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Belle II & SuperKEKB Accelerator

Belle Il is a multipurpose experiment at the ,
SuperKEKB collider located at KEK (Tsukuba, Japan) |

— Asymmetric-energy e+ (4 Gev) e— (7 Gev) collider
with E ), near the Y(4S) resonance (~10.6 Gev)

Aims to collect a 50 ab™! data sample (50 % Belle)

Final design instantaneous luminosity of
6.5 X 10% cm=2s1 (30 x that of KEKB) by

— reducing beam size by factor 20 (“‘nano beams”)

Mt. Tsukuba

— increasing beam current by factor 1.5

>

7 h;ew beam pipe SuperKE KB

& bellows

Super-KEKB

Add / modify RF systems
for higher beam current

Energy (GeV) 3\‘ (mm) e_(nm) 3 P 1 (A) |Luminosity (em™s™) Low emittance positrons

y (Ge 5 s atn inj
LER/HER " | | ap/HER |LER/HER |LER/HER |(mrad) |LER/HER [ x 10% oS , Positron source
Damping ring ’ E e
KEKB 3.5/8.0 5.9/5.9 18/24 0.13/0.09 | 11 1.6/1.2 2.11 —— New positron target /
Achieved ‘ ‘ capture section
SuperKEKB | 4.0/7.0 €| 0.27/0.3 ) 3.2/2.4 0.09/0.09 | 41.5 (| 2.8/2.0 | 65 ’/
f 1 2 0 Low emittance gun
acror fGCTor ] 5 Low emittance electrons
%%%f:& j *‘f:fj to inject

=

Factor ~30 in the luminosity



D
/O Belle Il Detector

Belle I

K; and p detector:
RPC + scintillator w/ SiPM’s
uID: 1% n/K fake rate at £, = 95%

—

EM Calorimeter
8k CsI(Tl) crystals, 16 X, , waveform sampling
elD: 0.01% fake rate at €. = 95%

eIecm)\}

r

S

Particle Identification
Time-of-propagation counter (barrel),
Proximity focusing Aerogel RICH (forward)
K/ separation: 1.8% = fake rate at ex = 90%

Beryllium beam pipe

2 cm diameter
q

-

Vertex Detector
2 layers pixels + 4 layers DSSD
Vertex resolution ~ 15 um

\_

. Belle Il reuses the structure, solenoid,
CslI(Tl) crystals, and part of the barrel
RPCs from the original Belle detector.

Central Drift Chamber
He(50%):C2Hs(50%), 56 layers
pr resolution ~ 0.4 %
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Belle II, a Super Heavy Flavor Factory

Belle Il is ...

— a Super B Factory:
1.1 x 10° BB pairs per ab™!
— a Super Charm Factory:
1.3 x 10° cC pairs per ab™’
— a Super t Factory:
0.9 x 10° Tt T " pairs per ab™!
... and in addition, the clean
e+e— environment allows the
study/search of
o Charmonium & bottomonium
(SM & exotic X,Y,7)
o Tetra- and penta-quarks

* Dark particles
(dark y/Higgs, ALPs, LLPs), ...

o (ete~ — Hadrons) (nb)

be
ot

T ] =
;13) on resonance’'B production
20 U _ = —
ete” - Y (4S) - B°B°,B*B
£
15F } Threshold for
i ot BB production
10F ¢ S
o
5 II * ‘. + ._. ﬁ‘ T(is) 1
+ o A torm,y m\‘.o..f"‘.‘._“kt-.A_b i
l cc and light gg continuum ]
9.44 9.46 10001002 1034 1037  10.54 10.58 10.62
Center-of-mass energy (GeV)
"on resonance’’ production
+,- ~100%,0 50 p+p- 0 p+
ete” - v(45) > B°B°, "B~ By, B
o 2 boosted B's and nothing else ! Eg’ B~

o 2B’screatedin L = 1 coherent state



Total integrated Weekly luminosity [fb~!]

