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SRAFA B E 5

£+ + — —
> SuperKEKB: $BZB/fa/58 T a (1)e*e” —»cc (2) BToCharm decay
25 ¥ B- b C XC
-~ _ele’ > _ Cross section [nb] W
< 2 Y(IS) I r(4s) 1,05 +0.10 _—
= 20 ::. iz 1.30 ] ] -
2 | it T “
.E 15 : : dd 0.40 1 et c \ T~
5 Yes) WGy v
* 10 p Y(3S) ete(v) \ 300%3
_;0 ¢ .f. .“ - \Y(4S) ﬁ s < /ll‘j"Ab’ Belle Il Online luminosity Exp: 7-42 - All runs o
Y £ S >> ¢ ntegrated luminosi ' . = :
% o’ s " . § ‘“. AT wevir “‘-}"1_ . — L L{etcc?rd;ddV\lleekly v éfﬁﬁg,lkﬁtﬂ 3y
qq palrs (Contlnuum) $ 1 20 4= fﬁRecordeddf =.0.914 [AD 7] e " os - E |
8.44 9.46 10.00 10.02 10,34 1037 10.54 10.58 10.62 $ E *m?&*&%ﬂ%

=
w

Mass (GeV/c) BB thres.

> Belle IERMEZHIEREL A -

« AIAA: BETE

o MAAMEREIL: STEDHHE;, SRTFEREEN
o MR TFAKEGNT: SEEWNE 0

T
o
o

ERERELRER:
N(D®)~0(10°)
N(ADH)~0(10%)

10 A

©
>

Total integrated luminosity [ab™1]

o
N

Total integrated Weekly luminosity [fb~!




D
BE"E-"@;E&%%EEEZ% ~20% of all physics publications /O

Charm lifetimes: * Charm CPV:
- 7(D%%), PRL 127, 211801 (2021) * D&y — KK~ m*m*, JHEP 04 (2025) 036
« 7(A%), PRL130, 071802 (2023) « D% > K2K? (D**), PRD 111, 012015 (2025)
- 7(Q2), PRD 107, L031103 (2023) « D° - %% PRD 112, 012006 (2025)
« (D), PRL131, 171803 (2023) « D% - KIKQ (CFT), PRD 112, 012017 (2025)
« D* > % PRD 112, L031101 (2025)
Charmed baryon: « D% *r~ 7% PRD 113, 052006 (2026)
e 295 2%n0 n,n"), JHEP 10 (2024) 045 « ZX¥ 5 ¥*h*h~,At - ph*h~, PRD 113, 032017 (2026)

« Af - pK2m® (B1), PRD 112, 012013 (2025)
o Ef > pKd, Ant, 2%, JHEP 03 (2025) 061 * Charmed meson:
o EF 53tk E0nt, 20K, JHEP 08 (2025) 195  mixingin D° - Kdw*m~, PRD 111, 112011 (2025)
20 - A(n° n,1n"), PRD 113, 032015 (2026) « DY > hth'~e*e™ (B1), PRD 112, L071101 (2025)
Ds,(2317)*" — Di*y, PRL 136, 241901 (2026)



e Study of radiative decay:

e Dou(2317)* - Di*y/DIn®
* Study of charmed baryon:

*+ B¢ > A% n,n")
* Search for charm CPV:

e D° > KK ntn—n®

e EF > Xth*h~,At > ph*h™

Total integrated Weekly luminosity [fb~1]

Belle Il Online luminosity Exp: 7-42 - All runs

Integrated luminosity
B Recorded Weekly

20 4 = [ Lrecorded dt- = 0.914[@D 1] oo

15_ .............................................................................................................................................................
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o
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Updated on 2026/07/04 00:00 ST

Based on real data
before 2023 (<428/fb)
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o o o
I o o)

Total integrated luminosity [ab~!]

o
N
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D, ,(2317)" — D:,"'y/D;'T[O PRL 136, 241901 (2026) BB

Belle IT

* Precise nature of D};(2317)" remains unresolved, underscoring the need for new and improved data.

