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Quark Flavour Physics and CKM Unitarity

» Precision measurements of hadrons constrain new physics energy
scales much higher than those achievable from direct searches with
modern colliders (10 GeV-10'" GeV)

» One avenue is testing unitarity of Cabibbo-Kobayashi-Maskawa
(CKM) quark mixing matrix, which rigidly constrains quark flavour
transitions in the SM.

» Can construct B-meson Unitarity Triangle from one such constraint

VuaVup + VeaVep + VeaVip = 0

VudVLtb

Vud Vus Vub VeaVy
VC KM — Vcd Vcs Vcb
Via Vis Va

VeaVi
Vcd Vc*b
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Unitarity Tests

» Numerous measurements can constrain the Unitarity Triangle apex

Vuad V* :
> v =arg (—7‘/3 V“ib), along with ||“i“Z||
c cb c
the apex from processes that proceed through tree-level SM

interactions.

, allows for a determination of

» The apex can also be determined from loop-level observables
» Difference between the two gives strong evidence for new physics

» Tree-level determination, especially v, provides limiting uncertainty
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Measuring v

» ~: Interference of tree-level amplitudes of B — Dh

A(B—=D°h) _ i(Gp+op+y) A(B=Dh) i(6p+5p—)
A(B=Dow) — 'BTDE A(B=Don) — 'BTDE

» Can determine v with negligible theoretical uncertainty excluding
tree-level new-physics?, provided B and D amplitude parameters

» For given B — Dh process, can determine solution in (v, 75,dp)
space through observations with D-decays of varying strong phases

» Similar relationship between parameters that characterise neutral
charm-meson mixing and strong phases

% Brod and Zupan, JHEP 01 (2014) 051
Brod, Lenz, Tetlalmatzi-Xolocotzi, and Wiebusch, PRD 92 (2015) 033002
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https://arxiv.org/abs/1308.5663
https://arxiv.org/abs/1412.1446

Beijing Electron-Positron Collider Mk. II (BEPCII)

» Symmetric et e~ collider
» Diameter of storage rings: ~ 75 m
» FEoy: 2—5 Ge

FGANJIAKOU: 2

¢ > Construction Phase

from 2004-2008
» Upgrade from BEPC and BESII
» First Data Taking in 2009
» ~600members representing
85 institutions from 17 countries
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Beijing Electron Spectrometer 1l (BESIII)

v

Hermiticity: 93% of 4

Drift Chamber: op,/p = 0.5%
at 1 GeV

Time-of-Flight: o = 80 ps
EMC: og/E : 2.5% at 1 GeV
Superconducting Solenoid: 1T

MUC: 9 layer RPC Muon
System

v

Muon Counter SC magnet

vyvyyvyy

v

Some notable differences of

charm decays at other

Be beam pipe _ : . i experiments

> Low boost = (almost) no
displaced vertices

Drift Chamber . i T [Exceptions: K — m
] and A — pr]
. > Momentum of final state
= CSI(TI) calorimeter particles in the lab frame:

50 — 1500 MeV/c
> ~ 100% trigger efficiency
» Excellent et ID, muons
more challenging!
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BESIII Physics Program

» In March 2025, BESIII published its 700th paper. Primary
topics of interest:
» Light Hadron Physics

» e.g. Weak phases in double-strange baryons, Nature 606,
64-69 (2022)

» R-value inputs to g — 2

> g PRL 128, 062004 (2022)
» Precision 7 Physics

» Projected uncertainty on 7 mass < 0.1 MeV
» Charmonium and Exotic Hadron Spectroscopy

> e.g. Discovery of Z:(3900)/ T},(3900) in 2013
» Open-Charm Physics:

(D°(cu), Dt (cd), DF (¢3), At (cdu),...)

