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The legacy from the B Factories

State of the art of the CKM UT fit (contributions from LEP, Tevatron, K experiments, ... ):
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Spring 2001 (pre sin2f3 from B Factories) Summer 2011 (pre LHCD)

Tremendous progress from the B-Factory experiments (BaBar and Belle) in
one decade of Flavor Physics:

> discovery of CP violation in B mesons;
> measurements of all UT angles, improvement on the knowledge of its sides;
> spectacular confirmation of the CKM paradigm.
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Asymmetry
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Strong competition from LHCb
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Why pursuing the ete- approach

* Is it worth continuing on the e*e- path?

* Competition on final states containing only charged particles and/or
where vertexing can be exploited to suppress backgrounds is hopeless;

 Still, many of the interesting modes are unique to B Factories:
> channels with O, K, n®, ... ;

> final states with one or more v’s;

> modes affected by “difficult” backgrounds, where the full knowledge
of the kinematics in the event is the only way to control them;

* In general: a wider spectrum of measurements allows for a better
understanding (or highlights our lack of...);

* And of course, there is not only CKM Physics!
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The SuperKEKB Collider

KEKB
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Improvements over KEKB:
x20 by ‘nanobeam scheme’;
x1.5 by increasing beam currents.

Goals:
Instantaneous lumi: ~6 x 10* cm™s™
Integrated lumi: 50 ab™
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The Belle II Detector

It looks like the old Belle, but practically it is a brand new detector!

(only the structure, the superconducting magnet,
and the crystals of the calorimeter are re-utilized) L SE WAL S

Resistive Plate Counter (barrel outer layers)
Scintillator + WLSF + MPPC
(end-caps , inner 2 barrel layers)

e

EM Calorimeter
Csl(TI), waveform sampling eleclronics

—

—
—

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

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

\\\

positrons (4 GeV)

Upgrade highlights:

. ) . Central Drift Chamber
> improved vertexing resolution and Smaller cellsize, long lever arm

KS reconstruction efficiency;

< 4

> enhanced K/ separation;
> new trigger lines for Dark Sector searches, first Neural Network single track trigger;
> more efficient analysis tools, thanks to widespread use of machine learning techniques.
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Data taking, status and plans

Belle Il Online luminosity Exp: 7-21 - All runs 555
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> Extraordinary effort from local people, who
kept the ball rolling during COVID19 times;

> Record instantaneous luminosity:
3.12 x 1034 cm2 s°1;

> Now running for the first time above the
Y (4S), at ~10.75 GeV.
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Integrated luminosity (delivered) [fb™]
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> Still a long way to go, before

reaching 50 ab-1!

> In 2023 we will have a ~9 months

long shutdown to replace the
(incomplete) pixel vertex detector;

> A second shutdown will probably

take place after 2026.

So far, we produced physics results using up to ~128 fb-!
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Outline

In the following, I will cover results (actual or expected) relevant to the:
> CKM UT sides;
> CKM UT angles;

Particular emphasis will be put on those measurements in which
Belle (II) has unique sensitivity;

Only a cursory overview will be given: for more details and discussion,
please attend also:

> N. Rout, “First results of B - DK at Belle II” (Monday, WG5)

> T. Humair, “Mixing and mixing related CPV in B system” (Tuesday, WG4)

» S. Hazra, “Charmless B decay measurements at Belle II” (Wednesday, WG5)
> N. Toutounji, “Belle IT new results on B semileptonic decays (Thursday, WG2)
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The sides of the UT

Current precision: ~5% Current precision: ~1%
b S *
R = Vud ub R, = Vid tb
u — —
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Im
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IVubI and chbI at Belle (I1)

Inclusive and Exclusive b— (c,u)lv Branching Fractions

M.Merola: Towards first Vub and Veb measurements at the Belle Il experiment
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Inclusive vs exclusive be

Long standing tension between inclusive and exclusive V determinations
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We need to attack the problem
from as many sides as possible!
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|Vep| Measurements over Time
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Inclusive and exclusive B = XC 1v
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arXiv: 2111.09405 [hep-ex]