Belle Il Luminosity

Belle Il Online luminosity Exp: 7-26 - All runs
17.5 4- Integrated luminosity
mmm Recorded Weekly Belle II has recorded
15.0 1 [ £ pecorded At = 42T T[T L] oo oo 400 _ 428fb'1 in 2019-2022
o On-Y(4S): 363 fb!
b 3 o OSSN SU— | S— E ° Below—Y'(4S): 42fb']
Lpear = 4.7 * 10°*/cm?/sec 300 § *  Unique 10.75 GeV scan:
L)1 TSSO SNETSHINTREITRS—— YOI po—— I= ]gfb—l
New world record, above the i
B factories (>2x KEKB) and LHC g ,
7.5 e ( ........................... ) ................................................ I TTrIReS ~ 200 E TodayS resull‘s are based
(@]
£ on up to 190 fb-! On-Y(4S)
5'0 . TR | | T s ¥ N ———— %
100 Integrated luminosities

2‘5 [ NP PAAANRNARNRARRRRARRRRRARRARRRR | (I PPN R )] RN SRR ) S On_Y'(4S) OfoaCtO]’ies

for comparison:
0.0 | 1 1*1 B -0 Belle (711 fb™!)

@%’%\m&%% f& SRR %\:S_W\N e

Date

Updated on 2022/06/22 18:14 ST

Many Belle II results are starting to become statistically competitive,
some measurements are already world’s best ! 5



B Meson Reconstruction Techniques

Exploit kinematics of e*e~ — Y{4S) — BB for signal selection

= (G~ 0i? | AE=E,—E, | e

eam variables

_~ e ——
ss000F- = _~ S—— S — -
L 4 V)
s OMECHY 1 8, c~15MeV ;
< - - Q
o ™ reconstructed -
?825000_- — . ~ 300001 -
§ 200 BB events 1 20 )
UJIE)(D_— ] l.%lmw
100 5~ 2.5 MeV ] 10000 -
sam-— 7] R
1 I - " o
02 521 522 523 524 525 526 527 528 528 53 08 oiE ol oo 5 b= bl ois o2
My (GeV) AE (GeV)
— - T T T l"_"l' T T T T = j— T T ™rTrT ™rTrT ™rTrT T TTTTTTTTY
> 220 3 >
§ 200 T > 3
: 180F E ©
) 160f E o
S 140 = e
-~ 120 3 ~
2 10 . . = £ -
2 o Combinatorial 3 g o i
&0 E -
4 baCkground 4 100~ i
a; _E' c- 1 1 1 1 1 1 1
52 521 52 523 524 525 Sm 527 52 529 53 £2 015 HO1 OS5 -0 005 01 015 0.2
Mec (GeV) AE (GaV)




Full Event Interpretation

Comput. Softw. Big Sci. 3, 6 (2019) o' |\

Events / {(0.0010 GeV/c?)

25

20+

15+

10

05

Tracks |

Reconstruct one B (B,,, ) fully w/ multivar.
classifiers (hadr. and SL final states)

— >200 BDTs reconstr. O(10k) decay chains

— Samples dominated by large-BF,

low-background modes

Displaced ‘ ‘ Neutral
Vertices Clusters
e M
A 0
K, e+
s

Properties of By, (e.g. momentum) and Example:
invisible daughters (e.g. “missing mass”)
can be calculated with B,,, momentum
~(1.5-2) % better perform. than at Belle
— Typical for values hadronic B,y : Hadronic
€(Btag)~0.5%, purity ~ 10% decay Of Brag | g

x10* Belle Il preliminary
Jedt=3a61

- W Correctly reconstructed
E Continuum & mis-reconstructed
t Data

Ng;, =84907 + 734
Prag>0.1

059250 5.255 5.260 5265 5.270 5.275 5.280 5.285
Mec (GeVic?)