Gilman University of Liverpool

Quantum Correlated DD at BESIII


https://www.nature.com/articles/s41586-022-04624-1
https://www.nature.com/articles/s41586-022-04624-1
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.128.062004
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.110.252001
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CP-symmetry induced correlations in ete™ — XDD

> cte” — 4" — XDYDO constrains the aggregate of final state particles to
the C-eigenvalue of the photon, C'= —1.

» If CP is a good symmetry in D° decays, then the D° and D° decays must
be correlated to state of definite CP.

» First published by Goldhaber and Rosner? with the first measurement from
the CLEO collaboration® with data at eTe™ — (3770) — DD to measure
dp in DV - K—xt

a M. Goldhaber and J. Rosner, PRD 15 (1977) 1254
b CLEO, PRD 80 (2008) 072001
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.15.1254
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.80.072001

Quantum Correlations at 1(3770)

- CP Elgenstates )
Flavour Eigenstates
Self-Conjugate

Tag S e

> &
> <

0,

K.
s / \ Signal D°
+

T T

» Inete” —~* — DD, D° and D" are constrained to €' = —1

P(D°D’ — X1 Xs)
P(D° = X1)P(D” = Xo)

= 1+(7’D rgz) —27"]‘:),(1 ng cos (52(1 + (52(2)

» BESIII has collected 20.3fb™! at Ecyy = 3.773 GeV:

> 29fb ! in 2011
> 17.4fb~ " in 2022-2024
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Quantum-Correlated Tag Decay Modes
» Flavour Tags

—0 . - .
> D — Kte v, is flavour-definite, so allow for a normalising
determination of P (D° — X))

» Cabibbo-favoured decays, e.g. 50 — K7, used as quasi-flavour
tags
» CP Tags
» D - nm, KT K~ Kin°, etc. are CP-eigenstates
(neglecting O(1073) CP violation)
» D’ — 7+~ has high coherence (RE™ ~ 95%), so it can be
treated as an approximate CP eigenstate.
—0
P(D°D" — X kcp)
P(D° — X)P(D° — kop)

:1+(T ) :F2chp XRDCOS (6D)

» Note that other tags with non-trivial phases needed to determine
sin ((5%) KO/Lﬂ' T
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Strong Phases in D — K  wfm™
> Using 7.9 fb~! of data @ E¢y; = 3.773 GeV

» Measurement of Do/ﬁ0 — ng""w_ strong phase parameters ¢; [s;] =
amplitude-weighted cos [sin] §p in phase-space bin %

» Phase space described by my+ = m (Kowi)

3.0
8
25f o
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o 20} g
>
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o 4
= 15
o |
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t 1
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. ‘ s

0.5 1.0 1.5 2.0 2.5 3.0
m2 (Geve/ct)
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.101.112002
https://link.springer.com/article/10.1007/JHEP06(2025)086
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.98.112012
https://link.springer.com/article/10.1007/JHEP06(2025)086

Strong Phases in D — K  wfm™
» Using 7.9 fb~! of data @ E¢y; = 3.773 GeV

» Measurement of Do/ﬁ0 — ng""w_ strong phase parameters ¢; [s;] =
amplitude-weighted cos [sin] §p in phase-space bin %

» Phase space described by my+ = m (Kowi)
> 17 tag modes employed, yields determined with 2-D fits to Mgc = 1/ EZ., — p% or M2,

JHEP 06 (2025) 086
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Strong Phases in D — K  wfm™
» Using 7.9 fb~! of data @ E¢y; = 3.773 GeV

» Measurement of Do/ﬁ0 — ng""w_ strong phase parameters ¢; [s;] =
amplitude-weighted cos [sin] §p in phase-space bin %

» Phase space described by my+ = m (Kowi)

PRL 124, 241802 (2020) PRD 101, 112002, (2020)

T T T T
Flavor vs. K{TT0 3 CP-even vs. K§TU'TC 3 CP-odd vs. K{TeTO

2 ER 3 L. 2. L ER
M2, (GeVcY) My, (GeVYct) M2, (GeVcY)
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Strong Phases in D — K  wfm™
» Using 7.9 fb~! of data @ E¢y; = 3.773 GeV