Inclusive B - Xclvz
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B(B — X.ev,) = (9.97 & 0.03(stat) £ 0.38(sys))%
B(B — X uv,) = (9.47 £ 0.05(stat) 4+ 0.45(sys)) %

Good description of our data.
Dominant systematics from continuum
modeling, lepton ID, and signal shape.

arXiv: 2110.02648 [hep-ex]
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No evidence of Lepton Flavor Universality violation here, but we will want to
push on the precision of this test, with more data and a better understood detector!
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b= |V I fromq2moments ¥

BELLE Belle I

Measurement of the g2 moments, that allows the extraction of |V |, utilizing the
method proposed in JHEP 02 (2019) 177:
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Exclusive qubl @ Belle
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BELLE

Phys. Rev. D104, 012008 (2021)

Inclusive B — Xulv:

The B —» X 1v background is strongly

suppressed with the use of a BDT
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arXiv: 2104.13354 [hep-ex], submitted to Phys. Rev. D
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Exclusive |V | @ Belle II

“Golden modes” for [V _|, measured on the recoil of fully

reconstructed B mesons: arXiv: 2111.00710 [hep-ex]
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« Thanks to the progress of Lattice QCD, we can aim at < 2% uncertainty on VI

Ru outlook

Belle

Belle II 5 ab™

Belle I1 50 ab™!

|V | exclusive (tagged)

(3.8 ® 7.0)%

(1.8 ® 1.7)%

(1.2 ® 0.9)%

|V | exclusive (untagged)

2.7 ® 7.0)%

(1.2 ® 1.7)%

(0.9 ® 0.9)%

|V | inclusive
ub

(6.0 © 2.5-4.5)%

(2.3 @ 2.5-4.5)%

(1.7 © 2.5-4.5)%

* Key factors:

Belle IT Physics Book, E. Kou et al., PTEP (2019)

> keep backgrounds under control;

> perform measurements on the widest possible regions of the phase space, to

minimize theory error;

> measure many channels, with different techniques, check for patterns;

> try new ideas...

 (Collaboration with theorists will be crucial!
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The angles of the UT

Im S

a = P2

= arg [—

Vid ti ]
VudV

Current precision: ~4.5°

(0,0) \

Y = ¢3

*
VUd ub

|

Current precision: ~3.5°
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Current precision: ~0.7°
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Time dependent CPV in B decays

* Flagship measurement ;
of the B Factories: =0 e

T(45) —»

Az = [BycAt :
At = top — ttag "

<Az> ~ 130 um at Belle II

['(B°(At) — f) —T'(B°(At) = f)
['(BY(At) — f) + T(B%(At) — f)
= Sysin(AmpAt) + Ay cos(AmpAt)

Af(At) =

* sin(2p) is still a fundamental input for the CKM UT fit, it will be a golden
channel at Belle II until the end of data taking.
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Candidates / (0.002 GeV/c?)

sin(2p/¢,) from B = J/p KO
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BELLE2-NOTE-PL-2020-011
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First crack at time dependent CP violation at Belle II:

KOL reconstruction:
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1 Next steps:

sin(2p).

Events / (2.5 MeV)

arXiv: 2106.13547 [hep-ex]

Belle Il preliminary
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> Moriond 2022: measurement of t(B?) and Am
with both hadronic and semileptonic decays;
> Summer 2022: first competitive measurement of
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B Flavor Tagger <2

 The B Flavor Tagger is a crucial tool for arXiv: 2110.00790 [hep-ex], submitted to EPJC

time-dependent CP violation analyses;
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Belle Il preliminary

* The new Belle II Flavor Tagger makes [ Lar-szs + Data
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5 sin(2p/¢,) outlook

Belle I

e sin(2p) from JAp KO will be systematics dominated @50 ab-1;

* Irreducible systematic uncertainties from alignment of the vertex detector and
Doubly Cabibbo Suppressed Decays on the tag side;