* The width of D;(2317)" is unknown: I'(D.(2317)") < 3.8 MeV @95% CL.

— 1500 - R il § BellellData  —— Total Fit
N L ¢ Belle Data —— Total Fit O - ) *
§ - memee- Broken Signal Smooth Background S 600 ; ------ Broken Signal smooth Background B (DS (2 3 1 7) + - DS+ y)
> 3 e () _ %~ =[7.14+0.70 £+ 0.23]%
= 1o = L B(D.(2317)* > Dm0
© L ~ 400 +
~ P -~ r
i) L 2 I 22
QC) 500 200 — —_ C A
S C 10 10 B X 20 Theory Method Key: ® cIstates
- . — sk ® TQM: Traditional Quark Model ¥ Molecular states
'y — .
= ,r ] = E e = — LFQM: Light Front QM * . +
23 232 234 2% 23 23 232 234 236 238 = - HQFS: Heavy Quark Flavor Symmetry Experimental band
M(Dg*y) [GeVic?] M(Ds"y) [GeVic?] é:‘s 14— Eff.Lag.: Effective Lagrangian
— — c - Chiral: Chiral QM
8 —e— Belle Data 8 r —e— Belle Il Data 9 12 =
> L Total Fit > + Total Fit -2 C
] | mmmeen Cross feed (a) ()] b memaae Cross feed (b) QO 10—
= 4000 Smooth BKG = 2000 Smooth BKG 9 =
- D, Sideband D, Sideband I
Te) | r°Sideband @/ B 0 Sideband L g O
o 5 }
n < —
% 1000  Je % 6 - N
> c 4
w © 1
. e © - ( \
y = 1 m 2 | -
e e - Y
52 2.25 2.3 235 24 = 52 225 23 2.35 24 oL 3 | : | S I lF | = | . | 7 | s
M(D %) [GeVi/c? M(Dr®) [GeV/c? 00l ® (L g esslg, . (Horg, RS0y, R So,  Periy,
(Dgm®) | ] (Dgrt™) [ ] YTy, M) " (Chirg,y " (Er Lag, S) 7 (Chyr, ) 2 (Chyr, ) ent

Similarily, D;(2460)* — D%y is ongoing.


https://inspirehep.net/literature/3075577

More on charm radiative decays

BELLE Belle I

T =" T e=teTe =
Belle II simulation

4= Data

—— Total fit
.-

— Dtz

— D' Kn'a

~—— Combinatorial Back.

Study of DY - Vy (V = K*, ¢, p): Belle data -’ Be!le II' M'C
* expected improvement w.r.t Belle | A

 MC (428/fb) expect ~5% improvement in Acp.

Candidates per 4 MeV/c2

* photon polarization to test SM; study effective lifetime: 2° | ottt
- V ' V mass D° (GeV) i i
L) =Ne T [cosh (yFt) + A% sinh (yFt)] m(py) [(GeVIcY

L L SR RN AR RARA LAALY LA RARLN LAARS RARAN AR

250 — 250 -
i ® Data 1 i
i — Fit ]

200~ — Signal ]
r — D> ¢pn°

150 r — Comb. backg.

Need more data.

100}

50 g

[ o, 4
ol R y

W v ]
1.8 0 0.1 0203 04 05 06 07 08 09 1

m(gy) [GeV/c?) icos6r(@)

decay-time resolution limited
by small ¢ opening angle.



e Study of radiative decay:

* Dyo(2317)" - Ds*y/DS n°
e Study of charmed baryon:

* B¢ > A% n,n")
* Search for charm CPV:

e D° > KK ntn—n®

e EF > Xth*h~,At > ph*h™

[Fig. in Chin. Phys. C 50, 022002 (2026)]



https://inspirehep.net/literature/2972388
https://inspirehep.net/literature/2972388
https://inspirehep.net/literature/2972388
https://inspirehep.net/literature/2972388
https://inspirehep.net/literature/2972388