» Measurement of Do/ﬁ0 — ng""w_ strong phase parameters ¢; [s;] =
amplitude-weighted cos [sin] §p in phase-space bin %

» Phase space described by my+ = m (Kowi)
In terms of fractional yields of flavour-tagged Kg7r+7r* =K;
Kg7r+71'* vs. CP tag: Mzi = hep (Ki + K_; + 2cL\/KLT,L)
> Kontr™ vs. K&ﬂr*ﬂf tag:

Mij = hpr (KiK,]‘ + K,in F KiK,jK,Z‘Kj (CZ‘C]' + sis]-))
PRL 124, 241802 (2020) PRD 101, 112002, (2020)

sf sF

T T
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Strong Phases in D — K  wfm™
> Using 7.9 fb~! of data @ E¢y; = 3.773 GeV

» Measurement of Do/ﬁ0 — ng""w_ strong phase parameters ¢; [s;] =
amplitude-weighted cos [sin] §p in phase-space bin %

» Phase space described by my+ = m (Kowi)

JHEP 06 (2025) 086
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Phases in D — K ntntn~

= Measurement of phase-space-averaged dp, coherence factors R,
and amplitude ratios rp with 2.9fb~!

4-bin binning scheme for

D° - K—ntxtn~ from T. Evans et

al., PLB 802 (2020) 135188

significantly improves sensitivity to ~y
g ,

T I T T LE|
\ | E

680 100 10 1o
701
With Binning No Binning
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https://link.springer.com/article/10.1007%2FJHEP05%282021%29164
https://arxiv.org/abs/1909.10196

Phases in D — K ntntn~

= Measurement of phase-space-averaged dp, coherence factors R,

and amplitude ratios rp with 2.9fb~! JHEP 05 (2021) 164

4-bin binning scheme for 9 =F Bin2

D® — K—ntxtxn~ from T. Evans et %0 o

al., PLB 802 (2020) 135188 o =

significantly improves sensitivity to ~y Q“DTOZ ;’:,20:7

g ™ ‘ ‘ ‘ s s
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https://link.springer.com/article/10.1007%2FJHEP05%282021%29164
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Strong phases in DY — KTK ntn~
PRD 112 (2025) 012015
> Analysis of full 20.3 fb~! sample @ Ecy = 3.773 GeV
» Measurement of ¢;/s; in four bins of D — K™K~ 77~ phase space:
cifs; / d®; ApAp cos /sin (6p)
» Binning of 5-D phase-space optimised® for measurement of CKM angle v
» Yields determined for DD — KT K~ nt 71~ vs:
» 3 quasi-flavour tags (KTn—, K770 Ktn—ntn™)
> 10 CP tags
> Kirtn~ and Krtn— T
» Part. reco. D — K K~mTm~ also included

miss

051

w

¢;/s; from combined analysis of all yields
Compared to predictions from amp. model .
Results employed in LHCb-PAPER-2025-019 os|-

“LHCb, EPJC 83 (2023) 547
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.112.012015
https://lbfence.cern.ch/alcm/public/analysis/full-details/3993
https://link.springer.com/article/10.1140/epjc/s10052-023-11560-5

Impacts on beauty-sector CPV Measurements
Bt — D[K3n|K*
using K37 binning
LHCb, JHEP 07 (2023) 138

BT — DIKhTh™]KT

LHCb, JHEP02 (2021), 169

3 T o]
T oaf LHCb |
061 e
0'4;’68.3% ’
02p B
[ 95.5%.
050 6‘0 7‘0 éO E;O o
y [
+5.21°
v= (68 [ 1)
K9hth~
from A(S ~ £1°

andidates/ (10 MeV/c?)

5 % B~ = DK~,Bin2

LHCD
9fh!