Belle IT Physics Book
No Vertex Leptonic

improvement improvement categories

Sezs (50 ab~!) time dependent CP parameter

stat. 0.0027 0.0027 0.0048
syst. reducible 0.0026 0.0026 0.0026
syst. irreducible 0.0070 0.0036 0.0035
Aczs (50 ab™1) direct CP asymmetry

stat. 0.0019 0.0019 0.0033
syst. reducible 0.0014 0.0014 0.0014
syst. irreducible 0.0106 0.0087 0.0035

* Penguin pollution can no longer be ignored and must be constrained from
B - JAp nV and other SU(3) related channels.
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sin(2f3/¢,) from ‘penguins’

* Not strictly relevant for precision, but important to look for New "l
Physics: measuring sin(23/¢ ) from penguin dominated decays;

* Any significant deviation of the measured
TD CP violation parameter from what is
measured in J/Ap KY, would be a smoking B

gun for New Physics; K
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‘“E”J E Belle Ii JL:sOab" oo*, 1 arXiv: 2104.06224 [hep-ex]
s L ot 0 i
7 ok _ Belle Il - Preliminar
< 02 i T*i .: ’qi - 160 B —n'(—py)K* JLdr:ﬁga rb‘v
+ 2‘- +¢ : ; 140 fLH}D-? + Data
¢ ¥ * f+l ] Simulation 2 120 [ — Fit
[ Hi* @ |11 (dream scenario) 2 100 [} jiﬁ:?.:uum
_0'2__ + 2 ‘*'*. : 805 W Peaking
‘.“‘*’:’ ° JyK_ (S=0.70) o eof
odf e ety
-10 -5 0 5 N 1)0 W ok .
ps \ R T TENON T PR
PY G ld h 1 . BO b KO K+K_ KO 901\2 -0.15 0.1 —0.0Q 0 005 0.1 015 0.2
olden channels: BY - 1)’ KO, ¢ ( ) KY, AE [GeV]
KKK:;
S S S

B (Bi - 'eri) = (63.4 3% (stat) + 3.2 (syst)) x 107°
* In most of these modes, we expect

Belle II to have best sensitivity.
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o/ ¢, at Belle (II)

o The measurement of ¢, from B - s (or B — pp) final states comes from an
isospin analysis:

The following equalities hold:

1
— AT 4 AP = AT
V2

1 ~ - -
At 4 A00 _ F+0
V2

A-I-O _ 2{+0 _
841843 AB—r °) = AB™— 1" 1°)

e Observables (fore.g. B - mmn): Gronau and London,
> branching fractions of: B’ - at'n’, n'w, n'n’; PRL 65 (1990), 3381
> direct (time-independent) CP asymmetries: C*, C%;
> time-dependent CP asymmetries: S™, S”.

* Belle II will be able to measure all these observables;

* We expect to push the sensitivity to o to ~1°.
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Candidates per 10 MeV

B(B" — 7#t77) = [5.8 £ 0.7(stat) + 0.3(syst)] x 10~

a related measurements at Belle 11

arXiv:2106.03766 [hep-ex]

Measurement of BO - h*h+

- Belle Il (preliminary)

- | Ldt=62810"

e Data
— Total fit

5 )

0 :unl sy -‘u 'a:"-:-, i 2.9,

-0.15 -0.1 -0.05 0.05 0.1 0.15
AE [GeV]

arXiv:2107.02373 [hep-ex]

First evidence of BO —, 7070

B(B® — 7°7°%) = (0.98"

0a+0.27) x 107°

(signal significance 3.40)

November 22nd 2021

Events/(2 MeV/c?)

Events/(30 MeV)

40 |

30

20 |

arXiv:2105.04111 [hep-ex]

Measurement of B — h*x0

. Belle Il {preliminary) « Data
—— Total fit
JL dr =628 1" e B 220
e B K'®
----- B decay background
wenen g background
L L L L L L AR |
.2 521 522 523 524 525 526 527 528 529
M, [GeV/c?)
Beile Il {preliminary) « Data
3 — Total fit
Ldt =6281" e B s w2
B = K'g®
B by

AE [GeV]

o _ Belle il (prefiminary) « Data
s &0 . —Totalfit
o ILdr:Gz‘.Blb' ..... Bax
= oF e B K
o ----- B decay background
- .. E @ == 47 background
£ a0t
7]
i

20

10 [

P L L I L L WA |

52 521 522 523 524 5256 526 527 528 529
2
M, [GeVic®]

; Beille it (prefiminary) e Data
2 ar — Tatal fit
= Ldt =628 1" B o
[=
8
2
c
@
=
w

AE [GeV]

D
o

B(BT — n'7") = [5.5% 0 (stat) & 0.7(syst)] x 107°

0.

