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The (super) B-factories
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UNIVERSITET

Belle Il collects data from e*e™ collisions between 9 and 11 GeV:
- Mostly at 10.58 GeV, BB threshold
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The (super) B-factories
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Belle Il collects data from e*e” collisions between 9 and 11 GeV: EZS
- Mostly at 10.58 GeV, BB threshold T
« Produce entangled BB pairs, qq, Tt E :
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Belle Il collects data from e*e- collisions between 9 and 11 GeV:

- Mostly at 10.58 GeV, BB threshold

* Produce entangled BB pairs, qc_y, T

Key features:
* Boosted CM frame
» Micrometric vertex precision

« Hermeticity and PID
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The (super) B-factories
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Belle Il collects data from e*e- collisions between 9 and 11 GeV:

- Mostly at 10.58 GeV, BB threshold

* Produce entangled BB pairs, qc_y, T

Key features:
* Boosted CM frame
» Micrometric vertex precision

« Hermeticity and PID

Successor to Belle and BaBar:

« CPV in hadronic decays
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The (super) B-factories
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Belle Il collects data from e*e™ collisions between 9 and 11 GeV:
- Mostly at 10.58 GeV, BB threshold

* Produce entangled BB pairs, qc_y, T

Key features:
* Boosted CM frame
» Micrometric vertex precision

« Hermeticity and PID

Successor to Belle and BaBar:
« CPV in hadronic decays

* Heavy exotic hadrons
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https://link.springer.com/content/pdf/10.1140/epjc/s10052-014-3026-9.pdf

SuperKEKB

UNIVERSITET

Belle Il goal: collect 50 ab-' (~50x Belle data)
SuperKEKB goal: > 30x KEKB luminosity (6x10% cm™ s)
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SuperKEKB
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Belle 1l goal:

SuperKEKB goal:

36

collect 50 ab-' (~50x Belle data)

> 30x KEKB luminosity (6x103% cm™ s)
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SuperKEKB
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Belle Il goal: collect 50 ab-' (~50x Belle data)
SuperKEKB goal: > 30x KEKB luminosity (6x10% cm™ s)

Beam currents
36
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More intense beams (modest gain):

» Current 1.5 times larger

Peak Luminosity [cm—2s71]

Nanobeam scheme (large gain):

* B, 10-20 times smaller
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SuperKEKB

UPPSALA
UNIVERSITET

Belle Il goal: collect 50 ab-' (~50x Belle data)
SuperKEKB goal: > 30x KEKB luminosity (6x10% cm™ s)
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Belle Il VS Belle

P. Lewis et al, NIM A 914, 69-144 (2019)
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Single beam backgrounds:
» Touschek o 12 g, ny™
* Beam gas o |

* Beam gas o |

Luminosity backgrounds:
* Radiative Bhabha L
» Two-photon o L

* Injection

Belle Il is designed to perform as well as or better
than Belle with much higher backgrounds!

Belle 1l Simulation
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(a) Event display in the z-y plane.

L. Reuter et al.,
Comp. Softw. Big Sci 9, 6 (2025)

Bianca Scavino


https://link.springer.com/article/10.1007/s41781-025-00135-6
https://www.sciencedirect.com/science/article/abs/pii/S0168900218306909?via%3Dihub

Belle Il performance VS Belle
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Comp. Phys. Comm. 259 (2021) 107610

Tracking:
* Better resolution, both low and high px
« Better efficiency at low px

* 2Xx better vertexing and decay time
resolution

Comput. Softw. Big Sci 3, 6 (2019)
Full event reconstruction:

» Better purity and efficiency

Neutrals:
* Better algorithms and electronics

* (Currently) only enough to compensate
the increased backgrounds

arXiv:2506.04355

PID:
* Better algorithms and new detectors

* (Currently) only enough to compensate
the increased backgrounds

Bianca Scavino


https://www.sciencedirect.com/science/article/abs/pii/S0010465520302861
https://link.springer.com/article/10.1007/s41781-019-0021-8
https://arxiv.org/abs/2506.04355