T
LHCb
9"
B* - DK*,Bin 2

- [ GeV/fe?

H I m
L ML M'M‘ M bt sins o [ ‘ it bttt o
5.8 5.2 5.4 5.6 5
m

— +6.0 +0.6 +6.7\°
- (54'8—5.8 —0.6 —4.7)

from Aég?’”

_+6.7
e

2025 LHCb Combination LHCb-CONF-2025-003:
= (62.8 £2.6)°, with ~ 1° uncertainty from BESIII inputs
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https://link.springer.com/article/10.1007%2FJHEP02%282021%29169
https://inspirehep.net/literature/2148941
https://cds.cern.ch/record/2948394?ln=en

Impacts on charm-sector CPV /Mixing Measurements

» LHCb average of D — KgTr+7r_ measurements from
arXiv:2208.06512

> r T T T ] S n T T T ]
[ LHCb Prompt D° — k&' binlip | HCh [ LHCb Prompt D° — K3 binflip | HCh
Lt LHCbSL D° — K7 7 bin-flip -1 _| L LHCbSL D° — K% 7 bin-flip -1 |
0.03 [JLHCb D° ~ K‘;n’sr: é\rnrl‘llp ! 54fb 0.5 [ LHCb D° ~ Kgrri;{ l;’nrﬂlp ! 54fb
0.021- -
- 0 [ 7
0.01- -
-0.5 —
7wnlo‘urs hold 68%, 95% CL ) ] [ contours hoid 683,959 CL )
0 0.005 0.01 0 05 1 15
X /ol -1

KOrtn— ..
AV ~ 50% of total uncertainties on zcp, ycop
and ~ 15% of total uncertainties on Az and Ay

Major improvements to come with 20.3fb~' sample
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Looking beyond ete™ — DD
> QC DD’ pairs should exist at higher energies from ete~ — XDD
with C = (—1)"™"" for X with n, photons.

» (-even constrained pairs have linear sensitivity to charm-mixing
effects, enhanced 2x relative to flavor-definite D mesons.

P(ID°D"]c = X1 X. 2
( o %70 1X2) =1+ (rgl 7“52) +2(7TD11"§2 cos (6;1 + 62(2) + 1+ C)O(=,y)
P(DY — X1)P(D” — X»)

» The simplest example is e e~ — D*0D — (y/7%)D°DP, and the
recognition of prospects for probing the effects of charm mixing has
been long-recognised in literature?

» Proposal for time-dependent studies of c¢ — XDD at the LHC/Belle
Il to probe T and CPT violation®.

a See appendix for citations
b P. Naik, JHEP 03 (2023) 038
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https://arxiv.org/abs/2102.07729

Correlations beyond /(3770) — DD

» BESIII has coI_Iected data at Foy =413 -4.23 GeV, where
efem — DDV and ete” — D*0D*0

» This produces numerous different possibilities for producing DD:

Jormrorom Final State DD C
B ¥YDD ] Dé -1
—~ 6} D*D - s yDD +1
2 . ;Q Qo, 0D | DD 7DD -1
© | ® | D*E* WO’yDb +1
2 — ’y’yDﬁi -1
i Y. VYV ¥ K | 7T07T0.DD —1
415 420 425 _ — 1070
D*tD* +7~D°D" 0 (Uncorrelated
Eon (GeV) m ( )

CLEO, PRD 80 (2008) 072001
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.80.072001

|dentifying e" e~ — XDD
PRL 135 (2025) 171901 PRD 112 (2025) 072006
> Analysis of 7.3 fb™! of data @ E¢y; = 4.13 — 4.23 GeV

» Reconstruct only the DD pair

» Identify DD production mechanism with kinematic selection variables:
efe” — DD & ete” — D*D