Acp(BT = n77%) = —0.04 £ 0.17(stat) & 0.06(syst)
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Candidates per 0.002 GeV/c?

25;— Belle Il (preliminary)
L -1
20:_ [L dt = 62.8 fo
151 l
- 1 ] vadi iy T
i
5F

e Data

— Total fit
- B 5 2%70
««=: Continuum

.--.BB

056 5265 527

M, [GeV/c?]
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D

<O

Belle I

B - pp ispospin analysis comes 3 b B 250 e
with the additional complication 3 ©| s =
. . . o 50 = i B— X
that it needs the longitudinal 8 ol g™ =1
polarization fraction f_of the i < i
20
° 50_
decay (as the CP eigenvalues i
depend on the helicity state); e e
o . s R [ B S e
A Con‘lpleX, mlﬂtl-dlmenSlonal 2T 015 01 -005 0 005 A.gj[Ge\(}']w 2C 10 8 6 4 2 0 2 4 BC'iBDlo
analysis is mandatory for this kind - = —zmree o Bl T e
S 180 4 o 160 .
Of final States; ::.')_160— J-Ldl=62.3fb g{ :ig ILdt:BE.Sfb
3 140 3
The branching ratio and f,_are | £ o
o 80 8

compatible with the WA; of

Also on this case we see better
performance compared to Belle.

B — p + p O arXiv:2109.11456 [hep-ex]

e e, e S e &
7 08 06 04 02 0 02 04 06 08
cosep.

= gl o

Residuals
L l{) [=2 S -9

Normalized
Normalized
Residuals

T 08060405 0 02 040608 1

;fﬁZ.':;leﬁﬁjﬁlﬁﬁﬁ{jﬁlﬁﬁtﬁﬁﬁ].':Z.'IIZL}:IL?Z:Z'.IZLZI[LZ:_‘(_Z

cc:sli)PU

B(BY = p*p®) = [20.6 £ 3.2(stat) + 3.1(syst)] x 10
fr. (BT = p™p°) = 0.93675 0,1 (stat) £ 0.021(syst)

—6
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TD CPV analysis of BO— 50 70

T e %

Only at Belle II: TD CPV of B’ - =’x’, exploiting
At _~1.13ps

n° Dalitz decays and y conversions;

Expect ~270 signal events with full dataset; BS

et z
Booﬁ-

Predicted error on S” ~ 0.28; 2 s etey

We will do it not only because it is cool: this would
reduce the ambiguity on /¢, by a factor 2 or 4

(depending on central value).

Belle IT Physics Book

° ¥ e 1 L
- 08:— - 08_ . 0.12 5 3 Pipe
06:— 0.6— = of - __q:\ Wt —PXD 1
0.4- 0.4-
0.2 0.2} ’
L \ :
0 L 1 L 1 L 0 L | o (S At it e/
0 30 60 90 120 150 180 0 30 60 90 120 150 180
2 2
Filled area: extrapolation of Belle results to Belle II sensitivity

Dashed line: same as above, but adding S
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y/ ¢, at Belle 11

Most difficult angle to compete with LHCDb, but the importance of this input for
the CKM fit fully justifies the effort;

. . =
Sensitivity comes mostly from time integrated measurements of B* — DO K*:

S
Bob X :Vcb > OD(*)U

favored Y

Several methods exist to extract the weak phase: GLW (DY decaying to CP
eigenstates), ADS (interference between CF and DCS decays), BPGGSZ
(exploiting the Dalitz Plot interference);

Belle II will have unique sensitivity to modes with neutrals in the final state:
> GLW: K ¥, K n;

> ADS using D0 . DOy DO x0;
> BPGGSZ of n* 7t 70, KT K-x0, ...;
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BPGGSZ @ Belle + Belle II [

First analysis on the combined Belle (711 fb-1) +

Belle II (128 fb-1) data set;

Final states: B* - DO (K h*h-) h,
h=m, K;
The Belle data have been converted to

the same format of Belle II, so that the
latest and greatest tools can be used;

Full re-optimization of selection and
continuum suppression;

Better sensitivity compared to previous
Belle analysis on the same data set.