D

REFEFRRTHNE S

20 - 29(Y, n,n"), JHEP 10 (2024) 045 A /7 E
=5+ - pKQ, A, 207+, JHEP 03 (2025) 061 i )y ) —
— — (T) (®) (©)

:‘2'_ - Z+KS )= 7T+ OK+ JHEP 08 (2025) 195 color-favored tree color-suppressed tree color-commensurate

E‘C - A(T[ , n, 77 )’ PRD 113’ 032015 (2026) factorizable fac + nonfac non-factorizable

'” 4 /7
500 . .

g F 5 sooF-
L 400 LTE (b)
2 + > 400f + (E) (B) (P)
= 300~ = W-exchange Bow tie penguin
Q ©, 300
& 200 P - non-factorizable non-factorizable neglected
I o © 200F
[ b (] -
Lﬁ 100 [~ I.E 100:_ : [ ]
F E ] [ ke 1 I Zhao et al. [15
ol ok A " . :
= ° | _ 5 e ——— " I | Geng et al. [16]
;3_ oF E oF ® ¢ i I Zou et al. [17]
338 54 545 344 546 548 25 555 254 556 Sz 2.44 2.46 2.48 25 252 —a—| ———| [P E L Geng et al.[18] N
M(An) [GeV/c?] M(AT) [GeV/c?] | ‘ IEH7
l®f lof I | Hsiao et al. (I) [19] -Lb
! o
_ . ] o 1 I Hsiao et al. (II) [19]
Based on B+B2 (1.4ab'!) dataset: . .
I

I Zhong et al. (I) [20] I
I Zhong et al. (II) [20]
I Geng et al. [21]

T FA
I Zhong et al. [22] *—I\_\L

F Xing et al. (I) [23]

B(E@-An) . -]
B(E0oE—rt) (4.16 £ 0.91 + 0.23)% .

o
=0, ! Hed
BEA)_ _ 548 +0.82 + 0.12)% a ||
——

E

=
L)

gt

B(E2-E"rT)
B(E2-An°
EcAm’) 350 -

B( ) 0o 4 8 0 15 0 3 6
"‘C

B(Z2 — An)(x10™%) B(E2 — An')(x107%) B(E2 = An°)(x107%)

r Xing et al. (II) [23]

r  Belle and Belle II
combined measurements

!
1]




RETFE"ERREHNNE

o g — EO(T[O, 77, n’), JHEP 10 (2024) 045 signal side j@o&o signal side joo«so
« Ef > pKSQ,An+ >0+, JHEP 03 (2025) 061 e é::;o e — @;"5;0
—_ LA PR & A, e
e EF 5 3tKd E0n*, E0K*, JHEP 08 (2025) 195 . T " ./' - ,
e o e L C
« 20 5 A% 7n,n"), PRD 113, 032015 (2026) s N
+ , D R
Ongoing: — A.%:@ i ’
A Fragmentation system ke Vot
o EF —>AKS(~’7T+,pK§’K§) P o PK
* E¢ o pKJKT,XTKInT, AK Tt - NI REMNEE R EE M
e Ef 5 AKQKT,E K nt, Q Kt
O e 0y PRL 122, 082001 (2019) .
* E¢ 2 EThTmT,EThTy T b 2% p- | Aog0 challenging
:‘O 0 +0 % . .- BKG c™-c
° —-c — '—‘(1530) = 15k Sideband
"‘O — + + _ 1) — Generic MC
° :‘C_):‘ K ,AKs,Z K ;10:— ‘
® L% 5— Tyl %ﬁ(t)? signal mis;ing mé)sks)irr:g
L] -0_}0-- IIIII
¢ Se ™ 9. : - :
absolute B(E ~ f) w4 e fwﬁcf?%é\ﬁc pe 2o based on MC study , we will obtain inclusive
NE () = 45@703fb~! EQ-signals: N (E2) ~0(10°) @428fb~".

