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Belle and Belle Il experiments

Belle Il strength for and low multiplicity physics:
o Hermetic detector: good missing energy and neutral o Special triggers dedicated to low-multiplicity events
reconstruction o Excellent vertexing and tracking capabilities

ZA Resistive Plate Counter (barrel outer layers)
Scintillator + WLSF + MPPC (end-caps , inner 2 barrel layers)
7

K, and muon detector (KLM) ]

Electromagnetic Calorimeter (ECL)
Csl(Ti) crytals
waveform sampling (energy, time, pulsion-shape)

Time-of-Propagation (TOP) counter (barrel)

Particle Identification (PID)
Aerogel Ring-Imaging Cherenkov (ARICH) counter  (forward)

Vertex Detector (VXD)
2layers DEPFET pixel detectors (PXD, partially installed)
4layers double-sided silicon strip detectors (SVD)

Trigger
Hardware < 30kHz
Software < 10kHz

DEPFET: deplotod p-channol field efect ransstor
WLSF: wavalengih-shifing fiber
MPPC: mult-pixl pholon courter
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Hadron spectroscopy at Belle and Belle Il

Quarkonia, tau and low multiplicity from Belle and Belle Il Robin Leboucher

"~ BelowBBthreshold: well described by
potential models
"~ Above theBBthreshold( (49, (59 and
(69): show unexpected properties
"~ Hadronic transitions to lower bottomonia are
strongly enhanced

~ Strong violation of Heavy Quark Spin Symmetry

) Exotic admixturesmolecule, compact
tetraquark, hybrid

Progress of Theoretical and Experimental Physics
2020 (2020) p. 083C01
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Hadron spectroscopy at Belle and Belle Il

New Belle Il energy scan

To study the (10753, a new energy scan data taking was
performed by Belle Il:

"~ Fill Belle energy gaps

~ Total integrated luminosity of 19 *with 9.8  atthe
(10753 energy

Already proves its e ciency by the rediscovery of (10753 in a
newdecaygete ! I(1 % 0) ! (19)

Phys. Rev. Lett130 (2023) p. 091902
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Bellell Study ofe*e ! arXiv:2401.12021

Reconstruce* e ! (nS(! ) CLEO
(19 parametrisation
Belle 41 /
“Bellell
elle Phase space
x
(29
75
(39
0:2
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arXiv:2312.13043

' (19 ' po(P)

Only reconstructt ! * 0

Search for a signal bump in the recoil mass
Mrecoil( + O) distribution

r—
£ 2 2
Mrecoil( * O): TEC'm' Lc

where B m: total energy of thee* e inthe
centre of mass

E ; p : energy and momentum of * Oin
the centre of mass
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ellell Energy dependenceefe ! B()B()

Solid Belle+Belle 2 t
Dashed Belle t
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lepton physics
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SuperKEKBs a factory:

e* e collider produce leptons pairs at high rate
e

(efe ' T )= 0:92nb
(e*e ! BB)= 1.05nb

cross section equivalent tBB process
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decays:

" Massive enough to decay intiighter lepton & hadrons
"~ Mostly one or three charged particle$n nal states
"~ Challenging reconstruction with neutrinos in the nal state
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ellell Lepton Flav iversality measurement

ExtractR by tting the lepton momentum[15; 5] Ge¥c

" Event selection is performed with rectangular cuts and neural network

94% purity with 9.6% signal e ciency for the combined sample
" Mains systematics coming from PID (0.32%) and trigger (0.1%)
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Lepton Flavour Violat LFV) se

w
> —>

(a) ! via Standard Model with neutrino oscillation

Progress of Theoretical and Experimental Physi2819 (2019) p. 123C01; arXiv:2203.14919
Observation of such decays will be a clear signature of New Physics

(b) [ V°vialeptoquarkinteraction
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ellell ! 3 Lepton Flavour Violation decay

Signal e ciency challenge:

" BDT classi er: reject main backgrounds
e"e | (qgusing signal, "Rest of Event" and
kinematic features

" "sig' 20:41% (3 Belle Physics Letters B.
687 (2010) pp. 139 143)
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J. High Energ. Phy2023 (2023) p. 118

Signal e ciency challenge:

Use moretag * nal state

channels
" BDT classi er: reject main
backgroundg*e ! g
Mode " (%) Nsg syst(%) Nobs Bobs 10
! U778 Q95 0:20(stat) 0:15(syst) 4.6 0 <17
I e 0 849 0:80 0:27(stat) 0:04(syst) 4.4 1 < 22
! 5.59 047 0:15(stat.) 0:05 (syst.) 4.8 0 < 23
I e 6.45 038 0:21(stat) 0:00(syst) 4.5 0 < 20
! ! 3.27 Q032 0:23(stat.) 0:19 (syst.) 4.8 0 < 39
I el 5.41 074 0:43(stat.) 0:06(syst) 45 0 < 24
! KO 452 084 0:25(stat.) 0:31 (syst.) 4.3 0 < 29
I e KO 694 054 0:21(stat) 0:16 (syst.) 41 0 < 19
! KO 458 058 0:17 (stat) 0:12 (syst.) 4.3 1 < 4:3
I e KO 745 025 0:11 (stat.) 0:02 (syst.) 4.1 0 < 17
- — - New world-leading results
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