew great attention recently.
* NP: Leptoquarks(LQ) model...

* A better understanding of these anomalous results is of high priority at Belle Il.

*A T l T T T T l T T T T l T T T T I T T :-\ 0.5 B T 17T I 1T T 7T I L | IIIIIIIIIIIIIIII I L ] b
— - O L _
e I [ HFLAV average Ax*=1.0 contours | el - Belle Il Projection ] .\
[ 0.4 — — 0.45 :_ — gz:l;:roombination _: \
B B C LHCb 7] W— / H -\
B BaBarl?2 ] [ —— World Combination ] \ N
0.35 __ 3s _— 04 — - SM prediction: PRD92 054410 (2015), PRD85 094025 (2012) —
- LHCb18 ] C ]
0.25 C_ F Belle19 Bellel5 ] 0.3 :_ _: b -=
B Bellel7 E 0 25:_ 3 _: \
02H + Average of SM predictions HFLAV ’ - -
o R(D) = 0.299 +0.003 |_Spring 2019 |+ C 1o contours ]
C R(D*) = 0.258 +0.005 PO =27% ] C | | ]
l s l N L | 1 l N L | N I 1 s \ 0-2 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
02 03 Yy 03 025 03 085 04 045 05 055 06
R(D) n/N\



B - K®[*]~ Lepton Universality (loop)

Br(B - K®u*u™)

R( K(*)) —
Br(B » K(Mete™) B
- vz -0 Q@
< “°F —— Belle 2019 1 Belle 2019 X
c 2 Z . LHCH 2049 Preliminary N Physi
1.8 v BaBar 2012 ( ew YS|CS) ‘
1 .6? = SN
1.4 ' T ‘
= — 0.3 —~ 0.6
1.2¢ < T NS
e e e R R T F oy Belle Il 2019 £ Belle Il 2019
0.85 . 0.25- \ Projections for R(K 0.5 Projections for R(K*)
0'6;_ 2 IS{T |B|e||rl*i%n(r)\:1-?\ irz(l \{12301?11?118\41%\1 QN1 02: == € (0.1,4.0) GeV* 04: "”" . e q2 €(0.045,1.1) G‘:VE
0.4 LACb20139: PRL122(2019) 19101 B o e (4.0,8.12) GeV? SRS v o € (1.1,6.0) GeV
0.2:_ BaBar: PRD 86 (2012) 032012 : ., i8] q2 c (1 c 6 0) Gevz : ’:’,r.‘ ".”I H q2 e (15 0,190) Gev<
: 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 _1 Q O o 0-3 ’.". ‘k/Q .- Z O e
04 = o 15 2025 0 5: & > 14.18 GeV? . e o > 0.045 GeV
R (GeVvZ/cH C . AN ‘ -
- , ®, -=:whole q r K% *a,
— 2.2 01; 4”"1.. a . 02; 'r..'. .l"q
§< = —— Belle 2019 Belle 2019 B R HREC B 2o NS
oc 2E —— LHCb 2017 Preliminary 0.05" e 0.1— S
1.8 o BaBar 2012 s T e
1.6 —— SM JHEP 01, 093 (2018 C C |
= 1 L 0 | 1 L I
1.4— 0 1 10 1 10 L 4
1.2 Integrated Luminosity (ab™) Integrated Luminosity (ab™)
1
: _. L L . .
08 I » Belle Il data will help clarify the role of new physics in
0.6/ _ 1 i cr:
o.4F- Belle2019; arXiv 1904.02440 be S” tra nSItIOHS
4k LHCb: JHEP 1708 (2017) 055
-2 BaBar: PRD 86 (2012) 032012 * Belle Il can provide data from inclusive measurements
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0] 5 10

o (GeVZ/ch) (less theory ambiguity) Y



Belle Il data: clearly demonstrates the combined performance

C h a M P hyS | CS of the VXD system. World average: 7,0 = 410 fs.

DO Lifetime in Belle IT Phase 3 data: tp0 =370 £ 40 (stat.) fs

"VI'IY'YI"Y'II'IY' "I TT TTrTTrTT I T T

* Charm mixing parameters.

e Golden method at Belle Il: D** — Don;rlow

 flavor tagging
* observables: DY invariant mass ; AM =
m(D**) — m(D?)

e Direct Charm CPV 1

« excellent y and ° reconstruction will allow
Belle Il to search for CPV in complementary

10°
Belle Il Preliminary

» Data

. Signad

|: ¢t background

T llllll

| IIIII|

J-Ldt=0.34fb’

10

- Model

Events /(0.1 ps)