Belle Il performance VS Belle

UNIVERSITET

Comp. Phys. Comm. 259 (2021) 107610

Tracking:
* Better resolution, both low and high px
« Better efficiency at low px

* 2Xx better vertexing and decay time
resolution
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[Paper in preparation]

Neutrals:
* Better algorithms and electronics

* (Currently) only enough to compensate
the increased backgrounds

arXiv:2506.04355

PID:
* Better algorithms and new detectors

* (Currently) only enough to compensate
the increased backgrounds
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https://www.sciencedirect.com/science/article/abs/pii/S0010465520302861
https://arxiv.org/abs/2506.04355

The Belle Il detector

UPPSALA
UNIVERSITET

Solenoid Magnet:
1.5 T superconducting magnet

Electromagnetic calorimeter (ECL):
CsI(TD crvstals

Waveform sampling (energy, time, pulse shape)

K; and Muon Detector (KLM):
Resistive Plate Chamber (RPC) for outer barrel

= iy .
§ Scintillator + WLSF + MPPC for endcap and inner barrel
7% _

2 e P77

"

Calorimeter

Muon detector

Particle Identification detectors:
Time-Of-Propagation Counter (TOP) for barrel

Aerogel Ring-Imaging Cherenkov Counter
Electrons (7 GeV) e / (ARICH) for forward endcap
Vertex Detectors (VXD): A PRl Particle Identification
2 layer DEPFET pixel detectors (PXD) (4 —— s
4 layer double-sided silicon strip detector (SVD)
Precise 3D tracking for vertex reconstruction.

Tracker

Positrons (4 GeV)
Central Drift Chamber (CDC):

He (50%) : C,Hg (50%), 1.1m outer radius,
8-15 mm pitch, 14k sense wires.

-~
Readout (trigger and data acquisition):
3D tracking and momentum measurement for Up to 30 k_Hz L1 trigger rate._
charged particles. ~100% efficiency for hadr_omc events.
~30GB/sec recording to disk.
Tracker
Offline analysis:
'| Distributed computing over the world via GRID

S
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The data taking
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The data taking
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On March 19", 2026 SuperKEKB reached a peak luminosity of 5.244 1034 cm2 s (world record!)
On May 2026 Belle Il surpassed the Y(4S) luminosity of Belle, with a recorded L. of > 713.7/fb

Peak luminosity [x1 0%cm2s1]
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Belle II + Belle UN]VERS]?ET

D D
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BELLE Belle IT

Belle Il @ SuperKEKB
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BELLE @ KEKB
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TOF Counter
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Central Drift Chamber
spatial resolution: 100 um
dE/dx resolution: 5%

.
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X {60 x 1034} & '

§

Vertex detector \

vertex resolution: 15 pm

Belle & Belle Il are now synergic experiments
* Belle data can be analyzed with the Belle Il software

» Analyses with combined data samples — Common review procedures in place

Bianca Scavino 9



The physics of Belle
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The Belle

Il Physics Book
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https://academic.oup.com/ptep/article/2019/12/123C01/5685006
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Charm production

Two ways of producing charm at B-Factories

Two charmed hadrons produced from continuum One or more charmed hadrons produced in B decays
e” C X,
b = o
W s,
et u
17
Large statistics but high level background Low statistics but very clean sample
Only relative branching fractions can be measured Absolute branching fractions can be obtained:
Absolute values obtained using external inputs Cross section of BB precisely measured

Bianca Scavino 11



Charm physics program — Belle Il publications (not complete)

UNIVERSITET

Precision measurements - charm lifetimes: Charmed mesons, mixing parameters:
e D% D* [PRL 127, 211801 (2021)] e D% — K T1" 1T~ [PRD 111, 112011 (2025)]

e D*s [PRL 131, 171803 (2023)]

Charmed baryons:

* \*c [PRL 130, 071802 (2023)] r

* Q% [PRD 107, L031103 (2023)] % *=%—="h(h=1"n,n) [JHEP 10 (2024) 049]
C ’ c
o ] — 10 d
, 2 [¢=% > Ah(h=1°n,Nn) [PRD 113,032015 (2026)]
. Rl
Charmed mesons, CP asymmetries: g 4 . A 50
e D* — 1" T1° [PRD 112, L031101 (2025)] 2 Se PR, AT, 27T [JHEP 03 (2025) 061]
) =]
g l°=fe— 27K, =0+, =0K* [JHEP 08 (2025) 195]

e D9 — 110 1% [PRD 112, 012006 (2025)] N
Loz, 53 h*h, A'e — p h* h™ [PrRD 113, 032017 (2026)]

e D% — Ks Ks [PRD 111, 012015 (2025),PRD 112, 012017 (2025)]
Charmed baryons from B decays:

« B*O — ¥,(2455)*©) =-0); [PRD 112, LO51101 (2025)]

Exotic hadrons:

* Dso (2317) [accepted by PRL, arxiv:2510.27174]

Bianca Scavino 12


https://doi.org/10.1103/7p5s-f9qp
https://dx.doi.org/10.1007/JHEP10(2024)045
https://doi.org/10.1103/q4n8-fqj1
https://dx.doi.org/10.1007/JHEP03(2025)061
https://dx.doi.org/10.1007/JHEP08(2025)195
https://doi.org/10.1103/s2gy-c3vh
https://arxiv.org/abs/2510.27174
https://link.aps.org/doi/10.1103/PhysRevLett.127.211801
https://link.aps.org/abstract/PRL/v131/e171803
https://link.aps.org/abstract/PRL/v130/e071802
https://link.aps.org/doi/10.1103/PhysRevD.107.L031103
https://doi.org/10.1103/3kqk-ldm4
https://doi.org/10.1103/vg9c-xvdc
https://link.aps.org/abstract/PRD/v111/e012015
https://doi.org/10.1103/8x1h-39dp
https://doi.org/10.1103/2fhj-8vyx

Charm physics program — Belle Il publications (not complete)

UNIVERSITET

Precision measurements - charm lifetimes: Charmed mesons, mixing parameters:
e D% D* [PRL 127, 211801 (2021)] e D% — K T1" 1T~ [PRD 111, 112011 (2025)]
* D*s [PRL 131, 171803 (2023)]

. A\ Charmed baryons:
¢ [PRL 130, 071802 (2023)]

o [ - - ’
e Q0. (R 107 Lo 1105 (055 B | =% —>=h(h=1%n,n) [JHEP 10 (2024) 045]
c ’ = AR
, 2 |ie =% - Ah(h=1°%n,n) [PRD 113,032015 (2026)]
" = S -,
Charmed mesons, CP asymmetries: g { - T
e D* — 1" 0 [PRD 112, L031101 (2025)] z == PR AT, 20T WHER 0 (2025) 651
’ 1
g =" — 27K, =0+, =0K* [JHEP 08 (2025) 195]

e D9 — 110 1% [PRD 112, 012006 (2025)] N
. ezt 5 I h*h, A*. — p h* h™ [PrRD 113, 032017 (2026)]
* D% — Ks Ks [PRD 111, 012015 (2025),PRD 112, 012017 (2025)]

