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[JHEP 07 (2022) 099]; See also in [JHEP 05 (2024) 212 etc] by Belle (II)
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See also in [JHEP 02 (2022) 063 (Erratum ibid. 12 (2022) 034) etc] by Belle (II)
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See also in [Phys. Rev. D 111 (2025) 11, 112011] by Belle (II)
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BEPCIIA BESIII3E | &
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| BESIII ;

detector

; 2020: energy upgrade to 0. 92 2.4525 GeV
‘ ‘ § SN\ 2004: started BEPCII upgrade,

b BESIII construction

2008: test run

2009-now: BESIII physics run

1989-2004 (BEPC):
Lyeak=1.0x103/em?s

2009-now (BEPCII):

Loea=1. 1x10%3/cm?s (2022, 2023)

i i EMC: Csl crystals
Z AE/E =2.5% @ 1 GeV - Barrel
. AE/E =5.0% @ 1 GeV - Endcaps
- e— TOF:
AE = 80 ps Barrel
28 ot = 110 (60) ps Endcap
B — {5 — MDC: small cell & He gas
Oyy= 130 um
% op/p = 0.5% @1GeV
dE/dx = 6%
& N | Magnet: 1T Super conducting
W s | Muon ID: 9 layer RPC

M
! |

Trigger: Tracks & Showers
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-F I

2009: 106M 1)(3686)
225M I/
2010: 0.98 tb11)(3770)
2011: 2.93 fb(3770) (D°), total
0.48 fb'l @4.01 GeV
0.45B 1(3686) (total)
1.308B J/1 (total)
1.09 fb @4.23 GeV (XYZ&D?) |
0.83 b @4.26 GeV
0.54 fb'l @4.36 GeV
10x0.05 fb L XYZ scan@3.81-4.42 GeV
1.03 fb'l @4.42 GeV
0.11 fb'l @4.47 GeV
0.11 fb'l @4.53 GeV
0.05 fb'l @4.575 GeV
0.57 fb-t @4.60 GeV (XYZ&A})
0.80 fb! R scan @3.85-4.59 GeV
2009: 106M 1(3686)
2015: R-scan 2-3 GeV+2.175 GeV

2012:

( 2013:

2014:

|14 2

2016: 3.20 fbl @4.178 GeV (XYZ&D{)

2017: 7x0.50 fb'l @4.19-4.22 GeV (XYZ&D}Y),

@4.24-4.27 (XYZ)
More J/ip+tuning new RF cavity
10B J/3 (total)

2018:
2019:

8x0.50 fb"1XYZ scan@4.13, 4.16 (XYZ&D?), )

4.29-4.44 GeV
3.8fb! @ 4.61-4.7 GeV (XYZ&A])
2.0fbl @ 4.74-4.946 GeV
2.7B Y (3686) (total)
0.4 fb'l @3.650 GeV
0.4 fb! @3.682 GeV

2020:
2021:

2022:

2.9—7.9 fb ¥(3770) (D™, total)

2023-2024: 7.9-20.3 fb 1(3770) (for D), total)

2x0.42 fb™11P(3770) scan
0.14 fb! @3.800-3.885 GeV
0.13fb! @3.554 GeV

0.025 fb'! @1.84-2.00 GeV

>50 fb! at E_, between 1.84 and 4.95 GeV in 15 year running

Credit to T #
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[Developed in Phys. Rev. D 82 (2010) 112006 by CLEO-c]

. AN 2B A F g B S [Phys. Rev. Lett. 127 (2021) 11, 111801;
Equal phase' gé /] %jﬁlﬁ H 7/]<U Ié] EE% Eﬁﬂ’ Phys. Rev. D 111 (2025) 11,112011]
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[Phys. Rev. D 110 (2024) 11, 112008] . 01F - ).
o B AR AN = 47 Z #780~85% | GOEE g PR
g by wra o a |

C, Bin number

° P10 : + _ 2 4 _

o B HAAFIC: T+ '+2\/ _ D T
o BRI AFID: + 2 _ - J  _ cos —sin

18



+ — + —puy
— N 5 ) [Phys. Rev. D 110 (2024) 11, 112008]