- Please give us more time.


https://inspirehep.net/literature/1705069
https://inspirehep.net/literature/1705069
https://inspirehep.net/literature/1705069
https://inspirehep.net/literature/1705069

e Study of radiative decay:

* Dgo(2317)* —» Ds*y/Dgn®
e Study of charmed baryon:

+ 22 > A% n,n")
* Search for charm CPV:

e DO > KK, ntm—m®

« EX > XYh*h™,Af - ph*h~

10



5% o T CPREIA RV ER IR

o SEE T RDPOPRRIARIAL : FRERBITHATR /N2, [Ete BT AV BURIR §t

LHCb-CONF-2024-004

|||||||||||||||||||||||

0.5 L P8R Beauty and Charm b
r ¥ Beauty and Charm, a%., - =0

« BN TRTLCPHEIF:
20194ELHCOI AAp(D° —» K*K~,m*m™) = (—=1.54 + 0.29)x1073 , <04}
B EINRCOPREIAL!, ANik “DIE+ A=A . REMRLIME
FEXBD? -t Zi2W . BEIEL EHIERFHIFERELLCP
BORRIKRIR. BN EEZESL “AI7 MEBHIE.

* RETRLCOPHIL:
» 20254, LHCbZERMRETREPEREKIMEFOPRIFD, Nkt “YHE+ARH" .
+ RETFOPHIF: MRLIMAIEMZWIBR.

(%]

[ ]
o~

[1] H-n. Li, et al. PRD 86, 036012 (2012) [4] (LHCb) Phys. Rev. Lett. 131, 091802 (2023)
[2] H-Y. Cheng et al. PRD 104, 073003 (2021) [5] (LHCb) Nature 643 (2025) 8074
[3] (LHCb) Phys. Rev. Lett. 122, 211803 (2019)
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charm flavor tagging for D°

_ ot 0+ D sources
1) using D™ — D mt™ to tag the D flavor:
_ _ - 7@ Charged D*
:‘; C(] < s @ = -»D*’L(cd)’ 25% prompt
. DO(cit) = 40%
N
signal decay neutral D*
35%

2) opposite-side flavor tagging for e e~ — cc:
PRD 107, 112010 (2023)

x104

:} 0~ e @ = C =i D(ciz) {E soldecyy L BelleWsimulation  — D°
" T == B
@S“) signal decay i This charm flag tag (CFT)
\ - -, - / 2 ’ P .
5 C( < (<~ @ =~ ¢ =~ D(ij) = e | method: adding ~50% more
7 e il signal decay *
A data to D*-tag sample.

—01.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1:00

qr
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https://inspirehep.net/literature/2649274

PRD 111, 012015 (2025)
PRD 112, 012017 (2025)

vl

Acp(D° > KJIKY)

Acp(D° - KQK?) may be enhanced to 1% level with the SM,

BELLE

Belle IT

/1) using D** - D°m* to tag the D flavor

by the interference of ¢ —» uss and ¢ — dss amplitudes. 3500 P 3 00
[PRD 99, 113001 (2019), PRD 92, 054036 (2015)] 2 2500 Al sig = 3
C o DK 3 W g
s [T o g Oy T o
_ ' ' -23+19 5 3 100
‘ : ', LHCb2015 N :
g -29+52+22 s 2 .
7 i § LHCb 2021 p : \ : K
’ ( H 31+12+04+0.1 R eyl 1L [T wlli:
3 E = t ¢ t 10: 2
. i Loy CMS s e e 3
+6.3 +3.0+0.2 m(D7*) [GeV/e?] Soin KD
d Belle + Belle II 2025 . o ) . _
. | ~0.60 + 1.10 + 0.10 2) using opposite-side flavor tagging fore e~ — cc
= : LHCb 2025 [PRD 107, 112010 (2023)] For more details, see backup.
d e +1.9+ 1.0+ 0.4 v T 1y T
1 Uy L1 S 18
N LHCb average 2025 Z ol Belle ! f Lat= 42810 { & lmhi
! ~0.37 + 0.78 + 0.29 5
d : g soof # Data NSi = 20k
i World average 2025 3 —Fit g
5 T —0.17 +0.62 + 0.18 5 o} Ik 0y = 20%
- -2 2 4 300 —-Backgrou N
0 ; 00 0 L o +50%nore data
Acp(D° = KQKY?) (%] 0}
* No hints for CP violation! \—

* All experiments: o, dominated

m(K3KY3) [GeV/c?]
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https://inspirehep.net/literature/2649274
https://inspirehep.net/literature/2844984
https://inspirehep.net/literature/2914970

Acp(D = f) B

* Belle Il has higher efficiency on y, 7°/n (and long-lived particle: Kg and hyperons).

