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Super

Physics at Belle I )=

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

e ixing and CP
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SuperKEKB and Belle Il N

KL and muon detector

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

D
4—/’

Belle IT

EM Calorimeter
Csl(Tl), waveform sampling electronics

\

~—
S —

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

electrons (7 GeV) el 5

Vertex Detector
2 layers Si Pixels (DEPFET) +

4 layers Si double sided strip DSSD | = > . . \‘\

Central Drift Chamber

Smaller cell size, long lever arm

SuperKEKB

ee” —» Y(4S) —» BB Belle Il

< Belle Il 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.

v' Key components: vertex detector, particle identification.

S. Nishida (KEK)
May 17, 2022
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B SuperKEKB and Belle | D)

Belle I

» Operation with full detector started in [fb-'] Int. Lumi (Delivered)
2019. 5000 ——"
* Luminosity 4.1x10%cm? st achieved , | .| © = .. Target
(May 17, 2022). " s 510fb!
v World record (~ x2 of KEKB) 3000 | e |

v" Aiming one order higher.
» ~380 fb! of data accumulated so far. 2000
v' Belle: 1 ab™ (= 1000 fb™1) in 11 1000
years’ operation. o
v Belle Il target: 50 ab™. 0 an-amas

20/4/1 231/4/1 22/4/1 23/4/1 24/4/1 25/4/1 26/4/1

1 ab™1 ~ 10° Bé Base: assuming SuperKEKB parameters in 2021
Target: extrapolation with expected improvement

* Long shutdown (LS) 1 starts from summer 2022 for 15 months to fully install
VXD.

« A SuperKEKB international taskforce is discussing additional improvements.

« LS2 for machine improvements could happen on the time frame of 2026-27
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= [] O + + Super
D Lifetime of D°, D* and A, ))RE
« Large number of charm hadron s are produced at B 7
factories.
; d
* Belle Il has better vertex resolution compared to Belle 7 ey
and BaBar thanks to new vertex detectors located at O(100um)
a closer position to the IP. oroduat .
) . . roduction vertex d- o
« Test of effective theory (weakly decay involving t=m—; P
strong interaction at low energy). pr-c
Belle I1 ¢ Data . ((\\(\6(\! A + N K TC+ 1
1o* [Ldr=72107" —Fit 72 fb1 (6\\ ) C P 207 fb
= : ----- Background ? ’ O(\
10° DK k- 0 N N\O(\ — T T T
< 102 D >mt D" — K= \ o 10°F E
E e . > r Belle I . t Data
S - N e e = - B ¥ — Fit
: ! / Ldr=20721b" { - Background
S :
s F + et S10°E
5 D* > K™ 2
pasnannt D from D* are selected e
102 £ 226 2.8 232
1.75 1.85

| (D*— D + slow pion)

1.9 195

Mass [GeV/c?]
Mass [GeV/c?]
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. . n n N
D Lifetime of D9, D* and AC )=
Decay time distribution and fit At —> pK [paper in preparatlon]
10* E DO - Kt Belle I1 i —
E [ Ldi=721" 10t E Belle 11 E
10" g = f /Ldr—2072ﬂ)]
102 é_ ¢ Data 10 3 3
z — Fit 5 o t Data i
% 0 E ---- Background :g % — Fit -
i?' 1 S 10 3 --- Background
'_,E 103 5 I ? ii|+ . . -
< = -2 6 8 10 12
N 102 ;E Dec ay time [ps]
0 b 1(D% = 4105+ 1.1 + 0.8 fs 410.1+1.5fs
N t(D*) =1030.4 + 4.7 £ 3.1 fs 1040 + 7 fs
Al Y | 1(A)=204.1+0.8+0.7 -1.4fs 202.4+31fs
_ 4 | A
Decay time [ps] . ) . PDG
[PRL 127’ 211801] e contamination

Detector alignment is one of the

. . World’s most precise measurement
major systematic error.

