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The Beljing EIectron-Positron CoIIider II (BEPC 1)

[

2. 0(1 85)-4.6(4.95) G

Ebeam

"

g 2020: energy upgrade to 2. 45 GeV
\\ 2004: started BEPCII upgrade,

, B o " -: N . BESIII construction
BESIII =  "C = SRS ) 2008: test run

' detector = 2= 2009-now: BESIII physics run
| & - 1989-2004 (BEPC):

§ Loca=1.0x10%1/cm?s

' » 2009-now (BEPCII):

4 Lyea=1.1x10%3/cm2s (2022, 2023)



The BEijing Spectrum Ill (BESIII)

NIMA614(2010)345
e ) EMC: Csl crystals

AE/E =2.5% @ 1 GeV - Barrel
AE/E =5.0% @ 1 GeV - Endcaps
2~ TOF:

ot = 80 ps Barrel
1 o7t = 110 (60) ps Endcap
i _a i T p j

MDC: small cell & He gas

Gyy= 130 um
5 _

c,/p = 0.5% @1GeV
dE/dx = 6%
]

= Magnet: 1T Super conducting
ﬁ%““\ i Muon ID: 9 layer RPC

I\ i Trigger: Tracks & Showers
Excellent resolution, particle identification, and large
coverage for neutral and charged particles
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BESIII Data Taken near Threshold

e 7.9 fb!atEcm=3.773 GeV:
ete” - (3770) - DD (totally 57M D° and 45M D)

(Total 20 fb* at Ecm = 3.773 GeV is ready, publications based . sjngle Tag (ST):

reconstruct only
on new dataset is on the way)

one of the hadron
e 7.33fblatEcm =4.128-4.226 GeV *  Double Tag (DT): reconstruct both of

the hadrons
+ — *+ ny*+ 0 + ~
€ = Ds DS Ds* > m°/yDs (~600k Ds ) ) access to absolute BFs; clean samples
* 4.5 fb!at Ecm =4.600-4.699 GeV ete” > AYAC

K-
= mt Signal side //> 0 g
ot ignal side
— " .

e’ Y(3770) ——— e~

Q@
«

Tag side

O/V&

Tagside T %/

(Charge-conjugate states are implied throughout this talk)
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Pure leptonic D decay

l+

In the SM:

V
7(d.s) Jog !

* Charm leptonic decays involve both weak and strong interactions.
* The weak part is easy to be described as the annihilation of the quark-antiquark pair
via the standard model W*boson.

* The strong interactions arise due to gluon exchanges between the charm quark and the
light quark. These are parameterized in terms of the ‘decay constant’, i.e foi-

/ CKM matrix element
______ 2

2
m
Decay rate (Exp.) — F(D(s) Ny V{’) ’fD( ) \Vcd(s)l }ng mD(S) (1 My )

2
m
______ ~y &
Decay constant (LQCD)

Decay constant f Dl if inputting the [V¢q(s)| from SM global fit. - Calibrate Lattice QCD calculations.
CKM matrix element |Vcd(s) |, with the f DG predicted by LQCD. - Test the unitarity of CKM matrix



Pure leptonic D decay

O Lepton flavor universality (LFU) test in T — u cases

2
Tt 2
['(Dgsy = Tvr) "¢, 2,67 (9.75) SM oredict
= = = 2. D), prediction
/U T (D(-;) N ,ll+1/ﬂ) , 2
2 1 mﬂ+
m —
g

R(D* - ttv.: utv,: etv,) =267 1: 2.35x107°

( i 3 e) SM prediction
R(DF - ttvy utvy,: etv,) =975 1 2.35%x107°
SM prediction: B(D(J;) — ety,) < 1078, not yet experimentally observed.

Any deviation potentially indicates the existence of New Physics beyond SM.

HFLAV, Phys. Rev. D 107, 052008 (2023) 10



~ Pure leptonic D decay .. ¢

(4 I k\ J U3
Tag \D / K+ Tag ; /
N ' The signal branching /
¢ et 4178
— fraction: > eV —
€ Nsignal v €
D7 Signal BSig NST Dl@ . D;Jr Signal
/N <o\

F_________

® Single tag (ST):
fully reconstruct one D~

AE = Ep- — Epeam

_ gz s 2
Mgc = \/Ebeam |Pp-|
PRL124(2020)231801

oo
S

L D'— K’

(=2}
=

[\
=

Events(/0.25 MeV/c2) (x10°)
'S
(—]

084 186 188

O Double tag (DT):
in the recoil ST D(_s),

analyze the signal D(S)

MM?2 = E2.

miss |pmiss | 2

Emiss = E \/|pD()| +M D(s) ~ Ex

Pmiss = _pD(_S) - pX

Unmiss = Emiss — |f’)miss|

r«=—=—™=— =" =m=m=m===n1

| @ Single tag (ST): I
| fully reconstruct one Dg l
I l

2
IMrec:\/<Ecm_w“ﬁDs'|2+mlz)s_) _|_T’)D§|2 |

MiE(GeV/c?)

or other variables

| PRD 104, 052009 (2021) PRD 104, 012003 (2021) |
9000
+ K —- DATA + K
~ 12000 _K K n B (EIMC direct signal ~ 8000 K K T[' I
I § y A M indirect signal 1) 100E
gwm, . I me background >
2 ' 3 F I
C 8000 — ' £
§ A 0 50
[ oot e G |
% M"“J'“ N \ 2 3o
o w0 5
I £ ; S 200f I
Z 2000 1000E
I 0 07, . RN 0k el | L ey L I
2040 2080 2120 2160 2200 1930 1940 1950 1960 1970 1980 1990 2000
2 . 2
I Mrec(Mev/c ) Mlnv(Mev/c )



Dt - l+Vl (f f— M;T)

+ + + + + +
DT - u™v DT > 1t7v._ ., T > 1"V
) U T) T
Data L _"l'"'l""l""l*"'l"'I I W
B iAlal ?)DF 1 o [~ === Total PDFs
_ 6001 Signal PDF ] 2 asf oo
3, —All background 8 - — :Zg::: g-» ;f(_’—) non-mv)v
s __,,n+n0 T < | — :D—-=Kn
% o[ TORT i & 20F ——FORD—h \
Z 00 Oterbackgromd [ 9890457 T of = for S
é B | g) [~ [ MC: Smooth bkg 137+27
~ = a (b} B —_
3 u _ S 10 First
= 200 = - ]
2 - € [ observation
= 5 . S 5_—
i i =
0 i —r—t = e b 01' -l- -
-0.2 -0.1 0.0 0.1 0.2 -0.3 -0.2 -0.1 0 0.1 0.2 0.3
M; .. (GeV?*/c?) Mhiss (GeV/c?®)®
+ + _ -3

f,+|Voq| = 50.4 + 5.0 + 2.5 MeV

Fot [Ved| = (47.53 £0.4844at £0.245yst £0.12input ) MeV , |
Phys. Rev. Lett. 123, 211802 (2019) Editor’s suggestion