= i) —— DD
O — 2 1500F — DD
= 1500F 3 .
S = — DD
g = D* D*
€ 1000F 1000k Bk,
< 17}
= . 2
- :
O 500 'f’% 500 F
| &) L_H
1
H L i 1 1
=% 0.2 0.4 0=""50 0.2 0.4
Eniss (GeV) AM,eep (GeV/c?)
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https://arxiv.org/abs/2506.07906
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|dentifying e" e~ — XDD
PRL 135 (2025) 171901 PRD 112 (2025) 072006
> Analysis of 7.3 fb™! of data @ E¢y; = 4.13 — 4.23 GeV

» Reconstruct only the DD pair

» ldentify DD production mechanism with kinematic selection variables:
» For D*D* ID, reconstruct a D* — ~D candidate and veto D** — 7t DO

—

©o

St
T

---=" Selection region

[07s | AP RPN IR I P TP B B
l'i[b.l() —0.05 0.00 0.05 0.10 1'g(b.l(] —0.05 0.00 0.05 0.10

AMp- (GeV/c?) AMp: (GeV/c?)
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|dentifying ete™ — XDD
PRL 135 (2025) 171901 PRD 112 (2025) 072006
Analysis of 7.3 fb™! of data @ E¢y; = 4.13 — 4.23 GeV

Reconstruct only the DD pair

For D*D* ID, reconstruct a D* — ~D candidate and veto D** — 7+ D°

>
>
» Identify DD production mechanism with kinematic selection variables:
>
> Separate intermediate decays with missing-mass variables

— * — * Tk
ete” = D*D ete” = D*D

700 . —~
600k DD i 2 500F DD
% f—— a°DD i A +DD
O 500f— DD ! Sk . pp
o | o —
S ! 0
S 400F Bke. 1| S s00f ™ DD
g ! g Bkg.
2 300F : ”
g ! £ 200F
] i <
< 200f ; -
= | = 100F
5 100F i @)

‘ 0

1 4 L 1 Lo " L
—0.02 0.00 0.02 0.04 —0.02 0.00 0.02 0.04

12 W2 /¢
Mf:issADD (GOVZ/CA) Almisml)l) <GLV /L4)
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Measuring correlations in ete” — XDD
PRL 135 (2025) 171901 PRD 112 (2025) 072006
» Analysis of 7.3 fb~! of data @ Ecyy = 4.13 — 4.23 GeV

» Reconstruct DD pairs: Normalization DD — K~ 7t vs. Ktn—
and CP vs. CP final states: D — nt7~, KK~ , nt7r 7, and Kon°
» Sort into et e~ — XDD production hypotheses

ete” — D*D*

DD — K*n~ vs. K~nt DD — K3r° vs. Kor°
?600 ;:30- 0P [
A3 <+ Data RS ”;WBD[,:+I]
= 500 —— Total MC Z 25F - DD [C = +1]
o g 2 DD [C = -1]
g 400p g DD [C = 1]
S S
= -~ Bkg.
300F 15F 3
> > Total MC
g o)
= 200F = 10F + Data
g 100 E
< 100F = 5F
O . 3
0 . I L - . T . L L
—0.02  0.00 0.02 0.04 —0.02 —0.01 0.00 0.0l 002 003 0.04
12 2 /A4 9 9
Moo (GeV/ch) M2 o (GeVE/eh)
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Measuring correlations in ete” — XDD
PRL 135 (2025) 171901 PRD 112 (2025) 072006
» Analysis of 7.3 fb~! of data @ Ecyy = 4.13 — 4.23 GeV
» Reconstruct DD pairs: Normalization DD — K~ 7t vs. Ktn—
and CP vs. CP final states: D — nt7~, KK~ , nt7r 7, and Kon°
» Sort into et e~ — XDD production hypotheses