S. Nishida (KEK)
May 17, 2022
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Belle I

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) \

¥= B0 Lifetime and Mixing Frequency (==

Acp(At) =
['(BO(At) — fep) + T(BO(AL) — fep)
= S sin(AmAt) + A cos(AmAY S : mixing induced CPV
S=-Esin(2¢,) forB - Jy Ks  (¢:=P) A : direct CPV (=—C)

Flavor-tag

Belle I

What is presented today:
: / | Hadronic decay B° — D*)0-

\ j é Jhy | K*/n* (instead of f.p)

— Measurement of mixing

t=0: Az i

By=0.29 « o <Ks | frequency (Am) and lifetime
~130um
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BO Lifetime and Mixing Frequency (==

105: T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 2500
t Belle Il (Preliminary) — Combined 1 Y -1
> [ Jrdt=190 b === B°->D""K* +c.c. | 2000 190 fb
O i - B®-»>DY=n* +cc. ] S i
= 10*F mmm 5B Background ] Z1500¢F
o i B gg Background \l ] 't '
Z | pata .28 ] +5 1000
o | AN T
S 10°p 2 s00f
= : $) [
_U .
% o 0 g C
© 102 o T
E 0.0 f-
—0.10 -0.05 0.00 0.05 0.10 0.15 0.20 0.25 =, 05 i
— * * v —vor
AE = E; — E._ [GeV] g-os

~40 k events reconstructed 7(B%) =1.499 + 0.013 + 0.008 ps
Amy = 0.516 + 0.008 + 0.005 ps™’

(B%) = 1. 519 + 0.004 ps
PDG  Am, = 0.5065 + 0.0019 ps-

« Similar uncertainty as Belle and BaBar results: smaller systematic error.
« Semileptonic mode (D* | v) not used yet. To be included.
* Next step: measurement of sin(2¢,) ( = sin(2pB) ).
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(D Super

D ¢ (y) from Belle + Belle Il )&

Belle I

* ¢5 (y) can be measured using the interference of tree b — cus and b — ucs.
* Tree process — SM reference. Precise measurement of ¢ is necessary to search
for New Physics contribution in CKM fit. u

A;rgei(®e—93) ﬁK—
/' \ b S .
L e o D

K-

Al\‘ DK~ / color Favored color suppressed
. . o 0p— ~ * — N0 L — a~ *
First combined Belle (711 fb-1) AT Mot e
and Belle Il (128 fb1) analysis
. . . . . 8
» Binned Dalitz plot analysis using B~—D h~ with = 3 l7
D—Ksh*h™ (BPGGSZ method [PRD 68. 054018 (2003)]) g 23 o
O]
_ — C, 2 5E
N;* = hg |F; + rp?F; + 24 /FF(c s + }’+)} T 15 I4§
(X4 y4) = 1 (COS(P3+8), sin(s+53)) c:.%. I §3%
— 2
, 5> parameters of D9-DO strong phase difference Eos) TUNEE |1
(inputs from BES 1l / CLEO) Model-independent 0;’2 ('1(07:;;[626\/22'/5(:4]3
F.: fraction of D decays to i-th bin method U
S. Nishida (KEK) Recent results from the Belle Il experiment LHCP 2022
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£ d, (y) from Belle + Belle Il )5