Precision™~1.2% arXiv: 2410.07626 Precision~11%
This result is a factor of 2.3 more precise than the previous Unfortunately D* — t*v, can’t contribute
best measurement. The most precise to date. to D* decay constant measurement

Results based on the 20 fb! full dataset @3.773GeV 12 2.93 fb'@3.773 GeV



+ +
D - u*v DF - t+(ptv)v
Phys. Rev. D108,112001 (2023) N .
7.33 fb1@4.128~4.266 GeV B(Ds = 17vr) = (529 £0.25 £ 0.20)%
e T fps[Ves| = 244.8 + 5.8 + 4.8 MeV

- [_] Unmatched y(n®) D'— u*v,

300 I gy Real-, and non-D; Phys. Rev. D 104, 032001 (2021)

D& — 17 (eTvv)v The most precise

200

- 2515452 A

B(DF - ttv,) = (5.27 £ 0.10 + 0.12)%

Events / (8 MeV?/c%)

100] fr|Ves| = 244.4 + 2.3 + 2.9 MeV

PRL 127, 171801 (2021) &fp#|Vesl ~1.5%

02 01 T 02
M2, (GeV/ch) ) Di - T (UTVV)V UHEP 09(2023)124
B(Dy - u*v,) = (5.294 £ 0.108 + 0.085)x107° B(DF - t+v) = (537 + 017 + 0.15)%
[ |Ves| = 241.8 £ 2.5, + 2.2, MeV Fp+ |Ves| = (246.7£3 95404 %3.6,y5t) MeV
8fpt|Ves| ~ 1.4%; The most precise to date. 13 D™ > 77v; can contribute

comparable statistics to u*v



+ +
DS = t7v,

PRD 108, 092014 (2023)
Fit to BDT score on signal channel

+

- Remeasure D{ - t* (rtv)v

Qal — with multivariate analysis
g 400— — PDF: Total

> | B FoF: signal

[= 5 PDF: BK

gb 200— - G

L 2411475

T
——
—_—
——
—— |
—.——
—

Pull
NON O

| _=d ENNE RN T

BDT |
B(DS - 1t7v,) = (5.41+0.17 £ 0.13)%

PRD 110, 052002 (2024)
10.64 fb~! from 4.237 to 4.699

- DS—)TeVT + Data : Ds _)Tnvt + Data T
4001 _ - Bestfit ] 150F - Best fit ]
! % tt > ety _ Signal ] [ 1T > Ty, -sigal ]
i - . - = Diopty,
..... Background 100 - DK 1
e [ \ ------ dther background]
~ 200 1 [ 1
2 =
&) > S0 1
N CHE D e —— N
e: ;. L \ I iy |
S  [por S ' '
n - DTy, Z 60FDi—Tv, + Data .
= 200 ¢ Data a — Best fit
) [ + + _ E | 0.— ignal
2 by T o uty g Bt 3 [ t"ontrtv omr,
150 = Signal 1 = 40 oo Uther background
N * ----- Background 1 L J
100 | i . [
Rty } : 20
50F],\-" ¢t - i
-9/7
0.0 0.5 . 1.0 1.5 2.0 -0.2 0.0 02.2 04 " 0.6 08
extra
Esum ! (GCV) Mmiss (GeV / C4)

Compared to the previous results (PRD 104(2021)

052009) based on the same dataset, statistical
precision is improved by a factor of 1.5

Study Dy — t*v, and D} - pu*v, at
the same time via ete™ —» D:tD}

Ny =2845+83 Npi. =507 +26

14

Bp# pty, = (5.60 % 0.16 % 0.20 )%



Events / (0.05 GeV¥/c%)

e DT - efy, @4128-4226Gev e D" 5Ty, (£ =e 1) ©@4178-4226GeV
PRL131(2023)141802 PRD110(2024)012003
‘NDT = 6'2t§$ s '[r)::;l]m [ —Io—Data | | | l |
i — Soxil HPQCD 274 £6 HH _ | (a) e SN e+ve _ 10 H+VM
il g‘: h_;:.l\’,;:k.t}:ot;: eV, LPTHE 27216, —— 3 4 Backeroiind b\u i
2.90 ) LPTHE 31149 - % [ - % I
. UKQCD 254 +17 2 : —‘L E [
2__ ETM 2688 466 - i 2 l( } :\; 5_
L . xOICD 274:‘7 | HH L%’ I r‘\ '_IL L:%
f-:_x This Letter 2143, +44, ke L l :| ) L ] | - | 1 i
o 02 040 T T m m = 0 -0.1 0.0 0.1 0 -0.1 0.0 0.1
My (GeVZ/ct) fy (Me¥) U, (GeV) U, (GeV)
B D*+ - ot ) _ (2 1+1.2 + 0 2))(10_5 .. . . .
(Ds € Ve) =\& 109 T V. No significant signal.  Profile likelihood method.
< 4.0x10™>@90% C.L.
B(D** - etv,) < 1.1x107°> @ 90% C. L.
fpe+IVes) = (208232 +43) MeV
+61 B(D** - u*v,) < 4.3%107° @ 90% C. L
for+ = (214155 £ 44) MeV w) = * -

First Experimental Study of the Purely Leptonic Decay 15
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Semi-leptonic D - Pe™v

Differential CKM matrix element

In the SM: decay rate (Exp.) Form factor
Ve (LQCD)
¢ > — =N
D+/0 E: I( dF I:= XGngI—_IZ—__Zb( ; _____
q' , - - i d_qz | AT 3| |f+(g*)] |\_c_d_(?_|_
q(u,d,s)— —AY e
2(q?) q (X =1forK~,n~,K%n"); X = —forn )

* The effects of the strong and weak interactions can be separated in semi-leptonicdecays
* Good place to measure CKM matrix elements and study the weak decay mechanism of

charm mesons; calibrate LQCD
. R I'(D-Puv,)
ule = T (D-Pev,)

: Test e — u Lepton flavor universality

> Analyze exp. partial decay rates > g* dependence of f,(g?), extract f(0) with

Veacs| " as input — calibrate QCD
» Exp. + LQCD calculation of f4(0) - V.4(s) — constrain CKM matrix



Semi-leptonic D - Pe™v

AT/AQ? (ns”'GeVZicd)

£.(q)

11 — 1’ mixing angle in the quark flavor basis is determined

AT/A @* (ns'GeV?2c?)