* Better vertex fitter w.r.t Belle: treeFit (simultaneous fit of all vertices in a decay chain).

n-vyy n-natn n°
Belle I1 (428/fb, n - yy,n*n"n°) oo vom coen 1 om ot
“‘§ g _Fif ) Z’;Ilfr;l?ary: “‘§ 4000 — Fit ) Z;eellfr;l:lary-:
using reference mode Dt - KJm™: = 0 o Combier S E
+ + ; 3000; g 2500 3
Acp(DT > 1) = (xx £ 0.5+ 0.2)% 5 ool g 00 ]
Acp(Df -t n) = (xx £ 04+ 0.2)% & ™ § o f
1.75 1.8 1.85 1.9 1.95 2 2.05 0= ‘1.75 1.8 1.85 1.9 1.95 2 2.05
. + + . 0.15 o8
Vs. previous A¢cp (D" — 1™ n) results: g o341 g, iy
Belle (791 b, n » wtn~mO): g ] 7 Y
o = 1.1% [PRL 107, 221801 (2011)]
- + - — . .
LHCb (6 fb™, n = ™™ y): The result will be released very soon. Stay tuned.
o = 0.7% [JHEP 04 (2023) 081]
LHCb (6 fb'l, n = etey): The sensitivity per luminosity is improved significantly.

o = 0.8% [JHEP 06 (2021) 019]



https://inspirehep.net/literature/916845
https://inspirehep.net/literature/916845
https://inspirehep.net/literature/916845
https://inspirehep.net/literature/916845
https://inspirehep.net/literature/2072369
https://inspirehep.net/literature/2072369
https://inspirehep.net/literature/2072369
https://inspirehep.net/literature/2072369
https://inspirehep.net/literature/1852815
https://inspirehep.net/literature/1852815
https://inspirehep.net/literature/1852815
https://inspirehep.net/literature/1852815

I _ D
Acp(llz._ — ph+h ,:.;.I' > JYt*h h ) PRD 113, 032017 (2026) (WA

» LHCb reported [I: AAVCVgt = Acp(Af > pKTK™) — AVCVI‘.?"L(/IZr - prntn) =(0.30+£ 091+ 0.61)%
> U-spin symmetry23l:  Ap(Af 5> pKTK7) + Acp(BEF » 2 ntn™) =0
Acp(AE > pr¥n™) + Acp(ES > ZTKTKT) =0

+
> Using sampleofete™ — c¢ —» (A? - f) + X (total product yield Né\,fod)

: _ Nobs(Ag_’f)_Nobs(/_\E—’f) LAY + f
raw asymmetry: A,q,, = Nobs(AEof)Nope Bl — Arg +Acp (AL = f) + A

» Control samples: to remove the common A£:
»>Er > Sthth™: AY 5 Sthth-

>N > phth™: A - pn*K~, D° > K mm ™ (not D° > K~n* due to kinematic region)

[1] A. Raij et al. (LHCb Collaboration) JHEP 03 (2018) 182.  [2] Y. Grossman and S. Schacht, PRD 99 (2019) 033005; [3] D. Wang, EPIC 79 (2019) 429.
15


https://inspirehep.net/literature/2983545

Acp(A > ph*h™, E

1]
N+
)
b

+
~
+
3
| —_—

PRD 113, 032017 (2026)