> Fit to M(D) vs.M (D) to determine yields

4 Data ---- atra0vs. KK~ | 7t~ m0 vs. Comb.

> S Fit Combinatorial [ B Comb. vs. K*K-

&) [

0

8 20 v,A{/ﬂoﬂnDﬁ - A{,\’,/WUT‘.ODE

2 ! r 1Y

—

2

% 10

: -

Be] N

;ng; 1 N P Al L 1 '{J‘ N L

~ 175 1.80 1.85 1.90 1.95 1.80 1.85 1.90
m(rtr 1) (GeV/c?) m(KTK~) (GeV/c?)
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Measuring correlations in ete” — XDD
PRL 135 (2025) 171901 PRD 112 (2025) 072006
> Analysis of 7.3 fb~! of data @ E¢y; = 4.13 — 4.23 GeV

» Reconstruct DD pairs: Normalization DD — K~ 7t vs. Ktn—
and CP vs. CP final states: D — nt7~, KK~ , nt7r 7, and Kon°
» Sort into et e~ — XDD production hypotheses

> Fit to M(D) vs.M (D) to determine yields
» Account for efficiencies and production mechanism cross-feed

ﬁtrue = A_lﬁmeas.
A;; = prob. of prod. mech i being identified as j

Identified as
DD D*D—~DD D*D—7°DD D*D* — ya°DD D*D* — vv/x°x°DD
DD 32.45 2.98 0 0 0.07
g D*D — DD 0 25.44 1.57 0 1.94
= D*D — 7°DD 0 0.40 30.06 0.55 0.50
D*D* — 7DD 0 0 0 25.23 1.04
D*D* — ~v/m°7°DD 0 0 0 0.25 8.83

(for D— Ktm— vs. K~ T)

Gilman

Quantum Correlated DD at BESIII
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Measuring correlations in ete” — XDD
PRL 135 (2025) 171901 PRD 112 (2025) 072006

> Analysis of 7.3 fb~! of data @ E¢y; = 4.13 — 4.23 GeV
» Reconstruct DD pairs: Normalization DD — K~ 7t vs. Ktn—
and CP vs. CP final states: D — nt7~, KK~ , nt7r 7, and Kon°
» Sort into et e~ — XDD production hypotheses
» Fit to M (D) vs.M(D) to determine yields
» Account for efficiencies and production mechanism cross-feed
» Compare corrected‘ vields of DD %‘CP Vs, QP to normalization
=== Quantum-correlated prediction ¥ ADD[C=+1] i DD [C=+]]
I opie=) ¥ A0DO=]  § ymnBie =]

iR e

Unec

S T

o CK O
o © KK . K57
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Demonstration of correlations: v* Procedure verified for strong-phase measurements v’
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6P with ete” — XDD
PRL 135 (2025) 171901 PRD 112 (2025) 072006
> Analysis of 7.3 fb™! of data @ E¢y; = 4.13 — 4.23 GeV

» With similar procedure, can measure 515“ with DD — Kt7n~ vs. Y,
where Y is a CP-eigenstate or ngﬂr*

Compare to
D _ +11.0+1.9\° 945410
Opn = (192-842.4*2.4) 0%. = (187.61577571)
with 2.9 fb~1 @ ¢(3770)

> Higher stat. error per fb~* due to exclusion of D*D* — 7°7°DD and
part. reco. tags, e.g. D — Kortm™

» Significantly reduced syst. error due to mixed C-even and C-odd sample.
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6P with ete” — XDD
PRL 135 (2025) 171901 PRD 112 (2025) 072006
> Analysis of 7.3 fb™! of data @ E¢y; = 4.13 — 4.23 GeV

» With similar procedure, can measure 515“ with DD — Kt7n~ vs. Y,
where Y is a CP-eigenstate or ngﬂr*

Compare to
D _ +11.0+1.9\° 945410
Opn = (192-842.4*2.4) 0%. = (187.61577571)
with 2.9 fb~1 @ ¢(3770)

> Higher stat. error per fb~* due to exclusion of D*D* — 7°7°DD and
part. reco. tags, e.g. D — Kortm™