[ oD/-n u'v, (a) s 1,]):—>n‘w,x Hv, (b)

'.'nwewe‘w +n’“”e+ve + ’ + ~60 yDlon, w'v, DIsw uv ]
aof "Sitiepoe T ISEANEN ), s — T]( )e V TL el g ] D 5 n(’ ) 'u'l"v
B : =& T —~—— S
Saseries =T Ds—7 2 20 R + 4 ]
201 T S 0)|V..| = 0.452(07)(07) = ¢ ~_ ¥ — N
? o el = OO O 2OV = 045110)(08)
| 251" (0)|V..| = 0.525(24)(09) T i 1 5 ®
! — _ [ ik "“‘ — I
o _ | 1 cs Y AT R - R } (257 (0)|Ves| = 0.506(37)(11)
| NN N | e R (
4 _ " Di-netve’ D —nelve [ |
osh va cot” ¢pp = T ost e — —d ' — Phys. Rev. Lett. 132, 091802 (2024)
1 [ 1
0.6 T = PRL123,121801(2019) — S, i S S . | First observation of D
04 05 10 15 0204 06 08 PRD108,092003(2025) N | L L % - nll-l-l-v the most precise
. . . . . . . 1_ . ‘ . + . . ’
q% (GeV7/cY) 0.0 0.5 @ (Gl‘;gllc“) 1.5 0.0 ¢ ?ésevz/c4) 1.0 measu remet to date for

these two decays.

06 . e v, | () ] 15F This‘work --ICCQM [;] (© ] + /4 + E (b) )
[} o o D" - n [TV 5 ! 0
0.45/7 74%;\ , ~10 ] 2:— F. t \‘l D;‘ ﬁ K e+v
wf - TN 20.3 fb'@3.773GeV [ FIrS ~
S o Do «~ .15  extraction
06T b = ey, ® +ar/ar, @ f - |V | B D.—~K(©)

Cpaar ol SMpredicion S cd - s Ve = 0.143(11)(03
gy = 0.0592(56)(13) e I+ Vel (11)(03)
o2l A U - C | | | , Precision ~8%

0002 04 06 08 ﬁﬁnl 06 08 241005608 0.50 R

0.0
@ (GeV¥cH)

Precision ~10%

First observation of D* — n’'u*v and first

@ (GeV/ct) PRL122(2019)061801 = arXiv:2406.19190

The most precise measurement of Br. and FF. to date.

study of D™ - n’l*v decay parameters

Obviously deviate from simple pole model in the high
moment transfer region.

18



Comparison of decay constant

~—« TInput|Vy4| =0.22487 + 0.00068 from CKM global fit

fD+

I I I I I
E‘LAGZI(2+1+1EPJL82(2022)869

2121207 0.3%
FMILCQ2+1+1) PRD98(2018)074512 212.7+0.6 .
FMILC2+1+1) PRD90(2014)074509 212.6:04 .
ETM(2+1+1) PRD91(2015)054507 207.4+3.8 o
ETM@2+1+1) LATTICE2013(2014)314 202.0+8 —a—i
FMILCQ2+1+1) LATTICE2013(2014)405 212.3+0.3+1.0 .

FMILC(2+1+1) LAT2012(2012)159 2092+3.0+3.6 HeH

fD+

ETM@2+1+1)  PRD91(2015)054507
FMILC(2+1+1) PRD98(2018)074512
FLAG21(2+1+1) EPJC82(2022)869

| | | |
247.2iJL1 e

249.9+0.4 : 0.20/0

HFLAV21 PRD107(2023)052008

CLEO PRD79(2009)052002, t_v
CLEO PRD80(2009)112004, t,v
BaBar PRD82(2010)091103, 1, ¥

Belle JHEPO09(2013)139, 1, v

BESIII 6.32 fb' PRD104(2021)0520009, t,v
BESIII 6.32 fb-! PRD104(2021)032001, v
BESIII 6.32 fb-! PRL127(2021)171801, Tt v

BESIIl 7.33 fb'1 PRD108(2023)092014, t,v
BESIII 7.33 fb-! JHEP09(2023)124, T,V

BESIII 10.6 fb' PRD110,052002, tv, D D'

BESIII 0.482 fb''PRD94(2016)072004, v
CLEO PRD79(2009)052001, pv
BaBar PRD82(2010)091 103 uv

o wu JHEPO 013)139. uv __
BESIII 3.19 fo P ééfo 71802,V

BESIII 6.32 fb™! PRD104(2021 )052009, nv

BESIII 7.33 fb'! PRD108(2023)112001, pv,

BESIII 10.6 fb‘1 PRD110,052002, },I.V D Dy
] ]

BESIII Combined 1tV

BESIII Comblned ™V + pv |
L L L I

249.9+0.5

252.2+2.5 el
251.8+11.2+5.3 #—=—H
257.0+13.3+5.0 ¥

244.6+8.6£12.0—+——
261.1:4.8+£7.2 H—e—H
249.7+6.0+4.2 H—e—i
251.6+5.9+4.9 H——H
251.1+2.4+3.0 HeH
255.0+4.0+3.1 Lo
253.4+4.0+£3.7 HeH
259.6+3.7+4.6 H-e-H

245.5+17.8+5 F————
256.7+10.2+4.0 —
264.9+8.4+7.6 H——H

1 RB0004 B =1

253.0+3.7+3.6
249.8+3.0+3.9
- |1 .19

248.4+2.5+2.2

/o

253.2+6.1£3.7

253.93%+1.54+1.82 0
252 08:f1 34+1 82 : 0 9 /0

HFLAV21 PRD107(2023)052008 205.1+4.4 et

CLEO,uv PRD78(2008)052003 207.248.742.5 +——i

BESIILuv PRDS89(2014)051104,2.9fb" 204.2+53+1.7 +—4

BESIII,tv PRL123(2019)211802,2.9b"' 224.7+22.5+11.3

|BESIII,uv arXiv:2410.07r26,20.3fb'1 211.5423x14 = 1 .29,
] ] ] ] ] ] ] ] 1 1

0 100 200

f. (MeV)

0 100

200

; (MeV)

* Input [V ;| = 0.97320 + 0.00011 from CKM global fit

The errors from the exps. are still larger than those from LQCD calculations.