Events / (0.0010 GeV/c?)
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o
~N
v

059250 5,255 5.260 5.265 5270 5275 5.280 5285

x10*

Belle Il preliminary

£
W Correctly reconstructed
I Continuum & mis-reconstructed

L ¢ Data

Ng;, =38545 £ 1161

Prag > 0.5

Jecdr=3461"

My (GeV/c?)

invisible

I
I
I
with I
I
neutrino :




Measurements of quark mixing parameters
Amplitude for charged current quark

transition q; — ij is proportional to v _ pupdi _ ‘éud “jys ‘ébb
CKM matrix element Vi CKM = VL VL cd Ves Vb
Viae Vis Vi

— BFs (x |V;|?) — magnitudes

CP tri . . nt Belle Il can measure magnitudes
— asymmetries (arising from interference of 7 of the 9 matrix elements and

of 2 amplitudes) — (complex) phases the weak phase

In the SM, V ks is a unitary 3 X3 matrix:

measurements of Unitarity Triangle sides wbYud T Ve Vea T Vs Vig = 0
and angles must be consistent !!!
sl w0 O § ]
-8 Am & Am, . -
0.6 :—_I’\ ¢3 Amd g 8K Spfrilngmr _:
_H -
05 —
- & sol.w/cosz¢1<0 —
— 8 (excl. at CL > 0.95) ]
0.4 _—% . —
- (& >~ VibVea ) -
2 -7 =
02 iz VisVea! | - 3 b= B=arg[-VaViy/ViaVii)
0.1 Y —f ¢2 = a = arg [~ ViaVip/Vud V]
Ty e ) ] s =7 =ag[-VuaViy/VeaVi)
%004 -0.2 0.0 0.2 0.4 0.6 0.8 1.0
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Vub and Vcb

Horak, HF
Tue 17:00

\V.s| and |V.,| are precisely measured with semileptonic B decays
Exclusive: B>1/p v, B>D(*)8v etc. || Inclusive: B>X v, B>X 8v

R0 | 1 o nt /DT ) 0, v
B % ‘ Vio/Vey I VoV . Xu/ Xe
> > 3 :[:;“‘ ch \ 1"

u/c ¥ > v
b . % / - , ,/ u/c
”-1/? [~
(‘-_'_‘"-

| * vy

| Parameter | __Exclusive | __inclusive___[ESSIL A N

|V,| X103 39.10+0.50 42.19%+0.78

discrepancy between

|V, | X103 3.51%0.12 4.19%+0.12 inclusive and exclusive
V., from untagged B — Dlv sample V,» from tagged B — nlv sample
Belle Il Preliminary [rdt=1892fb"! - Belle Il Preliminary [cdt=189.3fb
B DT, Sienal i o g::g;:nd 0GeV2/c* < g2 < 8 GeV?/c*
oot [CHEP 2022 7 post-rit | I f ‘% 20 -//:/, e Moriond 2022
10000} i EmaD*ev g 15
o~
g so00 | B True D S Ll
= I False D P
, 8 B Continuum @ °f
Opy is angle g o wMCall.unc. o
between B & u>.1 2000 | ¢ Data %IE 0 b+ S S S
DI system . 2 s bt

-1.0 -05 00 05 10 15 20 25 3.0
M2. _[GeVZ/c?*]

miss




4 new exclusive Vxb results from Belle II:

V,,| | Signal B (B,,) decay | Other B (B,,,) decay
|Ves| By D8V (£=e,u) untagged
|Vep | BosigéD*Bv (L=e,p) hadronically tagged
V| B%>mev  (8=e,p) untagged
| Vi | B, —Tev hadronically tagged
2002 Exclusive PDG Inclusive PDG
2006
20101
2014+
—_— —_—
2018
2022 —— T
36 3% 40 42 4
V| x 10°

Excl. vs incl. discrepancy may be due to unaccounted non-perturbative effects. Sat 15:30 &

Latest result

ICHEP 2022
Moriond 2022
ICHEP 2022
Moriond 2022

|V,p| X103
newVep| = 38.53 + 1.15
new|Vep| = 38.2 £ 2.8
V., | = 3.54 + 0.25
V.| = 3.88 + 0.45

new = EW correction factor

~)()();) Exclusive PDG Inclusive PDG
2000 1
20104
20141
——— —_—
2018+
_)()_).2' I,H t d B ‘;_'g]
3 1 :
V| x 107

Belle Il V, results are consistent with previous measurements,

with precision approaching those of prev. results

Meier, HF

Measurements of SL decay kinematics (Belle Il, arxiv.org:2205.06372 ) may help resolve the issue.
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Time-dependent asymmetries in B decays