"L 000! Bellell [ Ldt =428 fo Preliminary
* Belle Il (428/fb) result: 3 e A > pKYK-
8 4000 ackgroun
Acp(EF -5 ZTKTK™) = (3.7+6.6 £0.6)%, 5 it
Acp(EF = Ztata) = (9.5 + 6.8 £ 0.5)%, 3 2000
+ + S
ACP(A —pKTK")=(39+1.7+0.7)%, gL — I g
ACP(A;F — pﬂ' T ) = (().3 + 1.0 + 0.2)%, - M(A; —'pK+/< ) [Gev/c?] * *
£ 'NTTR 11 ul*“ b 144#*111%%%?1 *r ”rqu HrH Hj um 4 rl 4
first Acp for 3-body SCS decays of charmed baryons e L L A
<0372 2.26 2.28 2.30 2.32 234
. -spi . 10000
* Testing U-spin sum rules: oo Tt R—
o | { data + 4+ —
ACP( = _> E+7T+7T ) + AC’P(A;F —>pK+K_) = . —— total fit AC - pn w
g T background
= (13.4 (7.0 0.9)%, P
ACP(E;*- — Z+K+K—) + AC’P(AE- —>p7T+7T_) § 2000

9.24 2.26 2.28 2.30 2.32 2.34
= ( 40661 0.7)%, SR

o©
=

Asymmetry
o
o

O+ dominated; at few percent level;
- more data desired.

|
o
Nz
N
S
N
N
o
N
N
oo
N
w
o
N
w
N
N
w
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https://inspirehep.net/literature/2983545

BEERELE B

> BelleSKIGXTRMIIEMMR, BEBEXEN, LEMNTRSEEPMNFHAAR
RFIRTIEIZE. M EERIAERNEE+E i/ F A LR ERREE.
> ET428/fod#E, ITHARS T =ATEUASR :
> ESTRTS: D(2317)" - Dity/Din°
> REFEMRIIAR: 22 > A@%n,n") ...
> RIEFCPVALIE: D° - KK ntn~n% Ef - Sth*h™, A - phth™
> Belle I Nab™"B{X . EFB+B2 (2ab™") #HIBIE A RES ISR TAE.

> BEEEEBEFRERERTMIERLRTT XL, BCPHIL,
> R PWAEY > E ntnt AY > An™n® AL > X n*n~; D - hete™..

> IREMNHE, RRATHA.
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BEBIrFIL] : SuperKEKB 5

Belle IT

- | iRz LESH: KEKB - SuperKEKB
+ 4 GeV36A
P (#IERE)  10.58 GeV

o 7 gy  ° REE
- k- 7 Gev 2.6 A

« =E CNEKE) 1ab! - 50 ab’!
| KEKB |

| New beam pipe SuperKEKB
22mrad

& bellows
—
‘ T
N

Low emittance positrons
to inject

Damping ring ” -
—
9
U‘:"‘

Low emittance gun

SuperKEKB

83mrad

100um -~

Add / modify RF systems
for higher beam current

| ‘ Beam current: KEKB x ~1.5

\ Positron source * ~ I—I E_
New positron target / a I + = ~ Ijb =10
capture section —_— Yi (1 + b, ) Yy

— RF b So A
zere 0.* @ ( ) IXEI,J*E_L

Super

KEKB ,
) Low emittance electrons

toinject

X

Beam squeeze: KEKB / ~20

19



Belle I3 M a5 F0E 14 gE

D
o

Belle IT

Vertex detector (VXD)

Outer 4 layers: strip sensor (SVD)

e- (7Ge|0

Inner 2 layers: pixel detector (PXD)

Particle Identification
Barrel: Time-Of-Propagation counters

(TOP)
Forward: Aerogel RICH (ARICH)

Central Drift Chamber (CDC)
He (50%), C2He (50%), small
cells, long lever arm

| (4Ge|0

Ki/u detector (KLM)

ElectroMagnetic Calorimeter (ECL)
CslI(T1) + waveform sampling

Outer barrel: Resistive Plate Counter
(RPC)