Comparison of form factor

D - K

—2010->202

- 2.4-0.4%

< 0.3%

I I I I I I
LCSR IJMPA2|1(2006)61 3 (.661i0.067|—°—
LFQM  JPG39(2012)025005 0.79+0.01 -~
QM JPG39(2012)025005 0.762
CCQM  FP14(2019)64401 0.78+0.12 —
RQM  PRD101(2020)013004 0.716 .
LQCD PRDY6(2017)054514 0.765+0.031
LQCD PRD104(2021)034505 0.7380+0.0044 *
LQCD PRD107(2023)014510 0.7441+0.0040
LQCD PRD107(2023)094516 0.7452+0.0031
Belle  PRLO7(2006061804D>Kerv,  0.695:0.0070.022 —— |
BaBar PRD76(2007)052005,0">Ke*v,  0.727+0.007+0.009 -
CLEO  PRDS$0(2009)032005,D—>Ketv,  0.739+0.007+0.005 -
BESIII  PRD92(2015)112008,D" >Ke*v,  0.748+0.007+0.012 -
BESIII  PRDY6(2017)012002,D" 5K e*v,  0.7246+0.0041+0.0115 -
BESHII PRL122(2019)011804,D° 5K 1i*v,  0.7327+0.0038+0.0030 =
BESIII PRD92(2015)072012,0" >K'e*v,  0.7368+0.0026+0.0036  +
BESIHI  arXiv:2408.09087, D—KI'v, 0.7357+0.0011+0.0012 ¢
O | | | O|2 | | | O|4 | | | O|6 | | O|8

£.75(0)

I I | I I I D _) Tl’- I I I I I I
LCSR  IJMPA21,6125 0.635%) 7 ——
LCSR  PRD67,014024 0.67+0.19
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Experimental precision is comparable to the latest QCD result!



Comparison of |V q(s)|

| Ves
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Both pure- and semi-leptonic decays contribute



D - Slv

First extraction of form factors for D> scalar mesons

+ + + + e
D - fo(980)e™ v, PRL132(2024)141901 D™ - fo(500)I"v,; arXiv:2401.13225
10p 0.8 LO———T T 1.5
(a) (b) I (@) : )
~ 8 - Data 0.7 bt $1,(5000¢*y, ! ;
RS & & 0 e Lo —2 series ]
= o —Fit = 06 o +,500v, 1 [ 1
9 1 Ny 2 04 Jag | .
2 4 0 3 ; e T s
s 0.4 Ch: e | ] :
[ : 0_..,.|...‘|....|N 0_......‘.|‘...|...,|.
S | D0 05 1.0 1.5 2.0 00 0.5 1.0 1.5 2.0
CO 0.’5 1 0,30 0"5 1 ¢* (GeV7/c%) ¢* (GeV7/c?)
q* (GeV-/c?) q* (GeV-/c?) + £.(500)
DT—
D 980 0 =
f+s_’fo( )(0)|VCS| — 0504(17)(35) f+ (0)|Vcd| 00787(60)(33)
ccom  o039dfeo2 T T T T T T LT T
LFQM 024005 — LCSRI13]  0495+0.165 2.93 fb'1@3.773 GeV
LCSR 0.30+0.03 i
QCDSR  0.48+0.23 ' i CCQM [14]  0.57£0.09 —e—
QCDSR  0.50+0.13 . .
DR 0.46 - chPT[15] 0.79+0.15 —_—— Flrst Observatlon Of
CLFD 0.45 D+ - fO (500)0|1+Vu
This work  0.518+0.018+0.036 et Thiswork  0.350£0.027+0.015
I RN R B S B , , | , . . | |
—0.2 0 0.2f 0.4 0.6 0 03
()] fi"(qz)

~ Obvious discrepancy between experiments and some theory calculations based on two quarks
assumption may indicate there are possible four quarks component in f,(500) and f,(980)



D{ - ¢u'v,  JHEP12(2023)072

1725+68

Events/ (0.001 GeV/c?)
Events/ (0.09 GeV¥/c4)

1.02 104 106 0.5
My (GeVied) 2 (GeVch)

Events/ (0.63)
2 E 2
‘ % ‘
| i | |

Events/ (0.20)
2 & 2
‘ {
I Inn I
Events/ (0.20)
2 E 2
- T T T

= 158+0.174+0.02 1r,=0.71+£0.14 1+ 0.02

» The absolute branching fraction is

the most precise measurement to date.

» PWA is used to extract the FFs.

» No significant S-wave contribution from
f,(980) - K*K™is found.

Events/(0.01 GeV)

D° - K* p*v,  arXiv:2403.10877

7.9 fb'1@3.773 GeV
e L A B DL A B ] T
15001~ + Data | 7] N\’: 600 _
| —Total fit % i
 —Signal process &) L
10001 po_gcend = 400
[ --D'-Kw*n'a’ =
I --Other BKG g/ -
500 2 200 1
L = I
: e
i m
% 86 0.8 vl 14

My, (IGeV/cz)
ry =1374+0.09+£003 nr =0.76+0.06 % 0.02

> The first study of the D? - Kn%u*v, decay.

» An S-wave component is observed.

> The branching fraction of D° — K*‘u*vﬂ is improved
in precision by a factor of five over the current world
average, which excludes the covariant quark model

and the covariant confining quark model calculations
by more than 5¢0

> The most precise FF ratios of the D? — K*‘u*vﬂ decay
are determined
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D - Alv

First observation of D - b;(1235)"e*v, po - Ki(1270)"(—» K nm)e™v D = K{(1270)e*v,
arXiv:2407.20551 7.9fb'@3.773GeV B = (1.9 4+ 0.13 + 0.13 + 0.12)x10™* K,(1270) - K9 nm
b JHEP09(2024)089
g - +"35.848.9 =3::?§ th/s. Rev. Lett. 127, 131801 (2021)
E :E ; 70'_ I non-D decays ;.;:,., E i ' - wop P 154k {5
T : ': >S50 + bt s g 73

30:-1d> Ig: I:;;i”v + My, (GeV¥c) 0 My . (GeV/e?) _ + %1:4_

- 17.546.7 g0 e DT - K;(1270)°(= K™ mm)e™v 3] -

20 :_ B non-DB decays ) Lol

>3¢ ™™™ | B=(2304+0.26+0.18+0.25)x10~*
Phys. Rev. Lett. 123, 231801 (2019)

Event/ (40 MeV/c?)
Event /(10 MeV)

S 2.93 fb1@3.773 GeV

B(D°® - b1(1235)‘e+ve)><73(b1(1235)‘ - Wn") » LHCb reported a large up-down asymmetry in B~ = K, .¢(
= (0.72 + 0.187398)x10~* — K et )y inthe K"t" ™ invariant mass bin of [1.1,
B(D* > b;(1235)%e*v,)xB(b;(1235)° - wn®) 1.3]GeV/c2 which is dominated by a K;(1270) contribution
=(1.16 £ 0.44 + 0.16)x10™* (PRL 112, 161801 (2014) ), D° — K;(1270) (- K mm)e* v is
» The results support the assumption the wn desired to quantify the hadronic effects of K;(1270)” - K™ nm.

final state is the dominant decay mode of the » These semi-leptonic decays are useful to undertand the internal
axial-vector b1 meson structure of the axial-vector meson K;(1270).
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Why amplitude analysis?