I'D measurements of B decays at
Y(4S) were pioneered by BABAR
and Belle

— Need good B flavor tagging and
At = tgig — tiqg measurement

o BB mixing freq. Amg determined

from TD of Y(4S) - BB or BB,BB

Nps — Npp 55
A(At) = BB BBBB _ 4 AmyAt)(1 — 2w) ® R(At)
Npg+ Npp s

New Belle Il measurements of B
lifetime and mixing frequency

Tgo = 1.499 + 0.013 + 0.008 ps
Amg = 0.516 + 0.008 + 0.005 ps—?

— Measurements consistent with WAs

—  O(1%) precision in T(B®) and Amg
demonstrates Belle II’s excellent flavor
tagging and vertexing performance

B-Flavor
Tagging

Coherent BB
production

— _ Reconstruction of B
N lrec tfag decays to exclusive
final states
~/Az/ <,By>c
2500 T ——— - -

— Belle Il (Preliminary) 4 BUBY
n -
2_2000 _IL dt=190 fb~! ¥ BYB°/BYB° |
oS ICHEP 2022
— 1500}
(V)]
3
© 1000
o
©
c 500
@©
@)
> 0
= 05F
£

0.0
3
n —-0.5
<
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Measurement of CP asymmetry sin 2¢, |55

N(]-?O — fep) — N(B? — fcp)
N(B° — fcp) + N(BY — fcp)

A" (At) = (At) = Acp cos(AmdAt)qLScp\ sin(AmgAt)

direct CP asymmetry mixing-induced CP asymmetry

o FExpect Scp = sin 2¢ for tree amplitude b— cCs decays

* New physics could provide CP contribution in penguin decays

SKngKg = —sin2¢4 + AS S]/:ng = sin2¢,

_____________________________________

. MSM penguin : g NP i SM tree !
i < - < = i E e e s K0 E y N E <« — i
G me, LT Es, it Ey I
: 5 | ; I 4 ; w c :
' B0 ‘ LK B ’ ;K : B .
i < i k < . : .

A

d :KS" d . dKSE P d . d KO |
7777777777777777777777777777777777777777777777777777777777777777777777777777777777 250 Belle Il (Preliminary)
* New Belle I sin 2 t with ol feetm0ws 54 Bl
ew pelte Sin gblmeasuremen Wi B_)]/‘PKSQ
150

golden mode B - ] JYK?

Scp = 0.720 4 0.062 (stat) + 0.016 (syst)
Acp = 0.094 4 0.044 (stat) 13942 (syst)

Candidates / (0.5 ps)

» 9% measurement is statistically dominated g
» Consistent with WA g%




* Measure Sqp in penguin decay

Time-dependent CPV in B penguins

B - 3K

Result are consistent with SM
predictions:

- ACPNO and SCP~ —sin 2¢1

Scp =
Acp =

—1.861051 (stat) + 0.09 (syst)
—0.221039 (stat) + 0.04 (syst)

— Technically complicated
measurement with no tracks

from By, decay vertex

— Small inner radius of PXD
ensures most K — mrm™
daughter tracks have pixel hit

info

Events / 0.00747 [GeV/c?]

Events / 2.0 [ps]

ICHEP 2022

=
[—]

;_ Belle II (preliminary)

3 f L dt=1893fb"

{ } ’I”{H.L.H,. .

—e— data
— fit
<% signal

---- background

Signal yield:
03+8

i ALY JLEFUS & J B A

l5.2I 5.25 - 53
M [GeV/c?]