293fb™1 3770 @BESIII

- 7)) i

- Equal phase - BESI . Optimal ® _ =0.746+0.010 = 0.004
o : ® . =0.735+0.015+ 0.005

o 0.5:- [Phys. Rev. D 106 (2022) 9, 092004]
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293fb~1 3770 @BESIII
[Phys. Rev. D 107, 032009 (2023)]
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i— Cnmbl-:eiR!!u]t - 0,025634 + D.000478 [ ombiaed Result Fot Q001545 + 0.000110 = - thx;.admmx 003979 # 0.00922 ;_ == Tt R, SO T 0MEN K+K77TO 1-0060 :*: 0-0675 :t U-U379 0-649 :{: 0-125 '_+_‘ 0-025
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(a) N* for mtr—ad (b) N~ for mta—aV (¢} N+ for K+HK—n0 (d) N— for K+K—n0

PDG Scale 0.9406 £ 0.0055 £ 0.0033 .

— Combined 0.9406 4 0.0036 + 0.0021 0.631 £ 0.014 £ 0.011
« BRI

e =22 4+ _ -2 ¥ L CLEO-c3 B 4314

e M= 22 "4 " 42 -2 .1 [Phys. Lett. B 747 (2015) 9-17]
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[Phys. Rev. D 112, 072006 (2025)]
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O 2wk 2 FF A3 [Eur Phys.].C78 (2018) 2, 121]

O XREER WA ZHRTHEEY EFF, XA FrADalitz plot & ALz R
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O £-binil| & 7 ik
O X% A &/ Dalitz plotX |8 § B-FH M (85%)

/b % | RAEALE B4 11 2
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[Phys. Rev. D98 (2018) 112012]

ppo = %DD 1. B fa® cos(n(SD) + bPsin(ndp))
C(z) = Re[A}LAp] = a” —|— ¥M . (a%cos(nép) + bS sin(ndp))
S(z) = Im[ApAp] = 2 i YM (@S sin(ndp) + b3 sin(ndp))
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i<NJ<%t
OERHA— LU ES FREERBEBWHE 057=) Y CiCoyapiIpssae),
OR®E ANAITKE ¢ = .
O B2 REEAN, BABBELEN ATRWAZIRE B
O 7 X5 EXHAATREBUE
. &
2 _ 2 _
[ - -+ + -+ +2 2 +_1 -+ — + COS
« B HIARFID
2 _ 2 2 _ 2
r B -+ — + + — + -+ _
2 oo T Ly "_, '+ COS cOS —cos
= J'T']J N A N TL ‘
. i PR AL By A = —L§3 CP observable Inputvalue Mean _Width
' Belle and g ) ! y [°] 68.7 68.37 | 4.65
Babar 2018 i - o [x107%] 9.04 9.122 ~0.663
B = o0E ) 1183 11819 4.83
. | rD7 [x10°2] 0.5 0545  0.155
‘ Tl 60" [°] 291 290.6  20.9
=4 37
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X (%) lq/pl-1 01 02 03 04 05 06 0.7 038 —0.1 0 0.1
x(%) . lg/pl-1
— 405+ 043 x 1073 — 74036 x10-3 [arXiv:2502.08907,
— 638+023 x 10—3 = 2+015 x 10~ 3 2303.15790]
/ =0.98338% / =?7+0.028
arg / = —151*102 arg / = ?7x214

® AARBAMARKETRANELNTREMEE BT, B - °x &
® Belle 1% & 814 2| ~0.028% and ~0023% - 9 * ~ [arXiv: 1808.10567]
additional modes such as D? — K¥rtatn~ ﬂgﬂ With the precision on |¢/p| and ¢p reaching

0.0020 and 0.15°, respectively, with 300 fb=!| LHCb Upgrade II [is the only planned facility with
a realistic possibility of observing C'P-violating phenomena in charm mixing. 38
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N =
BESII: 187.6%89*24 293fb™1 3770
~4 with20.3fb™1 3770 #iiE
187.6189122 (HHEE &)
LHCb: 191.4+24 [LHCb-CONF-2024-004]
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