150—

Measuring intermediate resonance
with considering interference

100

50

vents/(1.2 MeV?/c%)

Interference of D — ¢m and
other processes

/

A bridge connecting theories (two-body) and experiments
(three or four-body with e, u, m, K, p as the final state particles)

Providing accurate models for simulation
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Amplitude analysis of Dy -» K*K™1t*

Dalitz plot projections:

Considering interference

5F @ 3 of D; —» ¢ and other
o : processes, such as
= | : Ds - K*K
JL._'—P'»—?L i TN _ : e . .
) (GeVe ™ (K 70 (GeVaIeh) The best precision at present

: B(DF —» K*K~m*) = (547 + 0.08 54, + 0.13Syst_)%|/

BF (%)

Process BESIII (this analysis) / PDG
Df = K(892°K . R2(892)° > Kz _ _ _ _ _ 2.64 £ 0.060 £007y [/ _ _258:£008
D; = $(1020)7", $(1020) > KK 221 % 0.05 & 0.07,, 224+ 008 |
DT = 3080)z*, 3880y > K+K-~— — — T T T 1.05 £0.04, £ 006, ~ ~ ~ ~ T.F+03T
D — K%(1430)°K+, K3(1430)° - K~z 0.16 = 0.0344 % 003, 0.18 + 0.04
Dt = £,(1710)z", £4(1710) > K+ K~ 0.10 = 002, % 003, 0.07 + 0.03
DF = f,(1370)z*, fo(1370) = KT K~ 0.07 & 0,025 % 0.01,, 0.07 + 0.05
DY - K*K~z" total BE 5.47 £ 008, £ 0.13,,, 539 4 0.15

PRD 104. 012016 (2021) 2/



Observation of D™ - K¢ay(980)"In the Amplitude

Analysis of D* - K2r*p

Observe W-annihilation-free decay D™ — K2a,(980)™" in the first
amplitude analysis of D* —» Kty

U
44 d
C | | S
D-I—
d < < d

N

a0 (980) T

B(D* - K3ay(980)*,a,(980)* - n*n)

= (1.33 4 0.05 + 0.04)%

B(D* - K;(1430)°w, K;(1430)° - Kn)

= (0.14 + 0.03 + 0.01)%

B(D* > K9n*n) = (1.27 £ 0.04 + 0.03)%

DT - Kgao (980)* is the only W-annihilation-free decay among D to a,(980)* pseudoscalar, so D*
- Kgao (980)" is the ideal decay in extracting the contributions of the W-emission amplitudes involving a,(980)™*

and to study the final-state interactions.

Events/(18 MeV/c2)

c

d -

| - Data

| — Total fit (@)
F o K 3a,(980)* *
e K (1430)]

[N}
(=)

N

[5e}
=) (=)
— T

0.8 1 1:2
M, .(GeVic?)
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Events/(18 MeV/c?)

M Kty (GeV/e?)

PRL 132, 131903 (2024)

2
M e (GeV/e?)

(c)

M., (GeV/c?)



Amplitudes analyses of D¢ decays

D; —» n7’n Phys. Rev. Lett. 123, 112001 (2019)
D > K'K x* Phys. Rev. D 104, 112016 (2019)

D! >K'K rn'n’ Phys. Rev. D 104, 032011 (2021)

D! > KK n'n" Phys. Rev. D 103, 092006 (2021)

DI >n'n 'y Phys. Rev. D 104, L0O71101 (2021)

D - K r'rn’ JHEP 06, 181 (2021)

D' — KK r° Phys. Rev. Lett 129, 182001 (2022)
D! - K{K¢r", Phys. Rev. D 105, L051103 (2022)
D —»rn'n'n JHEP 04, 058 (2022)
Dl »>n'nrx Phys. Rev. D 106, 112006 (2022)
D} > x'n'n" JHEP 01, 052 (2022)

D >K'm'm JHEP 08, 196 (2022)

We have finished amplitude
analyses of most three and

Df - K*ntn~n® JHEP 09(2022) 242

D - K*n*m~ JHEP 08(2022) 196 four bOdy decays of Ds

D » K*K-n*rn*m~ JHEP 07, 051 (2022)
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Observation of the DCSD Dt -» Kt~ n®

Use hadronic tags. 350 signal events
B(DT » K*tntn % =(1.134£0.08+£0.03) X 1073
B(Dt -» Ktntn—n?)
B(D* » K n*tn*n?)
Corresponding to (6.28 + 0.52) tan*0,

One order larger than normal, may be caused by
final state interactions and very different resonance
structures in these two decays.

Use semileptonic tags. 112 signal events
B(Dt - K*tntr n%) =(1.03+0.12+0.06) X 1073
First try of semileptonic tag at BESIII

= (1.81 + 0.15)%

M} (GeV/c?) M;E (GeVic?)
- - = - [

M;E (GeV/c?)
i.—‘ o

Events / (1 MeV/c?)

 signal region

10} T
5 L ﬁ 4 ‘£
%  sideband
z
g 10} 1
>
=

5 _¥ # I

\
N 88

1.84 ; 1.86 1.88 1.84 1.86 1.88 1.84 ) 1.86 1.
M;‘E (GeV/c?) M;;((Z (GeV/c?) M;i (GeV/c?)

PRL 125, 141802 (2020)

/(2.5 MeV/c?)