LU llll

—
final states that contain neutral particles. R e
« D% > KK, DY > ntn%, DO > yop, yp tye (PS)
N ( D— f) —N ( 5_) ]_—.) Table 12: Expected errors on several selected charm physics observables.
ACP — —— Observables Belle Belle 11
N(D—-f)+N(D—f) (2017) 5 ab~l 50 ab~!
z(D° = Klntr™) [1072]  0.56+£0.19+ V5 0.16 0.11
* (semi-)leptonic decays D(gy — hl*v, for V4 oD K ) L DAL E g 010 002
q/p — Tt . ' ' . .
and V_ and decay constants f, fp, Aep(Dt = nin®) 102 23412402 054 0.17
_ _ Acp(D® — 7%7%) [1072]  —0.03+£0.64+0.10 0.28 0.09
* Rare decays DO — l+l , DO — VvV Acp(D° = K%7°) [1072]  —0.214+0.16 +£0.09  0.08 0.02
Acp(D° — KOK%) [1072]  0.02+£1.53+£0.17  0.66 0.23
Acp(D° — ¢v) [1072] —94+6.6+0.1 +3.0 +1.0

Ip, 2.5% 1.1% 0.3%




Charged Lepton Flavor Violation(LFV)

* LFV is highly suppressed in
the SM even if neutrino
oscillation is taken into
account; experimentally
unreachable.

e Several NP models predict
to enhance LFV to be
0O(10713-1077), observable
in “near” future
experiments.

* Belle Il will push down the
current bounds further by
more than an order of
magnitude (below 10°).

107

10°

107

90% C.L. upper limits for LFV t decays

104
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Status of Belle Il Experiment



Belle |l First Collision!

0:38, April 26, 2018




Spring 2019, First Phase 3 Physics Run

 Phase3: 2 months of collisions in
2019 so far. 6.49fb-! data.

* L(peak) ¥ 6.1 x 1033 cm2 st
* L(SuperKEKB peak) ~1.2 x 1034
cm2sd
 comparable to PEP-II best but

background too high to turn on
Belle Il

* Most of the Belle Il detector
subsystems are working well.

 Phase3 run will resume in Oct.
2019.
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Beauty “Rediscovery”

~1/2 of Phase 3 data

~1/10 of the Phase 3 data

Belle Il preliminary [cdt=0.41b™
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Clear signals are seen.

 Demonstration of Belle II's B physics capabilities:
Modes with neutrals, and K¢ mesons are efficiently
reconstructed along with all-charged final states.



Summary

* Belle Il experiment at SuperKEKB aims to
find New Physics beyond the SM with
precision measurements. Complementary

and competitive to LHCb.
Belle Il RoadMap

* We have just completed the first physics run s nmmny |
in the Super B Factory mode (Phase 3) in RORE g Wein
spring 20109. S | -

i

* Successful detector commissioning so far ot o™ i o
but further progress requires high-efficiency 7
data-taking by Belle Il and much more | et , T
operation time for SuperKEKB. L SRR = S T DR

| tails are i
All the defails are in ee—nn(y) B—pv

* Potential for exciting results in the first years msermsess ey — S0EH e
of data taking.



Backup Slides



SuperKEKB, the first new collider in particle physics since the LHC in
2008 (electron-positron (e*e) rather than proton-proton (pp))

Positron ring

Super
KeKkKB
- )
Phase 1:

Background, Optics Commis
Feb-June 2016.
Brand new

3 km positron ring.

Phase 2: Pilot run
Superconducting Final Focus, add
positron damping ring,

First Collisions (0.5 fb1).

April 27-July 17, 2018

Phase 3: = Physics run (March 27-
June 30tv, 2019)

N

Electron ring

| Belle II detector

collision point

Electron-Positron
linear accelerator

Positron damping ring
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2019: First Collisions 1n the Phase 3 Physics Run

(the VXD i1s installed in Belle II).
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Impact parameter
distributions in
two-track events.
Alignment and
calibration are
working well.

VXD
resolution in
impact
parameter
~14 microns



$ Time-dependent B-Bbar mixing signature

Belle II

_O «
+ - 0 + -
First oscillation B ->Dlv—> (D )ﬂs v
Partial reconstruction and time
determination uses only Lepton

I tagging. (Belle Il data)
2 i Belle Il 2019, preliminary
S e
398 ™ JLdt:2.66fb“
3 = Check Mv? sideband
X 06 e ++ (consistent with MC) and
g I | continuum with loose cuts
> o4l (no oscillation)
) L ® Data +
(':; [ Expected
g 0,2_— T = 1525 ps
L A 1 1 Not CP violating:
% D T funmix(t)= K [1+ cos(Amyg At)]

IAtl [ps]

Use flavor specific final states but
requires tagging. Verifies Belle II VXD
capabilities for CP violation.



Charged Lepton Flavor Violation
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