Belle (711 fb~*) and Belle Il (128 fb~1) analysis

[JHEP 02 (2022) 063]
Belle Belle Il

400 F
Belle Il

- Belle B — D(Kim ) 350 §: LA B* = DKl w)n _ 4+ - _
g 1200 £ _[Ldt=?11fb . s ot _[Ldt=123fb o B - D (KsTC T ) T
woFraray |00 B' - Dr’ = B 0~ B B = Dr’ .
S o —Ze ook ol 2 —=_oc | @enhanced region
— A aS s | e EE background = 200 E @ --------- B]_':‘background
% 600 -~~~ qq background *g 150 £ Belle IT -=-- qq background
> 400 - - @ 100F - -
- 200 B™— Dn 50 E B™— Dn Belle:
0 " et e NPT N 0 E 2 i, L T IR ol L e e-
5
§ 2 ".-o L) v".....'.--.an't o..l..t'.v‘ﬂ‘.- U.i..-...--.... § 0 ."..-.-. "'.-" i 1) ..a'..-.o.--.- e e ety .. .‘-'. KSOHH: -1 467 i 53
S | T YT 005 01 015 R X R X R 005 01 015 KSUKK: 194 £ 17
AE [GeV] AE [GeV]
120 C J_ Belle . B — D(K;ﬂ—)K- :g ; J-L dBtellflagll8 - B — D(Kgﬂ‘)K‘ BEI |e II :
: F s i 3 wb Ksorrrr: 280 + 21
80 | o5 £
e AW = T KsOKK: 34 + 7
z N ' ; T 45E
g “ , \Q z
X, 5t
0 ‘ : g Byt bt L o N R by Tl
5 _ - - —
S S A S — e — - e oY (. D
S =7 /005 0 008 D 018 I : 05 0 0.05 K 015 I
. VTN enhanced region

B~— DK~ B™— Dn~ B~— DK~ B™— Dn~
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D ¢ (y) from Belle + Belle Il )RS
Result; [JHEP 02 (2022) 063] | | e
5, =(124.8+129+05+1.7) oot
rg?€=0.129 + 0.024 + 0.001 + 0.002 L o4l ega
0 =(78.4+11.4+05+1.0)° 02 95_5%/ \
The third error is due to external strong-phase input from BES Il 0O—— 80 ~ 00 150

0, [°

* Improvements from previous Belle result
equivalent to doubling statistics (due to Y= ¢5;=(66.2 tg'g )° (HFAG)
Kg selection and b.g. suppression) '

 Latest inputs on strong-phase from BES
[l highly reduces statistics.

« Expected <3° uncertainty with 10 fb1,
Including also more D final states.
Uncertainty will still be dominated by the
size of the data sample.

—
b

Belle Il

-
n

Y sensitivity [°]
o

—=— BPGGSZ

—=— GLW + BPGGSZ

(=] no E=Y (o] [0 4]
LB B B R L

2 4 6 8 10
Luminosity [ab1]

S. Nishida (KEK) Recent results from the Belle Il experiment LHCP 2022
May 17, 2022 12



More Results related to CPV inB ()=

B* - p*(—>n*n0) po(—>n*nd) B? —» Kgn©
« Constrain ¢, (=a) together with B® —  Hint of NP in Ap(B—>Kn) ?
p%p%, p*p~ (Belle Il can measure all)  Check isospin sum rule: A-p(B° —

% 200 | Belle !l (preliminary)] - Belle Il (preliminary) KSTEO) IS Important (Un|que tO Be”e II).
= Lat-tseos’ | = 600f L dt= 189.25 "
u“: ?gg } + f § 500 F f —-Data 40§ o Data Belle Il (preliminary)
g 1e0f N : — Sianat fong S5 Total Fit Lt = 189.8 b
g o} £ ol gl ane N g P EoK
% 100F S 3005— :EE':R)? ((\\(\6 g. 252_ _ggntinuum +
5 8 © 3 — B pnn e\\ 6\ e £
S s 200 | —Boag e ao™ 3

4 Continuum wo( g

015 D1 005 0 005 01 015 =) : _

AE = Ep — Bl [GeV]  preliminary cos 0+

Acp = —0.069 + 0.068 (stat.) 4 0.060 (syst.)
B(B™ — p™p°) = (23.2733 (stat.) £ 2.7 (syst.)) x 10~° Acp = —0.417935 (stat.) 4 0.09 (syst.)
fi = 0.9437503; (stat.) £ 0.027 (syst.) B = (11.0 £ 1.2 (stat.) & 1.0 (syst.)) x 107°

World average: Acp = 0.00 + 0.13.