30

g - ... Signal
Z 20
w -
A
< L
e |
210
g1
g |
" b
-0.2 o
M2, (GeV*ch) M2, (GeV*/ch)
PRD 104, 072005 (2021)
r ’ J



Observation of the DCSD D} -» K*K*n~ (%)

40 | 1 1 ]
T T T 40FT T T B 3 :
D—»K'Knn’ B D;- S KK Oo.o. d
30F B o L. .opencharm ol
ZQ_M_—J § 30 __ an —_
- — ) B 33 3_|_7_6 .other d
= ] = [ O ]
= 10 6.9
S S 20f .
< 0f+ : : 2 [ !
> 6f Di-n = e [ .
(%) > - -
= = 10 -
S 4% : :
E . S , e Sttt
4 1.90 1.95 2.00
= 0], -
. . ; ; 2
] Ds_)nwp 10F Vs - i Msig (GeV/C )
20+ E + Data
I 1 1
10f Rl 1 ~ SM — Fit result B . % T
= 10} Rl 1 [ T ] e i A Bl . i D,D, J
5t 1 D'—Kgr ((‘;‘ | DS —->K'K'ntr .opencharm i
1 ! I nlu 1 1 1 f 1 = = Background ~ 20 = qa =
g Y190 195 200 ¢ = 5 Eother i
M,,, (GeV/c?) = g
<
DCS decay Bt ek (50107) CF decay B (i) Bl Sk BER () x tan* O %
Df —» K*K*n~ 124928 1 0,06 D} - KKt 5.37+0.10 2314032 0.80+0.18 g 10
Df - K*K*tz=z° < 1] Df - K*K~n*a° 5.50 +0.24 < 3.09 < 1.07 §
No significant deviation from naive expectation of (0.5-2.0) X tan*0. ) : :
is found 1.90 1.95 2.00

My, (GeV/c?)
Phys. Rev. D 109, 032011 (2024) 31
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DS = h(h%)¢p(e*e™)

—_ —_
o (0]]
T T T T T[T

o))
T T T T

Events / (3.5 MeV/c?)

[arXiv:2404.05973]

DY 57t — ete”
Rarest charm hadron decay

+data  ,hepved by BESIII
——- background x%d.o.f: 9.5/20
- signal |

|

zy

4
AR
4 }
*
»
: »

£ AR O .
[ o I A= P oy

—
%))
— T

Events / (3.5 MeV/c?)
o o

DY

—pto, pt — 7r+7r0,gf) —ete”

x%d.o.f: 16.2/33

« M(ete™) € [0.98,1.04] GeV/c?
e« M(r*n®) € [0.60,0.95] GeV/c?

* Unbinned maximum likelihood
fits to the M(DJ") distributions

Decay

Naig e (%) B (x107?)

DI »1tp, ¢ —ete” 382105 251 1177933 +0.03
Df = pto,0—efe” 37.8T%% 121 2441587 +0.16

7.80 for Df - nt¢p, p — e+e_[
440 forDF - p*d, p > eTe” [

NB: Using D5y = 1" ¢, LHCb measured
Ryr = 1.022 £ 0.012 (stat) £ 0.048 (syst)
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Search for DF — yp(770)7

2D fit to extract signal yield Npr = 33 £ 14 with statistical significance of 2.50
40 40

— total fit I 1EC) —total fit

....... signal 30r w signal
+ B
20:_\ Bother
: A
AN
ﬂ}iiu AN pun;
I LU
i i ’\\ + / \l

om
Events/0.1

Events/10.0 MeV/c?

M, (GeVlic?) cosOy,
: I D+
* First search for a radiative L) decay

* BF important to test QCD-based LD calculations & predictions of CPV in D decays

« 7.33fbl data @ By € [4.128,4.226] GeV
* Double-tag method with five modes
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Semi-leptonic A decays

Study of A7 — Ae™v

First direct comparisons to LQCD for A7 — A decay form factor

. Different kinematic behavior
3|=='DATA: A;—> Ae'v, + +
oo ataen P compared to LQCD Study of A7 — Au™v
& of oS | e ..
o = oo predictions,
1 = P 0.9
, ) , , ata i T osk
0 0.5 1 0.40 0.5 1 > 300r +data ) > 200k : ttdo:al fit \:0_'0.7 ’)'::a;iﬁ:%;‘i':f};m
2 (GeV¥ct 2 (GeVY/c > == iaialit 3 :;r:: [
g% (GeV-/c*) | q° (GeV*c*) O cen AS> Ap'y, E 0 05 1
15k / g 2001 e Al Amt0 % 10 2 GeV?)
4 < - Q
Stegper slope < osf Z other begs & e
e I ! - £ 100f . e i* 077/*'::"""/—7:7
S L 0 0.6 fpwnsen" 55| 02 01 0 01 02 2 s
0.5 | Uniss (GeV) 0 05 1 0 05 1
. " . . q* (GeV?) q* (GeV?)
0 05 1 04, 03 1 02 -01 0 01 02
¢ (GeV¥ch) ¢ (GeV¥ch) U piss (GeV)

Updated BF and first FF measurement:
~4% most precise

B(AF - Aetv) = (3.56 + 0.11 + 0.07)x1073
Vas| = (0.936 £ 0.0175 + 0.024,5¢p + 0'0240'02453))‘10_3

B = (3.48+ 0.14 + 0.10)x1073
Resy = 0.98 £ 0.05 £+ 0.03

vs SM: 0.97 --> No LFUV

PRD 108, L031105 (2023)

PRL 129, 231803 (2022) Agree with PDG 2022 36



Observation of A} — ne*v, with Deep Learning

dominant background.

First observation of AT —» ne*v,

arXiv:2410.13515 (submitted to NatComm)
A novel Deep Learning is utilized to separate signals from

* B(AY - ne*v,) = (0.357 + 003441, + 0.0144,5)% (> 100)

* [Veal = 0.208 + 0.011 ¢y, +0.005,qcp +0.001, ,

This measurement demonstrates a level of precision

comparable to the LQCD prediction.

The absence of HCAL restricted us to extract the form

factors.

The CKM matrix element |V, | are determined for the

first time from charmed baryon

c

03 02 -0.1 0 0.1 0.2 0
T T T T

.3 0.4 0.5 0.6
T T T

T
NRQM  Phys. Rev. D 40 (1989) 2955

LFQM Chin. Phys. C 42 (2018) 093101 .