Charmed baryons from B decays: Exotic hadrons:

e« B0 — 20(2455)++(0) g_(o)c [PRD 112, LOS1101 (2025)]  § FRr s g Sy oo s E

Bianca Scavino 12


https://doi.org/10.1103/7p5s-f9qp
https://dx.doi.org/10.1007/JHEP10(2024)045
https://doi.org/10.1103/q4n8-fqj1
https://dx.doi.org/10.1007/JHEP03(2025)061
https://dx.doi.org/10.1007/JHEP08(2025)195
https://doi.org/10.1103/s2gy-c3vh
https://arxiv.org/abs/2510.27174
https://link.aps.org/doi/10.1103/PhysRevLett.127.211801
https://link.aps.org/abstract/PRL/v131/e171803
https://link.aps.org/abstract/PRL/v130/e071802
https://link.aps.org/doi/10.1103/PhysRevD.107.L031103
https://doi.org/10.1103/3kqk-ldm4
https://doi.org/10.1103/vg9c-xvdc
https://link.aps.org/abstract/PRD/v111/e012015
https://doi.org/10.1103/8x1h-39dp
https://doi.org/10.1103/2fhj-8vyx

First measurement of %(Z° — Ah°) at Belle and Belle Il

PRD 113,032015 (2026)

Singly Cabibbo-suppressed =, — Ah®decays (h°=n, n’, m°)
— First measurements of branching fraction relative to =.> -» == 1r*

Precise measurements of these modes:
 Improve understanding of decay dynamics

« Clarify the theoretical picture

Reconstruct: A — pmm, n' — TN, ' — T,
n—vyy,N— T and m° — yy

Normalization mode = — = 11* cancels common input (A — p1T)

Normalization yield extracted from an unbinned extended

maximum-likelihood fit to M( =~11*) spectra

Bianca Scavino
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x10° Normalization channel
5 X
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https://doi.org/10.1103/q4n8-fqj1

First measurement of (=% — Ah°) at Belle and Belle Il

PRD 113,032015 (2026)

B(=% — Ah) | B(=% — =-T) B(EY - ALY

simultaneous unbinned extended
maximum-likelihood fit to M(A h°)

S00 . 0 %
- [ Fitted signal yield: 262 £ 57 0
S o B(E. — An)
= 300 +
© ¢
@ 2001
C : . . . . . -
% woF Signal significance: 5.1o0 o
i - Belle J Ldt =988.4 fb
ok A Belle Il [ Ldt = 427.9 fb!
5 3 Data
= ——— Signal
5 or -~ Background
-5 i ; ; F i ; ; i ; Total Fit
238 2.4 242 2.44 246 248 25 2.52 2.54 2.5
M(An) [GeV/c?]
Bianca Scavino 14



https://doi.org/10.1103/q4n8-fqj1

First measurement of #(=% — Ah°) at Belle and Belle I ool

UNIVERSITET
PRD 113,032015 (2026)

B AR [BE S ZW) e ) e B
simultaneous unbinned extended 5 = = Nawo | ZZj| Ng v = 2= —
maximum-likelihood fit to M(/A h°) B(El->E=z") 2 xt B(E™— Ar7)
gsof- Fitted signal yield: 101 + 33 BE — Ay
~ C 4 )
Bl e T (24840.82+0.12)%
2300; """" B(:‘c_)*:‘ 7 )
il +
e 00
¢ £ Signal significance: 3.2¢
( 100 :— Belle [ Ldt = 988.4 fb~*
o g e, Belle Il [ Ldt = 427.9 fb!
_ 5 3 D_alta
;:- ol glgnkal
ac gr_ound
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M(AN) [GeV/c?
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https://doi.org/10.1103/q4n8-fqj1

First measurement of (=% — Ah°) at Belle and Belle Il

PRD 113,032015 (2026)

B(=% — Ah0) | B’ — =) B(E® — AhY) €0 B
simultaneous unbinned extended = =Nap- |2 NL o B2 - Ap—
maximum-likelihood fit to M(A h°) BE-E"7") I B(ET—>Ax)
&' Fitted signal yield: 190 =+ 120 o 0
S 800 B(’:'C == Aﬂ'—
% - =0 ——— < 3.5%
oo 600 B(.:.C — 5 )
@ 400 -
£ b No significant
> 200 . = =
4l =} signal observed et L ra
g 3 Data
= oh Signal
o - Background
-5 ; i . Total Fit

