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Belle experiment at KEKB

o KEKB is an asymmetric-energy et e~ collider operating near Y(4S) mass peak (~ 10.58 GeV/c?, >BB threshold).
o Belle detector has good performances on momentum /vertex resolution; particle identification, etc.

o Accumulated data set of ~ 1 ab™!: not only a large BB sample ( B-factory); but also a large charm sample to study
charm physics.
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SuperKEKB and Belle ll: The next generation B-factory

Upgraded detector and accelerator
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Particle Identification:
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positron (4 GeV)

Low emittance positrons ‘/‘ @ , 100% efficient for hadronic events.
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Low emittance electrons arXiv:1011.0352 [physics.ins-det]
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Belle Il luminosity
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Belle Il already achieve the world record instantaneous luminosity
Integrated luminosity: 427.79 fb~!

Total integrated luminosity [fb™1]



Be

lle Il luminosity

Belle Il Online luminosity Exp: 7-26 - All runs
‘-‘/"\ 1036 : _ 17.5 od Integrated |uminosity ...................................................................................
N7, : - |
' ; S Y A - 400
E 10% 10 =
>, i
Z |
og 1034 : lBe"e ........................................................................................
£ e - 300
£ 1033 i 2 = ..l e =l X
510 SOE [ Bellel
Ry > 6 4
3 10 32 ISR ¢*** % - | S § | (| - LNE .t 200
=W ...‘ O — .
4 - -
i .‘G I)I:XR i ’ = e R SRR R S BHHERER
- @ ",' ' - i
1030 . @@ G | i 7 B 100
: DC I 'Qm 1 2 = = = | ¥l SR 0 SRS
2102 Lor o i i I I |
1970 1980 1990 206 L I. | . I. | . I. . I. C :  SEEREEE TTTTT1] 0

f ' l I i
10.6 10.65 10.7 10.75 10.8 10.85 \b\’ mﬁg&‘k%% ovge
 Controtmassonergy(GaV)____[sbnnaiins

Belle Il already achieve the world record instantaneous luminosity
Integrated luminosity: 427.79 fb~!

Collect scan data around 10.75 GeV. New and unique!
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N. Brambilla, S. Eidelman, C. Hanhart et al. / Physics Reports 873 (2020) 1-154

compact tetraquark
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——— hadron spectroscopy
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Belle & Belle Il capabilities
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Baryon spectroscopy
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Fruitful results recently

Evidence of new excited charmed baryon decays to 2 .(2455

Observation of Q(2012)” — Z(1530)K

Measurement of 20 — Atz

First measurement of the AT — pn’ decay

Production:
o fragmentation

A" o B-decays

Focus:
o Searching for new states
O Properties measurement

)O,++7z.i



Event (20 MeV/c?)

Evidence of new excited charmed baryon decays to > 6(2455)O’++7ri

arXiv: 2206.08822
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Event (20 MeV/c?)

Evidence of new excited charmed baryon decays to > 6(2455)O’++7Z'i
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Observation of Q(2012)” — E(1530)K
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Require M(E~7%) < 1.517 GeV/c? to remove Z(1530) not from Q(2012).

Clear (2012)~ signal could be seen on M(E~zTK").

Significance: 5.20 after considering systematic uncertainties



Events/3 MeV/c?

Effective coupling measurements
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Simultaneous fit to M(E~zTK™), M(E°K ™), and M(:_Kg), signal described with Flatté:

gnkn (M)

Tn(M)

j=2.,3

M - Mo (2012) T % > gjlk; (M) +ik;(M)]|?

g, Is the effective coupling to the n-body final state, which are fitted to be:

g3 = (41.1 £35.8+6.0) x 102 and

go — (17 ]

-0.3£0.3) x 1072,

Branching fraction ratio: RE}‘?{R =0.97 £ 0.24 -

- 0.07,

consistent with molecular interpretation for €2(2012)~
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Quarkonium spectroscopy

Below DD/BB threshold:
Good agreement!

Above DD/BB threshold:
Exotic statesl!!

Parallel properties in c¢ and bb™"|

Excellent experimental field!

Rev.Mod.Phys.90,015003(2018)
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Search for X(3872) —» n* 7’

& Phys.Rev.D 99, 116023 (2019)
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Search for X(3872) —» n* 7’

Release the requirement of M(z ™) [case ]

5.29 - 12 20 _
<5.285F 12° < 89 #} 2
§ 5.28¢ -§.5 3 60l Lo il H o
©5.275k 13 = gofh T, | =
O 5.07BE ?-5 < 20 Ty <
= 5268 =L 1 ¢ 20 Q

5.255 feate K . 95 = g H |-

5.29 - _ el . -. - - s _3 5 C\T\ 30 C\T\
Go0.280FF I e e AT 137 2 5 Q
S 5.28en it I e S 3 208 ]l J g
©5.275F s Hg BT S E e 5 2 20 H o
S 5.27k3 it S VT o o 15 ' 2
5.265 s T RIIFL L Sl Ll Y 40 { ik €
S 526F T laatiia i nE d Tl O o

5.255 br =¥ § it i s s 7 00 O -

3.7 3. 0 0

Joint BF Is also measured:

5.26 5.27 5.28

M,. (GeV/c?)

60
50

nnnnnnnnnnnnnn

3.8 3.9
M(rnn0) (GeV/c?)

arXiv: 2206.08592

channel

case I

case 11

BT - KTX(3872), X(3872) > ntnr 7 <1.9x107% <1.5x 107"
B — KYX(3872), X(3872) - nTn 7® <15x107°% <1.8x 107"

X(3872) - wrw m°

< 1.3%

<12x10°°

14



Observation of Y,(10750) = wy;;

With the new scan data around \/E = 10.75 GeV: Signals of eTe™ — wy,,, at 10.745 and 10.805 GeV

Events / (10 MeV/c&)

are observed.
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~ 1.5 for Y(10753) and ~ 0.1 for Y(10870)




Search for X, - w Y (1S)
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Summary

o Belle and Belle Il provide unigue and fertile physics environment.

O Even a decade after data taking finished, the Belle experiment is producing interesting
and important results.

o Belle ll, the next generation B-factory, can make significant impacts in spectroscopy.

Precise measurement;
Spin-parities, transitions, and quantum numbers determination;

) 4

) 4

+ New decays searching;

+ Prediction/model/theory testing
) 4

° Belle Il with > 400 fb~! LS1 data, including unique Y (10750) scan data, can already
provide physics output on the level of its predecessors.
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Back up



Measurement of Z° — At7~
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Measurement of AT — pp’
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