RQM Phys. Rev. D 56 (1997) 348

HQET  Phys. Rev. C 72 (2005) 035201

CcQM Phys. Rev. D 90 (2014) 114033

RQM Eur. Phys. J. C 76 (2016) 628

SU@3) Phys. Rev. D 93 (2016) 056008 —e—i
QCDSR  J. Phys. G 44 (2017) 075006 o

SU@3) JHEP 11 (2017) 147 ——t

Su@) Phys. Lett. B 792 (2019) 214 —e—t
MBM Phys. Rev. D. 101 (2020) 094017

LFCQM  Phys. Rev. D 103 (2021) 054018

SU®3) Phys. Lett. B 823 (2021) 136765 ——
HBM Phys. Rev. D 107 (2023) 033008 —e—

QCDSR  Phys. Rev. D 108 (2023) 074017 —

LQCD  Phys. Rev. D 97 (2018) 034511 —e—i

BESIII exp.
1 1

1 1 1 1
03 02 01 0 01 02 o
BA - ne*v,)(%)

S SS= n fi1 )

SEPEIRT)

it dod
it

v b B
bprabibb by Dbttt e g

bbipd

LTI IRTIR SR P UL ORI L L ORI LU IR OF: 3
R T A LR T 2

1Ty

0 01 02 03 04 05 06 07 08 09 1 0 01
GNN output for n/A classification

S
02 03 04 05 06 07 08 09 1
GNN output for ii/A classification
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Partial wave analysis of the charmed baryon
hadronic decay At - An*n”

Yo (" > oo (" > "l At - Ap™: both factorizable(a) and
w d d d :
) . o IW;Hﬁf(: . G non-factorizable(b-d)
At . an e . b ey Ay Af - X (1385)m: pure non-
d > d d > d c > . factorizable(e)
(a) (b) (c)
a g f}f a g - o Provide important inputs to the
wo (O w( A theoretical calculations for non-
AL d A} d(u) .
factorizable
c > 5 A c > s p3*0(+)
(d) ()

Use new-developed Tensor Flow based package TF-PWA¥.
(*BESIII Preliminary: https://github.com/jiangyil5/tf-pwa)
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Partial wave analysis of the charmed baryon
hadronic decay A} - An*n”

JHEP12 (2022) 033
| —— Data
T 1000 Sheierens g | A |
> —Ap770¢ > 400 % 400
O - — NR(mT0)A &) i O L
S [ maor = =
= [ — %1750y = : < L
% 200 —waassy % 2001 f % 200
= - — m2(1750)° = r = -
s | - 2 :
O 06 Y27 14 R
M. .. (GeV/c?) M, . (GeV/c?)
The first PWA of A} - An*r®
Theoretical calculation This work PDG
102 x B(AS — Ap(770)*) | 4.81 +0.58 [13] 4.0 [14, 15] 4.06 + 0.52 <6
103 x B(A}F — ¥(1385)*7Y) Mstoa [16] 2.24+0.4 [17] 5.86+0.80 1| —
103 x B(A} — 3(1385)%71) | 28+04 [16] 2.240.4 [17] 6.47+0.96 || — Ref. [13]: PRD 101 (2020) 053002.
A p(TT0)* Z0.27£0.04 [13] —0.32 [14, 15] | —0.763 £ 0.070 | — Ref. [14,15]: PRD 46 (1992) 1042;
+0.45 PRD 55 (1997) 1697.
Os3(1385)+ 0 —0.91%5750 [17] —0.917+£0.089 | — Ref. [16]: EPJC 80 (2020) 1067.
Ot (1385)0 7+ _0.911-8:‘%8 [17] —0.79+0.11 _ Ref. [17]: PRD 99 (2019) 114022

The first measurement of the decay asymmetry parameters
for the relevant resonance
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First Measurement of the Decay Asymmetrg/ In the
pure W-boson-exchange Decay Af - E

Only receives the non-factorization contribution PRL 132, 031801 (2024)
4.4fb1 @4.6 ~ 4.7GeV
(c —> > S 40
§W+ =0 ~ [ —+ Data@4.60GeV
A+ d —> > u| - S L .
c C::§ % 30~ — Fit
L = WK S | [ mke
o R " a 200 | | Mis-reconstructed
_ z2
A+< C b » 5}\:0 § 10__ 70i8
c + S = K
d R ;M{ C:g}lﬁ IR RN NN E R — =
N > > U 0 226 228 23

M (GeV/c?)

+ - +A—
—
e e A A¢ Lee-Yang parameters

Two individual helicity Hi1 and H1 1 4 =il Phys. Rev. 108, 1645 (1957).
5 . 22 z' 2 AC - YK
H —2|H .
S 77| Ao is phase shift @ % Bty =1 B =+1—a?sinA
40 Hi 1|12 +2|H,1|? betweenthem 2Re(S*P)
o= 5 =T = Yy =+ 1— a?cosA
1S12 + [P
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First Measurement of the Decay Asymmetrx In the
pure W-boson-exchange Decay Af - E

. . _ -y PRL 132, 031801 (2024)
“* Fixed the parameters in ete™ - AL A;

and Z° and A decays o cosf,| Tt D
”‘ — Fit
: F_ree parameters of @zox+ and Agop+ wF . t ) ke
’0’ SlX data SetS betweeﬂ 46 aﬂd 47 Gev . 1 &\\ Misreconstructed
S e o e e
w0 cos 9+1
S kgt
@ 204 +
§ "””"’"'/'”"'"'-”""’”’
=
0 cos6,
40 $ 2
20 + : T + + %
el A 5
60 coso,
404 40
Hod t
20} T 1 T 20} +
; A 7
-1 05 0 0.5 1 0 2 4 6
Polar angle Azimuth angle
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First Measurement of the Decay Asymmetrgl In the
pure W-boson-exchange Decay Af - E

Azop+ = 0.01 + 0.16 + 0.03

PRL 132, 031801 (2024)

Azog+ = 3.84 + 0.90 + 0.17 rad L e
— | + T
:¥ 0o (BESIII) & BF(PDG)
| o Korner(1992),CCQM
6}9 — 55 = —1.55 i 0.25 i 0.05 rad 05" )Z(u(1992),Pole
- A encaykowski(1994), Pole
or 1.59 + 0.25 + 0.05 rad . - v Ivanov(1998), CCQM
T B o %
» Our measurement of a-o,+ is in good = O~ »mo A . *__, i
agreement yvnth zerc‘a, V'VhICh is consistent with N ——
the theoretical predictions from the 1990s. 05"  Geng(2019),5U@)
> Cos(8, — §.) measured in this Letter is close to TR A Zou020), CA
D S E— Zhong(2022), SU(S):
zero, an effect that had not been anticipated in [V Zhong(2022), SU(3)
prc.evious literature. | b 2' — "' — ('5
» This measurement resolves the long- standing Branching Fraction(x10 3

puzzle and deepens our understanding of the
strong dynamics in the charmed baryon sector.
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Measurement of the absolute branching fraction of
the singly Cabibbo suppressed decays of Af —» nn*

PRL 128, 142001 (2022)

: ¢ data
16
E BE ]ﬂ , semx AYon T
o f A
:_ I k mmmn A:—)A n+
: I
| +1 o
T === background
[ —
2

09 1 1.1 132 13
M, (GeV/c?)