535 54 545

16 |
- Belle II (preliminary
14 -

10 |

I Ldt=1893fb" |

ION&Q\&




K Puzzle

Unexpected large difference between CP asymmetries A,Cﬁ - and

AC+ -0 in B = KT decays dominated by hadronic penguin amplitudes

CP BK°7T+ TBO
K+7— TB+

~2A%

Isospin sum rule tests if discrepancy from sub-leading SM amplitudes

o Current precision (13%) limited by A%, K00

Only Belle Il can measure all of these !
New Belle || measurements:

AKT™ = 0.014 + 0.047 +0.010

By+0 = (14 30 + 0.69 + 0.79)x1076

AKT = 0411939 4 0,09

Byo o = (11.0 +1.2 +1.0)x107°°
ICHEP 2022

Previous Belle Il results with 63 fb-': K¥n~ and K%zt
(arXiv:2106.03766), KOr° (arXiv:2104.14871), and
K*70 (arXiv:2105.04111),

B T Byo,.
Km B 2% (5 ~0
BK+7T— B+ BK+7T—
60 .
-« Data Belle Il (preliminary)

20

Candidates per 0.001GeV/c?

30

10F

41614141 L

50:_—Flt

- — BB background
40

T |
= ._.—‘

~B° 5 K2 0 _[Ldt =189.8 fb™

Continuum background
ICHEP 2022

’."I li‘

) I
PR TN TN TR S NN T T ST T (NN P S S NS T

D24 525 526 527 528 529

12 M _[Gev/c?]
14



Measurement of ¢, from B = 1t and B — pp

CKM angle ¢, determined through BFs

and CP asymmetries for sets of b = u

dominated B — ntwt and B — pp decays

— Isospin decomposition is necessary to
account for penguin pollution

BT — ptpY, BY — p9° BY — ptp~or

B — ntn— B+—>7* 7*0 BY — 79,0

New Belle Il B - Tt measurements:

AT,™ = —0.085 + 0.085 + 0.019

B +50 = (6.12 £ 0.53 +0.53)x107°
AT™ = 0.14 + 0.46 + 0.07

B_o 0o = (1.27 £ 0.25 + 0.17)x107®

WA: A%)™° = 0.33 + 0.22,B 0,0 = (1.59 + 0.26)x107¢

# Candidates [a.u.]

Pull

Belle Il (Preliminary)

| JLdt=190 fb™2

B*-s>n*n’+c.c
Signal enriched

@ BB Background
I Kn Background
I Continuum Background

-—-- Signal

ICHEP 2022

Events / 0.002 [GeV/c?]

Normalised
Residual

«Ll o I«b

AE [GeV]

ICHEP 2022  +Dbaa

—Total fit
--B° - x%x°

--Continuum

5JLdt—18991b

: Belle Il #rellmlnary)

.’
,-
|

..
...
-
.

.._
Sess

26 5. 265 5.97

5075 528 5285 5,29
M, [GeV/c?]

¢

R T B . P A
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Although pp is a VYV final state, similar
isospin analysis as in T possible since
only longitudinal amplitude dominant

New Belle Il B —» pp measurements:

B+ ,- = (26.7 £ 2.8 +2.8)x107°

+

fP =0.956 +0.035 + 0.033

WA: B,+,- = (27.7 £ 1.9)x107°

APLP" = —0.069 + 0.068 + 0.060

B,+,0 = (23.25% + 2.7)x107°

£PP° = 0.943%9938 + 0,027

WA: A42.P" = —0.05 4 0.05,B,+,0 = (24.0 + 1.9)x107¢

»Pptp

Previous Belle Il results with 63 fb!: ttn~
(arXiv:2106.03766), t°r° (arXiv:2107.02373),
and p*p° (arXiv:2206.12362),

Entries / 0.01 [GeV]
N
o

Normalized
Residual

160

Candidates per 15 MeV

Normalized
Residuals

~0.15 —0.10 —0.05 0.00 0.05 0.10 0.15

ICHEP 2022I

— ALL

=== Longitudinal signal

___ Self crossfeed
(Longitudinal)

=== Transverse signal

...... Self crossfeed
(Transverse)
9

7/, BB

Peaking

backgrounds

Belle 1l (Preliminary)
JLdt =189 fb!