2.35 2.4 2.45 25 2.55 2.6
M(A7°) [GeV/cE]
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https://doi.org/10.1103/q4n8-fqj1

First measurement of (=% — Ah°) at Belle and Belle Il

UNIVERSITET
PRD 113,032015 (2026)

B(=% — AhO) | B(=0% — =" 11%)
simultaneous unbinned extended
maximum-likelihood fit to M(A h°)

Multiplying by the world-average
B(E) - E 7)) = (1.434+0.27)%

RB(E) — An) = (5.95+ 1.30,,, £0.32 £ 1.13,) x 107~*

th

B(EQ — Aif) = (3.55 %+ 117, £ 0.17,,,, £ 0.68,,) x 10~

BE? - ArY) < 5.2 x 107 at @90% CL

First-ever measurements, statistically limited
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First measurement of (=% — Ah°) at Belle and Belle Il

PRD 113,032015 (2026)

B(=% — Ah°) | B(Z° — ="TT) e ¢ -
simultaneous unbinned extended e L] !
maximum-likelihood fit to M(/A h°) o |
|
Multiplying by the world-average Fe !
ol o 1
r'—!O —— + _ 1
BE—-Ex")=(1434+027)% . .|
—e—| o " i
BE? - Ap)=(595+1.30,,+ 032, + 1.13,) X 10~* —e I—O—i
“ |
BE! - An)=(3.55+1.17,,, £ 017, £ 0.68,) X 10~* . i
’ I
I
BE? - An%) < 5.2 x 107 at @90% CL oy
1
—c— i
First-ever measurements, statistically limited !
Consistent with theoretical predictions o 4 8 o0 0 3 6
B(Z2 — An)(x107%) B(Z2 - An')(x107%) B(E2 - Ax%)(x107Y)
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Measurements of #(=*. — 2*Ks, =1, =°K*) at Belle and Belle Il

JHEP 08 (2025) 195JHEP 08 (2025) 195

UPPSALA
UNIVERSITET

Branching fractions measurements of charmed baryons are

indispensable to solve theoretical tensions

Measure the ratio B( =*: —» 2" Ks, Z° ", =° K*) / #B( =c — = " 1" ) using
an extended maximume-likelihood fit to the invariant masses

Belle [ Ldt = 983.0fb~1

15000 —e— Data

— Total fit
== Background

10000

o
(=]
o
(=]

Events/4.0 [MeV/c?]

(a)

Pull
Lbome o

2.45 2.5

M(E r*nt) [GeV/c?]

Events/4.0 [MeV/c?]

6000

4000

2000

Pull
Lborna o

Belle IT [ £dt = 427.9fb~!

—— Data
—— Total fit
-..=. Background

(b)

Wm-

2.4 2.45 25 2.55
M(Er'nt) [GeV/c?]
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Measurements of #(=*. — 2*Ks, =1, =°K*) at Belle and Belle Il

JHEP 08 (2025) 195JHEP 08 (2025) 195

Branching fractions measurements of charmed baryons are
indispensable to solve theoretical tensions

Measure the ratio #( =*. » Z* Ks, =Z° 1%, Z° K*) / #B( =c — = 1 1 ) using
an extended maximume-likelihood fit to the invariant masses

B(Ef — ZTKY)
B(ES - E-nt7at)
B(Etr — E0xt)
B(Ef —» E—ntnt)
B(ZF - =Z°K)
BES = =—ntnt)

= 0.067 = 0.007 £ 0.003.

= 0.251 £ 0.005 £ 0.010

= 0.017 = 0.003 £ 0.001

Events/4.0 [MeV/c?)

Events/4.0 [MeV/c?

Pull
-Lll)ol\)h =

Pull

E.‘

Belle Il [ Ldt = 427.9fb~"

e . Fitted signal yield:
| —Twibwioowed 288 + 4]

llllill 2 .MM[II L T

Il T [.I }|1”

Slgnal S|gn|f|cance 6 26

gy e A e, i f.-w'l
24 245 25
M(Z*K) [GeV/c?)