B(AY > nnt)=(6.6+1.2+0.4)x107* 190
First measurement

B(Af - Ant)=(1.31 %+ 0.08 + 0.05)x10~?2

B(AF - $07)=(1.22 4 0.08 + 0.07)x 102

Events / 10 MeV/c?
o o
(e} (e
T 171
Events / 10 MeV/c?
A o0 ® O o B
g ———
E=
i ——oua
===t
— r——
==

llIlIIIIIIlIIIIIIII
(=)

Bnrt)/B(pr®)> 7.2 at 90% C.L. o B

09 1 1.1 12 13
M... (GeV/c?)

Use recoil mass to access neutron

 Disagrees with most predictions of phenomenological models
 Non-factorization contributions may be overestimated.
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Evidence of the singly Cabibbo suppressed decay A} — pr’

PRD 109, L091101 (2024
> B(AF - pr®) = (1.56%072 + 0.20)x10~* s 109, L09101 (2029)
First evidence, statistical significance 3.70
e Result distinctly exceeds the upper limit A N
5 10l
measured by Belle (< 8.0x107°) ¢ bl
» B(Af — n*)/B(AE - pr®) = 3.2%%5 U P
* Consistent with majority of - USRI
phenomenological predictions 0 2 4 6 8

B (At — pr°) (x10™)
* |ndicates that the nonfactorizable

contributions play an essential role in these %103 @ S %15;‘ ®) N
two decays = - Wvgons | S100 e
* The interference between the factorizable ésf i 8.8133; sf * | *
contributions and nonfactorizable N e ss it e STTLITRTR NI BN t e ‘lé_njl,ll,mm
contributions should not be significant . Mgziinewch . S Yo (Gewch)s .
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Released Results

Cabibbo favored (hadronic)

At > B0kt

PRL 132, 031801 (2024)

AF > nK .t n®

PRD 109, 053005 (2024)

AF - Antn®

JHEP 12 (2022) 033

Cabibbo suppressed (hadronic)

AF - nm? PRL 128, 142001 (2022)
AY - pn, pw JHEP 11 (2023) 137

AF - pn’ PRD 106, 072002 (2022)
AF > pr® PRD 109, L091101 (2024)
AF - AK* PRD 106, L111101 (2022)

AF 5> 20K+, $¥Kg

PRD 106, 052003 (2022)

A - X K*tnt

PRD 109, L071103 (2024)

AY > nK*n® (DCS)

PRD 109, 052001 (2024)

AF > nKK* nKem*

arXiv: 2311.17131

A = AK*7°,
I g

PRD 109, 032003 (2024)

Semileptonic

+ +
A—rNeiys

PRL 129, 231803 (2022)

AL - Aptv,

PRD 108, 031105 (2023)

AF > pK~etv,

PRD 106, 112010 (2022)

AY > Antnety,
+ +
Ac N sze Ve

PLB 843 (2023) 137993

ete” - AT A7

PRL 131, 191901 (2023)

AY et + X PRD 107, 052005 (2023)
A >+ X PRD 108, L031101 (2023)
At 5 Ft 4y PRD 107, 052002 (2023)
AY > p+y' PRD 106, 072008 (2022)

ete™ - ATAL

PRD 109, L071104 (2024)

AT > Afntn~

PRD 109, 112007 (2024)
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Qutline

®* BESIIl dataset

* Charmed meson (D°, D*, D?)

®* pure leptonic decays
* semi-leptonic decays
* hadronic decays

®* rare decays

* Charmed baryon (A})

* semi-leptonic decays
* hadronic decays

* Prospect
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Prospect

20 fb1 of data set at 3.773 GeV is ready From White Paper (Chin. Phys. C 44, 040001 (2020))

Leptonic Decay 2.93 tb! 20 fb!
o+ 2:6% 1.0%
Veal 2.5% 1.0%
LFU 19% 8%

BESIII is expected to provide unique data to improve the knowledge of fD+ and |V.q| and test LFU in Dt — [*v; decays
Semi-leptonic Decay

» All form-factor measurements which are currently statistically limited
will be improved by a factor of up to 2.6. LLICI
> Determine FF for the first time:D° - K(1270)v,, D* - K,(1270)%e"v,, D* K(0)0.4% 0.3%
- n'utv,, D° > a,(980)"e*v,, D* - a,(980)°e*v,

fn(0)0.9% 0.7%
> |Veaqs)| with SL DO™) decays in electron channels are expected to reac‘h/+
to 0.3%.

Expected

48



Prospect

20 fb1 of data set at 3.773 GeV is ready From White Paper (Chin. Phys. C 44, 040001 (2020))
Quantum correlation of neutral charmed meson pairs

Measuring CP fractions of self-conjugated decays of charmed mesons.
Measuring strong phase of charmed mesons.

Amplitude analyses and branching fraction measurement of charmed meson
hadronic decays

Precisely measuring the structure of golden modes, for example D* - K~ n*n™
First amplitude analysis of Cabbibo-suppressed decays.

Measuring the polarization of D - VVin D — K31 orD — KK1n

Searching for new physics and rare decays
Flavor changing neutral currents (FCNC) e*e™,u*u~ etc.

Quantum number violation processes etet, u"u~ etc.
Radiative decays yw, YK; etc.
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Prospect

—

Peak luminosity (cm™s™

Opportunities to study other charmed baryons in the BEPCII-U phase

BEPCIl upgrade ( 2024 —2028 ): Highest beam energy: 2.8 GeV

1><1o331
8x1032:'
6 x 1032:"
4 % 1032:'

2x 10%

Upgrade BEPCII P !
(BEPCII-U) i
o © \‘Q ‘
Y
BEPCII o O\ Gl
o“" ]
® 0 o 2
’P . o
(=)
\\!;
-®
- Og ” o a
2.0 3.0 4.0 5.0 5.6
Ecm (GeV)

Energy thresholds

ete” > AYZZ 474 GeV
ete” > ATX. m 4.88GeV
efe”" 2.2, 491GeV
efe” > E.E, 494 GeV
efe” > 0.0, 5.40GeV

Thanks for your attention
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