November 22nd 2021
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arXiv: 2110.12125 [hep-ex], submitted to JHEP

(model independent) binned DP’s

8 2
—
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BPGGSZ @ Belle + Belle II

0.3

. Belle + Belle Il

0.1
é ..,...

01+

0.2 |Ldt=(711+128) fb‘

1
[ Belle + Belle Il
0.8} .[Ld1=(711+128)fb'
-1 0.6
<
T 045 68.3%
95.5%
0 ¥ . [ |
0 50 100 150
0, [
November 22nd 2021

D

o

Belle I

arXiv: 2110.12125 [hep-ex], submitted to JHEP

¢3 = (78.4+11.4+0.54+1.0)7,
re’ = 0.129 & 0.024 & 0.001 + 0.002,
OER = (1248 £12.94+ 0.5+ 1.7)°.

(third error comes from external
measurements on the D strong phase)

1
I Belle + Belle ll
0.8} jL dt=(711+128) fo '
—1 0.6+
@)
L 04l 683%
0.2}
[ 95.5% \
o bl . S— -
0.05 0.1 0.15 o0. 0.25 0.3
rRk«
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Conclusions

e The start of the Belle II Experiment was slower than expected, but we
are now in a position to have competitive measurements (especially if
we combine with Belle);

* Complex and ambitious analyses have been shown already, more will
come in the near future;

* Our Physics Program will cover most of the inputs relevant for the
CKM UT analysis:

> clear advantage of LHCb on some inputs, on others Belle IT will
have unique sensitivity;

> complementarity will be the name of the game!

known processes may lead the way to New Physics.

November 22nd 2021 A. Gaz
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The Belle 11 Collaboration

Indonesia Papua New

Argentina
Zealand

Countries (institutions):

= 26 countries; Armenia (1), Australia (3), Austria (1), Canada (5), China (12),
el e Czechia (1), France (3), Germany (12), India (9), Israel (1), Italy (9),
> 4
123 1nst1tl.1t10ns, Japan (16), Malaysia (1), Mexico (3), Poland (1), Russia (6),
2 ~1100 active members. Saudi Arabia (1), Slovenia (2), South Korea (9), Spain (1), Taiwan (3),
Thailand (2), Turkey (1), USA (18), Ukraine (1), Viet Nam (1).
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The Belle II Physics Book

The “Belle II Physics Book” has been

published by PTEP;

This is the results of several years of
collaboration between Belle II and

the Theory Community;

Sensititivity estimates on the golden
(and silver) channels are given.

KEK Preprint 2018-27
BELLE2-PAPER-2018-001
FERMILAB-PUB-18-398-T
JLAB-THY-18-2780
INT-PUB-18-047

UWThPh 2018-26

arXiv: 1808.10567
DOI: 10.1093/ptep/ptz106

750+ citations
The Belle II Physics Book

E. Kou™ %1, P. Urquijo!35t, W. Altmannshofer'339, F. Beaujean™ ¥, G. Bell!20.1,

M. Beneke!'29, 1. I. Bigi!*®9, F. Bisharal4®16:9 M. Blanke!®50-9 C. Bobeth!!!: 1129
M. Bona!®*, N. Brambilla!'2, V. M. Braun®®¥, J. Brod!10- ”‘W_ A. J. Buras!!31,