Belle Il [ £dt = 427.9fb!

Do Fitted signal yield:

L —— Totaltht
Bl 7

Signal
[significance
= > 100

i :'-_—TMI_‘ —Jll.—_..-q_ﬁ-
2.4 245 25 255
M=) [GeV/c?)
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Measurements of #(=*. — X*Ks, =%, =°K*) at Belle and Belle Il

UPPSALA
UNIVERSITET
JHEP 08 (2025) 195JHEP 08 (2025) 195

. . 150, Belle I [ Ldt = 427.9fb~*
Branching fractions measurements of charmed baryons are o - . ;
.y . . B e itted signal yield:
indispensable to solve theoretical tensions T | s 988441
i 100 |—

Measure the ratio B( =*. — =* Ks, =0 %, Z°K*) / B(=c —» = m*m* )using 3 | Iy I T
an extended maximume-likelihood fit to the invariant masses s pr il P

_Slgnal significance: 6.2¢

Multiplying the results by the #(=c —» = " T)» = (2.9 1.3)% :

il
il

24 2.45 2.55
2=+ + 0y — - : G M(EK‘;)[GeWc?]
BE - XTKy) = (0.194 £0.021,,, = 0.009,,,, = 0.087 ) % SOMB [
- F ——o=e  Fitted signal yield:
B(E, ) J1'+) = (0.728 £0.014,, , = 0'0275}'3{ + 0.326,,) % % s Ll
. % m:_ Signal
First measurements of these decays 2 [significance

2 > 100

RBEF — Z'K*) = (0.049 £0.007 ,,, = 0.003, + 0.022,,) %

, | LI B
World’s best measurement -+t 545 P 35
M(="1") [GeV/c?)
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Measurements of #(=*. — *'Ks, =", =°K*) at Belle and Belle Il

JHEP 08 (2025) 195JHEP 08 (2025) 195

UPPSALA

0.0 08 1.6 1 2

B(E: = STK3)(%) B(ES —==77) (%) BED = ="K1)(%)

0.0

0.1 0.2

Zou et al. [4]

Geng et al. [5]

Zhao et al. [6]

Hsiao et al. (I) [7]
Hsiao et al. (II) [7]
Huang et al. [§]
Xing et al. [9]

Liu et al. (I) [10]
Liu et al. (II) [10]
Zhong et al. (I) [11]
Zhong et al. (II) [11]
CLEO Collaboration [12]

Belle and Belle I
combined measurements

BEF - TKY) = (0.194 £0.021 , + 0.009,,, + 0.087,,) %
BEF - 2%+ =(0.728 £ 0.014,,, + 0.027

stat —

+0.326,,) %

syst —

First measurements of these decays

B(EF — E°K) = (0.049 £ 0.007,,,, + 0.003,,, + 0.022,,) %

stat —

World’s best measurement

Results are independent of the =*;
absolute branching fraction scale and
may serve as benchmarks for

future theoretical works
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First observation of the radiative decay D’ (2317)* — Ds*y

arXiv:2510.27174

UPPSALA
UNIVERSITET

Nature of cs states D’s,(2317)* and D:(2460)* unclear:
masses significantly below those predicted by the quark model

Several theoretical frameworks: hadronic molecules, mixed configs, tetraquarks
— motivate further studies

D’ (2317)*: mass lies below the DK threshold, restricting its decay to the isospin-violating
strong decay channel D’y (2317)" — Ds* 11°

Radiative transitions are particularly sensitive probes of the internal structure
— Determination of R can constrain theoretical models

B(D3(2317)" — D7)
B(D?,(2317)t — D7 n0)