S. Nishida (KEK) Recent results from the Belle Il experiment LHCP 2022
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More Results related to CPV inB ()=

B0 — Kgndy T r
» SM electroweak is purely left-handed. 2 :
v' Photon from b—sy is almost left-handed. —
» Right-handed current is a signature of NP. i o
« In the SM, mixing induced CP violation does not B = > X R
occur in b—sy : S ~ =2(m/m,)%sin2¢;. BO T
* Primary mode B? — Kqn% : unique to Belle L. _ .
* In preparation to time-dependent analysis, B = X
branching fraction is measured. Sl e y—
() F
O 40F JLat=190 1" N
0 F Data . \(\‘a
S ol we\\«lo(\@\
S N
[ B = (7.34+ 1.8 (stat.) & 1.0 syst) x 107° ] » 20F -+ Data
L s Signal+Bkg
L 15 3 ---- Signal
Compatible with world average 2 e
-05 04 03 02 01 0 01 02 03 04 05
AE [GeV]
S. Nishida (KEK) Recent results from the Belle Il experiment LHCP 2022
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i Semileptonic B Decays )&=

. |V,,| and |V,| can be measured with T ity B o 3
semileptonic B decays. — 44f — Bl -

« Longstanding discrepancy between the 2 42f g W + .
inclusive and exclusive analyses. E | $

* New measurements of [V | and |V,| at 36 6 =
Belle II. o 1 E
32F .

3f HFLAV &

Useful technique: tag-side reconstruction X ey e 1—

36 38 40 42

44_3
_ V| [107]
signal

 Full Event Interpretation (FEI): tag side
IS reconstructed with ~10000 hadronic

T d decays [Comput Softw Big Sci (2019) 3: 6.]
} ag Sl -, 149 efficiency ~0.5 (0.3)% for B+ (B?)
T

ghadronic « Useful for signal modes with missing
ecay) particles.

S. Nishida (KEK) Recent results from the Belle Il experiment LHCP 2022
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D Semileptonic B Decays )
B — tev (B = rmetv and B* — wletv Belle Il Preliminary [cdt=189.3fb!
( ) ’

: ) ) 1L [mmsere 0GeV2/c* < g2 < 8 GeV2/c?
* F|t MzmiSS 14 3 b|nS Of qz. 189 fb ‘% 20;-’/;// I;;tggatur?t Pre”minary

Mr2niss — (pe+e_ — th‘ag — pe — pﬁ)2 g 152_ ) (|\/|OI’I0nd)

q - mﬁv - (pe+e thag _ p”"_)z %
« Measure |V, | by g

dB (B N 7T€I/) o |V | f—E(qQ) -1.0 -0.5 0.0 05 1.0 15 20 25 3.0

mlss [GeVZ/c4]

Belle Il Preliminary [cdt=189.3fb!

with Lattlce QCD input from Fermi MILC. P et
[PRD 92 (2015) 1 014024] ¥ 12 BO > nmetv
S 10f prel inafy
B(B° » ne*v) = (1.34 £ 0.27 £ 0.07) X 1074 8oaf fiond)
B(B* —» nle*v) = (8.33 £ 1.67 £ 0.55) x 1075
V| = (3.88 + 0.45) X 1073 ( PDG: (3.67 + 0.15) X 103)  Zaal
Consistent with PDG, but still statistically limited. TR E By D P
More precise measurement expected with larger dataset.
S. Nishida (KEK) Recent results from the Belle Il experiment LHCP 2022
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[ L] Super
D Semileptonic B Decays )<es
0 *—|+ — 180 F 70 p
BY —» D* Ity (l—e,H) —~ .. | Belle ll (Preliminary) JLcn:nag.afb‘1 » Data " Belle Il (Preliminary) JLdt=189.3fb'1 - Data
r B —= D p'v,and cc. —_ L B" - Dt d cc.
189 fb_]_ § 1405— —selection 2 e HI\BII((;I error
S 120} S
S 100 E
dr 2 2 2 B g g
o 80 S :
aw o< F (W)|Vcb| TEw S ek g i
/ f 2 aof S i
¢ fact EW S af
orm factor correction ol P ok
1 05 0 05 1 15 2 25 1 1 12 13 14 15
Missing mass squared (GeV?) w
_ 2 2 2
B(B® — D*7I*v) = 0.0527 + 0.0022 + 0.0038 (mg + m;.) —q°)