Endcap/inner barrel: Scintillator

Belle IFRMZFHIEREM TS -

ST 7 [EF

s AN KA SETE
o MEMMRFILE: SZTEDHHE,;, SN TERIEET
c PMRTRKEGRT: BERE

High photon efficiency

]
E 1.0 ““H“..,.qvq'oqvoo'nvot oooooooooooooo 90771
— "‘ 5
g o8 ! barrel region only
= ’ { data Belle Il  Preliminary
g 4 MmC [Ldt = 71271
E 0.0 i i )
w
1.025
<<
§|§ 1.000 I””””“deh?uuuyT.ttthnn*'*HH
0.975 F
1 2 3 a 5
Precoil [GeV/c]
Good 7° reconstruction
~ é “‘., Belle IT 2022 preliminary
- R o i f Ldt=207 b
- -
E 2000f— . .
o - - .
& 1500 s .
3 E .. ..
~ 1000} N .
§ F & ’.‘
8 500:; o —~
83" 011 012 013 014 015 016 017 018
M(n°) [GeV/c?]
Excellent K_g reconstruction
. 10% Belle I 2021 JCar=a7To"
N F T T T T T T i
S 1200 | . 1
2 000 | Noo = (6:033 = 0.003) x 10 E
= | 1 =0.498 GeV/c® ‘
= 800} 5 =0.005 GeV/c? E
» 600 >
[0} [ ]
© 400} B
2 3
2 200f =
s b
O 1

ok " .
0.45 046 047 048 049 05 0.51 0.5

M. [GeV/c?]
2V



CPEE AN = @Belle I

Y= SCEGIN =
I ) =T > f)

- — _ N _Nobs(D _)f)_Nobs(E_)f)
RN CEVETCEYS ‘ A0 2 D) =0 )+ Nows @ = )

« f5lan: ete” — cc —» D*t + anything, kB EEFIEFD - [DO - flaf IKIRICHEEZR,

* *H—LX)UI)J HE %‘{:&I Nobs(D*+) — Nprod(D*+) ) B(D*+ - DOT[;_) ) B(DO - f) " Edet

Nobs(D*_) = Nprod(D*_) ) B(D*_ - Eoﬂs_) ) B(EO - f) ) gdet
obs(D*+) Nops(D™7) N AD*+ n AD*+—>D°
Nobs(D™*) + Nobsw*-) prod T TCF

. ADmd s=Cos 0 HIATER SN . ALC)P R ING: §-3:

raw

s + AP *f+A”S+Af

T AR08 DO - f FASCPEEIF,
AZS'f L RS FRIRMN A FRE ; HEKRSShEMRAS . FIFEEIERTTIKE: Ategged o~ AL g+ AKT 4 AT

tagged K
A?a.nwagge Aprod + Ae Fa
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CP asymmetry using inclusive sample

* Using inclusive sample of ete™ - (AT — f) + X (with total product yield N
 observed yields: N, (AL - f) =

prod

- B(AL

_)f)'gc]lcet

Nobs (A_ - ﬂ

rod B(A_ - f) gdet

* raw asymmetry: A, 4, =

For ete™ collision, phase- space integrated product asymmetryA © =0,
but a function of cos 8* in eTe™ CMS, which is induced by (1) mterference
by ¥* or Z° contributes at the percent level ]; (2) higher-order QED <<
effects to peak sharply in the forward and backward directions [3].

Following from CP conservation in the production, the FB asymmetry must

Nobs(Ac *f)_Nobs(Ac _’f)
Nobs(Ag-_’f)_Nobs(/_\g_’f)

be an anti-symmetric function of cos 8%, i.e. Apg(cos 8*) =

— Apg(—cos8™)

= AR 4 Ap(AE > F) + AP

+
AFB in DO

rod) we have :

(if asymmetries <<1)

- KtK- .ttt @

s 0.01 [
= i

0
-0.01 |

-0.02 |

--- LO prediction

-0.03 |

-0.04
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App = a““ cos8*/(1 + cos? 9*]

_ LO value: a¢ = —2.9%

e b by e s by b e by e s b e w1

0 0.1 02 03 04 05 0.6 0.7 08
%
|cos O |
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