Bianca Scavino 22


https://arxiv.org/abs/2510.27174

First observation of the radiative decay D5, (2317)* — Ds*y

arXiv:2510.27174 UNIVERSITET

< Fitted
_ . ~— - —e— Belle Data . .
Reconstruct Ds* — ¢[ —» K*KJm* and Ds* - K? [ - K 11" ] K* = e TR signal yield:
S 4000 Gombinstortal Bais- 1105202 053¢
* D's0(2317)* from Ds™*y or Ds* 1 combinations [ 9+ sideband
) . % K
* D'50(2317)* — Ds* m°as a normalization channel: 00
yield obtained from an unbinned maximum-likelihood fit a
to M(Ds 1°) spectra I\
o_:_’_:|"' S — |
2.2 2.25 23 2.35 2.4
| M(D;r° [GeVic?]
Detailed study of background sources: s era
(&] i |
-~ - —s— Bellell Data : :
» use Ds and T° sidebands E [ Tameke [ |signal vield:
2000~ S Combinatorial BKG[ § 6108 + 163
» Peaking background from a missing y in B [ e
Ds1(2460)" — D™ 11° decays B sl
| = L
. . . . o £
» Shape & yield obtained from fits to signal D [
Monte Carlo samples I o
n:-!_j |= > S ey : |
2.2 2.25 2.3 2.35 2.4

M(D;r° [GeVic?]
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First observation of the radiative decay D’ (2317)* — Ds* y

arXiv:2510.27174

UPP

First measurement of R using a simultaneous unbinned
maximum-likelihood fit to M(Ds™y) spectra

_ B(D5(2317)" — Di )
~ B(D%(2317)+ — D %)

Statistically limited

R = (7.14£0.70,,, £ 0.23,,) %

n’g 1500 i Belle Data —— Total Fit
= «ssse+ Total BKG [ Combinatorial BKG
% [] pz* sideband
= 1000
[Te)
e
~
"g‘ 500
@
>
T

0

2 i
— 23 232 2.34 2.36 2.38
M(D.*y) [GeVic?|

c\’b"“ % Belle ll Data —— Total Fit
o «++--+ Total BKG [ Combinatorial BKG
o 600 [ 0i* Sideband
= 4+
L 400
—
(7]
E
© 200
>
L

0

0—3- gr T -

=
2.3 2.32 2.34 2.36 2.38

M(D."y) [GeVic?
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First observation of the radiative decay D', (2317)* — Ds*y

UNIVERSITET
arXiv:2510.27174

cﬁa L i Belle Data —— Total Fit
. . . . = e Total BKG [ combinatorial BKG
First measurement of R using a simultaneous unbinned = S o susotons
()]
maximum-likelihood fit to M(Ds™y) spectra E 1000 e
9 22 :
S “F A 3.2/
T 20E- . ® S state § 500
S ¥ Molecular state L
E 16 *  Exp:7.13+0.74 _° .
14:— . n=_ OF,_“_-____——-_ —___|
S 12 I Experimental band =33 2.32 2.34 2.3-6- 238
=3 M(D.*y) [GeVic?|
© F R=(7.14£0.70,, +0.23,,,) % c\’b"‘ ¢ BelleliData  —— Total Fit
b 8 - (e Total BKG [ Combinatorial BKG
2 e %‘, 600 [ p:* Sideband
£ ° .
S y 5
E 2:— + ' v :
O e Foro B Faase Furen lun e luog 2
Oqf, €6 g, e I >4 iz Pey;, c
ey / 44][ 7] Sen [‘QOJSSIer [471421 So,{ 7 [431801' 2 J ;jﬂmew q>,
L
Above molecular predictions, below quark-model expectations: | —
could be a mixed configuration 23 zm 2w 2% 2@

M(Ds"y) [GeVic?
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Summary

UNIVERSITET

Belle and Belle Il provide a broad environment for charm-physics studies
— Datasets can be combined

Presented three recent results on charm spectroscopy
 First measurements of three =° — Ah°® modes
» BF of Cabibbo-favored and singly Cabibbo-suppressed =*; decays
» First observation of D5 (2317)" — Ds™y

All measurements are statistically limited

All measurements are worlds most precise determinations
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