V| = (37.9+2.7)x 1073 (PDG: (39.5+0.9)x 1073)

2mpmpy«)

Belle 1l and Belle have reported several new results on the inclusive analysis.
* g2 moments of B — X_lv (Belle 11 62.3 fb~*) [journal paper in preparation]

« Partial B.F. of B — X Iv (Belle) [PRD 104, 012008 (2021)]

» Differential B.F. of B — X |v (Belle) [PRL 127, 261801 (2021)]
* g°> moments of B — X_lv (Belle) [PRD 104, 112011 (2021)]

More results on
semileptonic B decays

will come

S. Nishida (KEK)
May 17, 2022
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Super

<2 Dark Sector at Belle Il )5

Belle I

« The nature of the dark matter (DM) is unknown.
« WIMP DM (@ 30-3000 GeV) has been most intensively
searched, but no hint has been seen so far.
» Notable possibility of DM in MeV to GeV mass region.
 Belle Il is an ideal place to study it.
v ~10 GeV CM energy — search DM up to O(1) GeV

Mediator

Collision of galaxy clusters
red: matter, blue: DM

772 e,
{ Dark Photon? .
' ALP? ;

Bonus : A, Z' may explain
the discrepancy of (g-2),
: between theory and

 Typical process at Belle Il experiment.

v et + e  — SM particles + Mediator

v' B (or other hadron) — SM patrticles + Mediator

« Some of these processes have not been searched in BaBar or Belle (due to
trigger setting etc.) and can be searched with initial Belle Il data.

S. Nishida (KEK) Recent results from the Belle Il experiment LHCP 2022
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Super

£ Dark Higgsstrahlung D)=

Belle I

e*e” > A (—utu7) h' (invisible) 8.34 fb1 Dark Higgsstrahlung Process

Next to minimal dark photon model

« Dark photon (A’) couples to SM photon via
Kinetic mixing parameter .

A’ mass can be generated via a spontaneous
breaking mechanism, adding, dark Higgs boson
(h’) to the theory [PRD 79, 115008 (2009)]. ap : dark coupling constant

C o €20

Mass hierarchy scenarios

* M, > M, :h > AA® - 4 leptons etc.
v Investigated by BaBar and Belle. R N

* M,, <M, : h'is long-lived and thus invisible. ,
v Partially constrained by KLOE. ¥ iy D
v Exploring unconstrained region at Belle Il @\

Mh."

BaBar: PRL 108, 211801 (2012)
Belle: PRL 114, 211801 (2015) o S,
KLOE: PLB 747, 365 (2015) KLOE M,

S. Nishida (KEK) Recent results from the Belle Il experiment LHCP 2022
May 17, 2022 19
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D Dark Higgsstrahlung )

Belle
 Upper limits are set on ¢ and €?a e T ——— E—
for 1.65<M,<10.51 GeV and M, < My Jgme | 90% CLUL — My=2GeV/c
M = 3 GeV/c?
* 90% CL UL on o ranges from 1.7 to 5 fb. — My=4GeVic?
v’ M,y<4 GeV: low sensitivity due to trigger eff. ™ |
v’ M,>9 GeV: large dimuon background % 1070}
6 ittt
[ Belle Il 90% CL UL 107 | \W
L 103
5t [ cdt=8.34tb2 I _
i : -4'9 10_30 2 al, 6 8 10
r'\E 4F pe Ma [GeV/c?]
> 3 110° .2 1073
D =} ] Belle Il [rdt=8.34fb" My = 2 Gev/c?
= i 3 _s [ 90% CL UL Ma = 4 GeV/c?
§ 2F & 10 My = 6 GeV/c?
! 10! « = 8GeV/c?
. 8 o 10m | \M My = 8GeV/
: | X
ok k \ Nl.u 10-6 L
v ¢ oso v o pu o opoEs o p Vs g opopgowopd o 109
0 2 4 6 8 10 Ll =
o (Gevich pporin ™| o
Worql-leadmg result in | preparation] ) A
previously unexplored region My [GeV/c?]
S. Nishida (KEK) Recent results from the Belle Il experiment LHCP 2022
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Super