0
5
0 4D .0..u @
5

AE [GeV]
Moriond 2022

140

Belle Il (preliminary)
J L dt=189.25fb"

_B_)p+p0

b LVI\)OM&
. T T et

[ ++_ ..... .+ .................................................. +

:{_::::::::::f::::::::::t::;:::*.::f::;:::t::?:::'f::?::.*:::::::f::i::::

15 -01 -0.05 6 0.65 01.1 (:).15
AE [GeV]
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Measurement of ¢pswith BX - D(KQhTh )K=

Belle: N(KQ7r7r) = 1467 + 53, N(KOKK) = 194 + 17

Measure ¢ through interference of
b — c and b = u amplitudes in bins
of D/D — K2h*h™Dalitz plots

I

Strong phase in D decay from CLEO
and BESIII used as external input

¢3 = (784 +11.4+0.05 £ 1.0)°
WA: ¢35 = (65.9133)°

First joint Belle (711 fb-") and
Belle Il (128 fb") analysis !

Pull Events / (5 MeV)

Events / (5 MeV)

Pull

120 F

100

80

60 |

-5

Belle B - D(Kgn 7)K*

| 1 |
[ JLdt=711 fb Data

A T N B" - Dn”
Iy fA —-sook

/ + [ — BB background
| f - - = = qq background
'?H \ :

= Belle ll
g jL dt=128fb"'

-0.1 -0.05 0 0.05 0.1 0.15
AE [GeV]

Belle Il: N(KQ7r7) = 280 = 21, N(KIKK) = 34 4 7

Belle & Belle Il, JHEP 02 (2022) 063 17



Radiative and EW Penguin B Decays

i, C.t
Flavor-changing neutral currents:  p —» > > S
in SM due to b — s transitions at -
one-loop level Z(y)

— Sensitive to New Physics particles in v(E™)
the loop V(")

BF ratios, asymmetries and
angular observables can be

150 x10~% Belle Il preliminary |£=189.3 fb!
precisely predicted in SM . I Measured result
— L125¢ CZ21 Hybrid B -» Xsy model
New Belle [/ lnCZ BR(b — S y) g Lol | ) Hybrid model uncertainty
(o) 1
measurement S ors) I
@ I R R
— Apply cut-off due to large f 0.50 | . ;I» I
background at low E(y) 8 o02sf +-- i
2 threhold. GV B x y %!Eg 0.00 Frererrerefommie ]
t 7)(10~ e LT
i B (B = Xm{10~) _oas| ICHEP 2022
1.8 3.54 + 0.78 (stat.) £0.83 (syst.) ! ! | .
2.0 3.06 + 0.56 (stat.) £0.47 (syst.) 18 20 2 24 26
E; [GeV]

SM prediction for Ef > 1.6 GeV: (3.40 £ 0.17)x 10 yxeroseoz0)175)
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B - K*l"l” and B - Kvv

Martel, HI
Thu 16:30

New measurements of BR(B —» K*1*1™) and BR(B — Kvv) (fully-incl.)

% 14 Belle IT (Preliminary)
> [L£dt=189 fb~!

o 12 — signal B — K=Z<e+e—
™ 1wk Background

™

8 - Total

= 8 [{ #- Data

> 6

2

s 4

c

L 2

0
52 521 522 523 524 525 526 527 528 529
M, [GeV/c?]

Belle II (Preliminary)

[ L dt=189 fb~!

= = Background
= Total

-#- Data

Entries / [0.0033 GeV/c?]
N

6

4

2

05.2 521 522 523 524 525 526 527 528 5.29

Moriond 2022 My, [GeV/c]

Decay Belle IT (10°°)  PDG (107°)
B— K'ete 142+048+0.09 1.19+0.20
B— K*utp~ 11940317905  1.06+0.09

0.93<BDT,<0.95}0.95<BDT,<0.97:0.97<BDT,<0.99: 0.99<BDT,
1 : :

CRI11 ‘Belle TT
CR1} ‘B

400 : :
’S_R’ ;_/E(lt:(63+9)fb’l

1
E - BT K" "w _
[ Neutral B |
= Charged B |
B Continuum _|
¢ Data

100 scaled by 2

0
0.5 2.0 2.43.50.52.0 2.43.50.52.0 2.43.50.52.0 2.4 3.5
pr(K™)[GeV/c|

PRL 127 (2021) 181802

SM  Average
110

—
- Belle 11 (63 fb~", Inclusive)

)° 1Y This work

Belle (711 fb™ !, SL)