H. Y. Cheng9¥, C. W. Chiang®"Y, M. Ciuchini®®Y, G. Colangelo!26:9,

H. Czyz'®4299 A, Datta!*Y, F. De Fazio®1, T. Deppisch®® T, M. J. Dolan!431,

J. Evans'¥9 S, Fajfer'9-1399 T Feldmann!'?*9, S. Godfrey™ ¥, M. Gronau®!9,

Y. Grossman!®Y, F. K. Guo®™132:9 U, Haisch!8119 C. Hanhart?9,

S. Hashimoto®®26:9 S, Hirose®®9, J. Hisano®5%9 1. Hofer!?>:Y, M. Hoferichter'66-Y,
W. S. Hou®™ Y, T. Huber'20:9_ 8. Jacgcrl’-’?‘q, S. Jahn®9 M. Jamin!249,

J. Jones!929 M. Jung!'™Y, A. L. Kagan!®¥, F. Kahlhoefer!¥,

J. F. Kamenik!%7-1399 T Kaneko®2-9 Y. Kiyo%Y, A. Kokulu!!21385

N. Kosnik!9%139.9 A S Kronfeld?Y, Z. Ligeti!®Y, H. Logan™¥, C. D. Ll

V. Lubicz!®Y, F. \Ial]ll’lOlelMUq K. Maltman!™:Y, §. l\IlbhllnzL“"":'1 M. \Il&la}\lﬁ‘lq
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Pro’s and Con’s of Belle 11

The kinematics of the collision is known precisely;

In Y(4S) — BB events, no additional particles are produced
(we can use B-tagging);

BB pairs are produced in a quantum entangled state;

Low-multiplicity and T pair processes are easily accessible
(we can trigger on final states with a single visible particle);

High efficiency and purity of neutrals (% n®), KO , ...);

“Manageable” backgrounds

(but machine backgrounds will be a challenge for both detector, trigger,
and analysis at high-lumi conditions);

Low cross-section (compared to hadron machines);

Relatively low boost of B and D mesons
(time-dependent analyses of B ’s is out of question)

Cannot go much higher in energy than the mass of the Y(4S).
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CKM UT: outlook

CKM Unitarity Triangle ~10 years from now:

0-? | :D 1 I I 1 1 I I 1 I I I 1 1 |_I 1 I 1 I 1 1 I I 1 1 1 ]
3 = a8 a, R -
0.6 — A ! q) € fitter
T £ o : 3 Amd K Phase | .
= o ! -]

= S ! ]
05 —« SN2 | —
— g ¢1 : sol. whcos 20, < 0 ]

— |8 ! (excl. atCL>0.95)  —

04 —3 : —]
= ]
1= m m
0.3 — —]
0.2 — —
0.1 | —
0.0 & >
-0.4 1

Assumptions: Belle II 50 ab™, LHCb 23 fb™
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Beamspot and Vertexing

Track
POCA /%0
A ol
- - >
. X
PV

25 _I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I_
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. —— —+ ]
20 | - g R
— | == == , ]
E - —— —— .
= L =t -+ —
. , 15 |- — —— = i ——
¢ i /, \\ == ¢ b T
—~ - — ’ R —— — g kY ——
= / KN — % N =
= \ -
E wf [ % N
00 [ i \ \ ]

© \ b

S ! ‘ \
s/ <+ Data \\ ff \\ ]
-/ + simulation N /Ll Y
L/ === Beam profile \_'; CE=2L1P \]
0 _I & I I I I & ' I I I 4 ' I I I I I 4 I L | I 4 I I | I_
-3 -2 -1 0 1 2 3

¢y estimate
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é i Belle 1l 2018 (preliminary)
— 22901 Median=—0.015cm s ‘
g 2500 — 068=0.055cm ' " _
o 2000 F o ]
L [ + +-4 Runs 1869-2047 |
4+ 1500 F ' \ .
= A ]
L ! * . i
1000 | . ]
00T 1 gt = 24pb-1 : ]
ok L I P R L

-0.4 -0.2 0.0 0.2 0.4

Zo [cm]

The position of the Point Of
Closest Approach is consistent
with the expectations based on
the current beam sizes and the
41 mrad crossing angle
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B-factory variables

Two key variables discriminate against background for fully reconstructed
(hadronic) final states:

S S
* \/_ _ = ol
AE =Ep— X~ Mpe = P
2 1
Belle Il - Preliminary Belle Il - Preliminary
90 ;_Btﬁﬂ'{—)ﬂrrﬂﬁ)Kt J-LdT=52.8 fb" E BL_"‘[I(_)“WEI)KL JLdt:aQ.B fb.‘
—~ g0 fLw07 c:; 100 _—LR:O‘[Lta
> - ¢ Data e L
% 70 3 — Fit %} go [ —Fit ﬂ
Te] 60 :_ — Signal E [~ Signal
ol d ---- Continuum , [ -~ Continuum
50 | 60 | .. :

: ; W Peaking ﬁ Q& Peaking
- 40 - —
2 ol 2 40f
5 5
& g o

+ + --------

0 L L
5.2 5 22 5 24 5. 26 5.28 5.3
M, [GeV/c?]

For many final states, the dominant
source of background is the

‘qq continuum’, which is suppressed
based on the different topology with
respect to BB events:

Spherical BB events Jet-like qq events
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Particle identification (K/x separation)

Main control sample: D** - D°x’", D" - Kz’

g
Example:
a K candidate
traversing a
TOP module

Still some work to
do in order to push
down the t misID

probability...

November 22nd 2021
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[ = § 1 =
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50- = 45.4° - 50} fl = 45.4° — 50-f = 45.4° -
Pion PDF i Kaon PDF i Proton PDF
451 logL(7) =-265.83 i 45- log L(K) =-250.81 1 45- log L(p) =-294.08 1
40+ . 40~ . 40- -
35¢ - 4 35 - 1 35¢ - 3
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s s — ..__...:—- M_ E . . " .'o ' . _-___:___W_“ - .'_ :"'
L Ce—— T — 25¢ x ~ . 25 | 5
2 16 32 48 64 2O 16 32 48 64 2 16 32 48 64
Pixel column Pixel column Pixel column
I %@w%%am e [ | 1 4TS
o - A K ID efhcnency {data} ; o r & A K ID eﬂlmency (data)
P C noK ID eﬂncnency (MC) : E : : A K ID efflclenqy (MC_)
g jL_dt 370be ' g det S?Ofb‘ ;
@© - i i i i i i i [F] I :
i i v« mis-ID rate (data) w L *v'v 'y mmis-ID rate (data)
=] L v mmis-ID rate (MC) : =] - Av m;miS-lD rate (MC).
- Ry, LA ,vm V) Y&\/% - :
- "‘. ﬁ' ; i ; j : FevrseTn :
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0.5 1 15 2 2.5 3 3.5 4 4.5 —1 —08 06—04 02 0 02 04 06 08 1

Momentum [GeV/c]

Cosine of the polar Angle [cos8]

K/m separation at low momentum heavily relies on dE/dx from vertex
detector, see talk by Abdul Basith at the Detectors parallel session
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Full Event Interpretation

* Advanced tool to analyze final states with difficult arXiv: 1807.08680 [hep-ex]
backgrounds; Comput. Softw. Big Sci. 3 (2019) 1, 6

* One of the two B mesons in the event is reconstructed into a hadronic or
semileptonic final state: O(1000) decay chains are considered;

e Significant impact on the overall efficiency, but dramatic increase in background
control, especially in modes with v’s in the final state;

b
- T Belle Il preliminary
— B Correctly reconstructed f‘dt=5-15fb_1;
. e NU 4000 | M Continuum & mis-reconstructed E
T . | p - -y V '—Tracks ) Displaced Neutral ‘ ‘S- ' § Data ]
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¢ —_— = e J G Nge =7425 £+ 152
DO - ‘ /\ = / . ny 3000 e
ﬁ N - Prag>0.1
) o [
— [ by I 0
[ o 20001
) @ S 1000}
S o/ {3 >
X L
/ 0
D*U D*+ o B 2.5 3 T . J_‘
S 00f" J]——_—,:‘ R
_2.5: ....... .<.|<...|....|...-:
4 K 524 525 526 527 5.28
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