<D Summary s

* Belle Il is running, accumulating close to 400 fb~! so far.
» Several recent results are presented.
v' Lifetime of D%, D* and A.* : world’s most precise
v BY lifetime and mixing frequency : important step for sin(2¢,)
v' Measurement of ¢; (y) : Belle + Belle Il analysis
v' Semileptonic B decays.
v Search for Dark Sector.
 Other results that cannot be covered today show the potential of Belle II.
v Electroweak penguin B decays B—K*I*I-, B* — K*vv.
v' Hadron spectroscopy (Belle Il took energy scan data above Y(4S) In 2021)
* More results will be coming soon.

S. Nishida (KEK) Recent results from the Belle Il experiment LHCP 2022
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KeEKB
>

Backup

S. Nishida (KEK) Recent results from the Belle Il experiment LHCP 2022
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SuperKEKB D)=

5mMm _"”“"”z‘“')—«-»22,m_r_ad crossing
angle

., N SuperKEKB
\ | / 100pum 83 mrad crossing

Smm — angle

~50nm

S. Nishida (KEK) _ L HCP 2022
R
May 17, 2022 ecent results from the Belle Il experiment >3



D

<D Lifetime of D%, D* and A_* D=

Belle I

Systematic Uncertainties Sast | 'D'u' s
D0 > Knt D*— Katn* E:i: L < 3
Source (D) [fs] =(D") [fs] wf | | |18 4
Resolution model 0.16 0.39 iﬁﬁ- : g E
Backgrounds 0.24 2.52 3 g
Detector alignment (.72 1.70 3 :
Momentum scale 0.19 0.48 Glon TS
Total 0.80 3.10 D+ E
Ao R b | 0
Source Uncertainty [fs] oo 2 : %{ 3
Resolution model 0.46 e T :} -
Backgrounds 0.20 20F T
Detector alignment 0.46 loop | | N
Momentum scale 0.09 T amwmo ww o Year
=. contamination 1.39
Total 0.69_1 10 World’s most precise measurement

S. Nishida (KEK) Recent results from the Belle Il experiment LHCP 2022
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Super
KeEKB

Do

BY - Kr¥ s

Model independent detection of NP in the B—=2K rsystem

Isospin sum rule
Ar_'}r( /\. '

)+ Acp(K'7t)

B(K+tr

B(K x)

T0 A
— = A,

T) Ty

p(K 1Y)

CB(Ktr™) 74
QACP(BO — K+’H‘_) + 1.3ACP(B+ — K5ﬁ+) - 1.2ACP(B+ — K+‘JT0)

L 2B(KT7%) 7

— + A(_'!w[ /\’”.-T”]

HFAG, ICHEPO8

ﬁ —->Km
A(K°*)=0.009 =+ 0.025
A(K*19)=0.050 *0.025 4
A(K*m)=-0.098 +0.012
A(K°19)=-0.01 +0.10

C

measured (HFAG)

expected (sum rule)

-

A(KO7t9)

0.10

Sum rule proposed by:
M. Gronau, PLB 627, 82 (2005); D. Atwood & A. Soni, Phys. Rev. D 58. 036005(1998).

28

B =>Kmn
A(K7*)=—0.017 £0.016
A(K*19)=0.040 *0.021
A(K+T)=—0.084 =+ 0.004
A(K°10)=—0.01 £0.10

HFLAV, 2019

S. Nishida (KEK)
May 17, 2022
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<D B> X.Iv D=

. |V,,| and |V,,| measurements have a Ltk — iy T =i

longstanding discrepancy between the A T Ry Wi 3

inclusive and exclusive analyses. A2 e *+'1 1

* New measurement of the inclusive B — X_ | v 3;{ | :

with tagged method at Belle II. 361 — =

v' The other B is reconstructed with FEI SAE E

(Full Invent Interpretation) algorithm. 3?: :