1.0+06 PRD96, 091101

. Belle (711 fb~!, Had)

30+1.6 PRD87, 111103

Babar (429 fb ', Had+SL)

0.8+£0.7 PRD87, 112005
L 1 " "

o

| L L L | 1

0 2 4 6 8 10
10° x Br(BT—K " vp)
BF(B+— K+w) < 4.1 x 107

Fully-inclusive method improves sensitivity
significantly over previous measurements ! 4




LFEUin B - DMy |&=n

R IE
El d HFLAV Ax? = 1.0 contours 7]
LHCb15 7
o Tensions observed recently in excl. 035 B . Babarl2 E
semi-leptonic BF ratios R(D™) = e .
03— e =
BR(B -» D™Wt)/BR(B -» DWv) : X :
0.25 - ®  Bellel9 " Bellels _
E Bellel7 ERDS4120160) 034008 World Average E
.y . 05~ SEmavEmAE S RDY 0295 £0010+0010
* Predictions for incl. R(X): Fov-eseows muamy 8V .
0.2 03 0.4 0.5
R(Xz1),, = 0-223 £ 0.004 — —— )
e: Background [ p: Background
PRD 92 (2015) 054018 Post fit' E e: ?‘nnltinuuml —/ i:: Continuum
= . MC all unc. ¢ Data
R(XC;B/H)SM= 1.006 £+ 0.001 Belle II Preliminary J £t =180 b~
Vos & Rahimi, in progress s
8000
t_.;— 6000
» Since incl. measurements are hard, g
esp. with T, measure R(Xe /ﬂ) first 4
2000
R(X;e/,) = 1.003 +0.010 + 0.020 ,
ICHEP 2022
Most precise LFU test with g — . .
semi-leptonic B decays to date ! 15“-“ e [ Ty
) _2.51.:5 1.:').', 17.\‘ 2.:».') 2.3+/1.3 1.'55 1:3' 2.;15 2.3-

p; [ GeV 20



Charm meson lifetimes

o First DV and D" lifetime measurements in
2 decades

Belle Il, PRL 127 (2021) 021801

(DY) = 410.5 + 1.1 (stat) + 0.8 (syst) fs

7(D*) = 1030.4 + 4.7 (stat) + 3.1 (syst) fs

* Belle Il results are more precise than and

consistent with previous measurements
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Charm baryon lifetimes

» Recent LHCb At and E? lifetime
measurements changed order of
charm baryon lifetimes

o New Belle Il results:

= 203.2 + 0.9 (stat) + 0.8 (syst) fs
T(Q¢)
= 243 + 48 (stat) + 11 (syst) fs

Candidates per 70 fs
2

(A})

—  Most precise A} lifetime measurement

 Confirms that Q2 is not shortest-
lived singly-charmed baryon
— Consistent with LHCD results

— Inconsistent with pre-LHCb world
average by 3.4sigma

Candidates per 80 fs
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LFV searches in T decays

Banerjee, HI
Thu 17:00

Many new physics models predict cLFV at 1077-10717
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https://arxiv.org/abs/2207.06307

T - e/u+ a (invisible)

Invisble particle occur in many
NP models (e.g. light ALPs)

Previous best upper limits for
0.1 <M,< 1.6 GeV from
ARGUS (z. Phys. C68 (1995) 25)

Compare T — e/u + «a rate with

SM t — e/uvv prediction
— Improved 95% C.L. limits set for

BR(t = e/u+ a)/BR(t = e/uvv)

for M, < 1.6 GeV
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Conclusions

SuperKEKB is delivering e e~ collision data at
world-record luminosity

— Expect to improve a factor of 6 during next running period
(will start in Fall 2023)

Belle II detector demonstrates excellent performance

— Esp. in incl. reco., neutrals (y, n°) & vertex measurements

Belle Il is a Super Flavor Factory, already producing
many results with first 190 fb™ (of 424 fb! recorded)

— New B, Charm, and 7 physics results are at precisions
comparable to those of BABAR and Belle

— Similarly, many new and unique results on dark sector
searches & heavy quarkonium (not covered in this talk)
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