» Significantly reduced syst. error due to mixed C-even and C-odd sample.
BESIII combination

of 7.3 fb~! of data @ Ecyy = 4.13 — 4.23 GeV
and 2.9 fb™! of data @ E¢yy = 3.77 GeV:

0%, = (189.27%4755)"
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Outline

Future Prospects & Summary
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Prospects for Strong Phase Measurments

» LHCb's stated goal is 1° uncertainty on
> New sample of 20.3fb™! at the (3770) is ~7x larger than
previous sample = updated strong phase measurement will
not limit + uncertainty
» BEPCII Upgrade has been completed
» Much higher instantaneous luminosity at Ecy > 4 GeV
» Access to Ecps up to 5.6 GeV
» Possibility of new samples of eTe~™ — XDD to further improve

Upgrade BEPCII
(BEPCII-U)

BEPCII

20 30 40 50 56
Ecm (GeV)
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Further opportunities with quantum-correlated DD pairs

> Proposed Super-Tau Charm Factory? aims to collect O(ab™!)
samples at open-charm pair-production thresholds

» With methods described in this talk?, strong prospects for
measurements of mixing and time-dependent CPV in D

meson decays from purely hadronic final states, estimated
with realistic efficiencies

» Previous estimates of sensitivity including some semileptonic
modes€also show exciting prospects

2107y 0 |2 () 6 ()
6.9 2.0 3.4 2.5
6.0 6.1 1.7 1.7

Hadronic 1 ab™ "
Semileptonic 1 ab™!

a STCF CDR: https://arxiv.org/abs/2509.11522

b BESIII, PRL 135 (2025) 171901

c A. Bondar, A. Poluektov, and V. Vorobiev, PD 82 (2010) 034033.
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Summary

» Quantum-correlated DD pairs at BESIII provide model-independent
measurements of strong-phase parameters essential for CKM unitarity
tests

» Strong-phase inputs from BESIII contribute ~ 1° uncertainty to
LHCb's v combination: v = (62.8 + 2.6)°

> New 20.3fb~! sample at ¥(3770) is ~7x larger than previous
dataset = significant improvements forthcoming for D — Kgﬂ+7r_,
K™K~ 77, and other modes

» First demonstration of quantum correlations in ete~ — XDD at
Ecym = 4.13-4.23 GeV, and observation of C-even correlated pairs

» BEPCII upgrade enables higher luminosity at Ecp > 4 GeV,
possibility for more e e~ — XDD data at BESIII

» Proposed Super Tau-Charm Facility would provide (’)(ab_l) samples
opening new opportunities for charm mixing and CPV studies

Gilman University of Liverpool

Quantum Correlated DD at BESIII



Slide 20 References

» Z.-z. Xing, D° — DY mixing and CP violation in neutral D
meson decays, Phys. Rev. D 55, 196 (1997). [link]

» D. M. Asner and W. M. Sun, Time-independent
measurements of DY — DY mixing and relative strong phases
using quantum correlations, Phys. Rev. D 73, 034024 (2006);
Phys. Rev. D 77, 019901(E) (2008). [link]

» A. Bondar, A. Poluektov, and V. Vorobiev, Charm mixing in
the model-independent analysis of correlated D°D° decays,
Phys. Rev. D 82, 034033 (2010). [link]

» M. Rama, Measurement of strong phases, DD mixing, and
CP violation using quantum correlation at charm threshold,
Front. Phys. (Beijing) 11, 111404 (2016). [link]

Gilman University of Liverpool

Quantum Correlated DD at BESIII


https://doi.org/10.1103/PhysRevD.55.196
https://doi.org/10.1103/PhysRevD.73.034024
https://doi.org/10.1103/PhysRevD.82.034033
https://doi.org/10.1007/s11467-015-0489-6

	Introduction
	Quantum Correlations in e+e-(3770)
	Correlations in e+e-X DD
	Future Prospects & Summary
	Appendix