« B > X, | v decay width T" is expressed with 2 e S
HQE (heavy-quark expansion) parameters. 3% 38 40 4

44
V.| [107]
* Novel idea: reduction of HQE parameters (13 — 8) ’
by reparametrization [arXiv:1812.00747]. s
« Parameter reduction is valid for g> moments: W+ < Y
a new measurement of <(g?)"> for n=1, ..., 4. "

=
A=
i
A
]
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s
B> X.lv >
. . x10*
[paper in preparation] N =
det - 62.8 -1 [ BB Bkg.

 Belle Il measurement with 62.3 fb 1.

* M, fit to determine the background component.

* 2 calibration (reconstructed v.s. generated

=P
o \¥]
———

Events / (0.42 GeV2/c%)
o
(0s]

B ete” -qg
7% \Uncertainty
{ Data

q?>1.5 GeV/c*

moments). i
. 04
* g2 moments <(g?)"> for n=1, ..., 4 as a function M
of g threshold are obtained. ol 1
- Expect new fit of |V in near future. T Ceeve
g2 calibration Belie ] O saten v
9F [Ldt = 62.87b~" - [Ldt = 62.8 fb™! 4=
Qe d=melk) e B eviict A ¢ 8or =
® >1 A q2>ssue::: _ _ - (z b
CEEE HE R S 35 S KGR RN
Yo R s | o ?‘e\\«\ ) | Feof o e
8 T . of\© = W e\
N 8| ¢ Z075Geviic - b e @ e oor e WO‘\O
= MC o b a0l L k \
7t |, ba : :Ie;solgzment . te : )I\cde;sol.‘;lzment
Bellell (lmult } 5 . N T B B B |E‘ N T I L N S R SR S S ‘\: .........
55 60 65 70 75 80 85 90 95 2 3 4 5 6 7 8 * 2 3 4 5 6 7 8
(026, ser) [GEV2/C?] az, [Gev2/ch] a?, [Gev?/ct]
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D Other Belle Il Results <&

o

» Dark Sector
v ete” - utuZ’, Z’—invisible (0.28 fb™1) [PRL124 (2020), 141801]
v' ALP (Axion-Like Particle) ete™— a(—yy) vy (0.44 fb™1) [PRL125 (2020), 161806]

B — X.Iv (untagged)

[BELLE2-CONF-PH-2021-012
arXiv:2111.09405]

«10¢ Belle Il [cdt=62.8fb™1

- B=X.ev B b-c
1.75E 1 BB background

r I Continuum (off-res.)
1.50F { Data

Events / (0.084 GeV)

S. Nishida (KEK)

Recent results from the Belle Il experiment LHCP 2022
May 17, 2022

28



D

Super

D Z'— Invisible <&

Z'— invisible : First physics result from Belle 11 !! [PRL124 (2020), 141801]

e 0.276 fb~1 data from Belle Il Phase Il run.
» Phase II: commissioning run in 2018
taken without inner vertex detector.

1o X

e e*e” - pu*tu” + missing energy and search for a oo
bump in recoil mass. ete” — wuZ', Z—yy
Belle Il 2018 e Data
10° F ]
i Ldt =276 pb ’ 7
i a //}//
10 b ete” — ptu(y) 1
i) - ete” > tr17(y)
% “~= ete” > efe utU” o 102 |
@] 1F 1 p E
O F L,-L. (obs.) 90% CL UL
oL —! - Belle Il 2018 8 Ll BFEim=tobs) |
3 » -4 — L,L, expected UL E
- J. Ldr =276 pb™ __ L,~L., BF(Z—inv)=1 expected UL 1
2 | 7
10 élllllllllllllllllllllll |||||| |||,|,|I||||| 10_4 I‘II[IIlllllIIIIIIlllllllll'llllllllllll
o 1 2 3 4 5 6 7 8 L L.
Recoil mass [GeV/c?] M, [GeV/cT]
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