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Recent studies of several multi-body D® meson decays have revealed that the final states are dominantly
CP-even. However, the small value of the width difference between the two physical eigenstates of the
p°-p° system indicates that the total widths of decays to CP-even and CP-odd final states should be
the same to within about a percent. The known contributions to the width difference from hadronic
DY decays are discussed, and it is shown that an apparent excess of quasi-CP-even modes is balanced,

within current uncertainty, by interference effects in quasi-flavour-specific decays. Decay modes which
may significantly affect the picture with improved measurements are considered.
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1. Introduction

Oscillations between the flavour eigenstates of the neutral D
meson result in physical states with distinct masses and widths.
Parameters that quantify the mass and width differences are
given by

xp=(my—mq)/Tp and yp=T2-T1)/@2lp), (1)

where my) and TI'y(2) are the masses and widths of the physical
eigenstates and I'p = (I'1 + I'2)/2 is the average width. These are
now known to good precision from studies of the evolution with
decay time of the rates for certain D decays, the latest world aver-
ages [1] giving

xp= @111 %1073, yp=(63707) x 1073, 2)

The branching fractions for D° decays to CP-even and CP-odd
final states are related to the reduced width difference yp, in the
limit of CP conservation, by
_ T(D° — CP-even) — I'(D° — CP-odd)
B 2Tp
_ B(D° — CP-even) — B(D° — CP-odd)
= 5 .
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In Eq. (3) the widths and branching fractions to CP-even and
CP-odd states include not only decays to CP eigenstates, but any
decays with net CP content [2]. This can be quantified by the frac-
tional CP-even content F; (F; =1 corresponds to pure CP-even,
F+ =0 to pure CP-odd). Decays with net CP content include
quasi-CP eigenstates (i.e. self-conjugate final states with F, # %)
and also quasi-flavour-specific decays. Considering these different
types of decays, the relation for yp can conveniently be expressed

1
yp=75 Z(zm ~1DBMD° - fi), (4)

where the sum is over all distinct decays to hadronic final states fj,
each with net CP content 2F;; — 1. Semileptonic and other non-
hadronic decays do not contribute as they are either assumed to
be flavour-specific, hence 2F; — 1 =0, or have branching fractions
that are negligibly small.

Measurements of the F values of various decay modes have
recently become available, from studies of samples of quantum-
correlated v (3770) — DD decays. These include direct measure-
ments as well as determinations of quantities that can be trans-
lated to provide information on F.. It is therefore of interest, and
is the main purpose of this paper, to evaluate Eq. (4) from exper-
imental data, and to compare the value obtained with that from
Eq. (2). Throughout the paper CP conservation in p°-p° mixing
and decay, which is known to be a good approximation, is as-
sumed.
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In addition to the intrinsic value of such a survey, the outcome
may be useful to identify additional D decay modes which could
be used to study charm mixing and CP violation, and also for de-
terminations of the angle y of the Unitarity Triangle formed from
elements of the Cabibbo-Kobayashi-Maskawa (CKM) quark mixing
matrix [3,4]. Decay modes with high net CP content are partic-
ularly useful to probe these phenomena. Many of the CP eigen-
state modes with largest branching fractions, however, give decay
topologies (e.g. K?no) without any charged track originating from
the D decay vertex, and therefore cannot be used to study decay-
time-dependent effects. If decay modes with high net CP content
and experimentally accessible topologies can be identified, they
could be used to improve the precision of charm mixing and CP
violation parameters [5].

The CKM angle y can be determined from B — DK decays
with negligible theoretical uncertainty when the neutral D meson

is reconstructed in final states to which both D and D° can de-
cay. Methods have been proposed, and analyses performed, with
D decays to CP eigenstates (referred to as the GLW method) [6,7],
doubly-Cabibbo-suppressed decays (ADS) [8,9] and self-conjugate
multibody D°® decays (GGSZ) [10-12]. Ultimately, the best pre-
cision on y is obtained by combining results from all of these
methods and others [13-16], and it is important to continue to
improve the precision in all of them.

In case the final state of a multibody D decay is dominated by
a particular CP-eigenvalue, it can be used in a “quasi-GLW” analy-
sis [17]. First quasi-GLW analyses of B — DK with D — 7 t7 70
and D — KtK~7° have recently been reported by LHCb [18]. If
additional decay modes with high net CP content can be iden-
tified, they could also be used to improve the precision on y.
Similarly, multibody quasi-flavour-specific decays can be used in a
“quasi-ADS” analysis [9,19], as has been done with D — K¥7*70°
[18,20,21] and K*mw T+~ [22] decays; in this case the sensi-
tivity depends on a “coherence factor” [19] that is also related to
the net CP content of the final state, as will be shown. Therefore
modes with high net CP content are also very useful to improve
the sensitivity to y.

The remainder of the paper is organised as follows. In Sec-
tion 2, the current knowledge of charm decays to CP eigenstates
and (quasi-)CP eigenstates is reviewed, while Section 3 contains a
similar discussion of quasi-flavour-specific channels. In Section 4,
channels potentially worthy of future experimental investigation
are identified. A brief summary is given in Section 5.

2. Charm decays to (quasi-)CP eigenstates

The current knowledge [23] of branching fractions of hadronic
DY decay modes to CP eigenstates or quasi-CP eigenstates is given
in Table 1. The corresponding values of 2F; — 1 are also given.
Summing all these values according to Eq. (4) gives

Yo = (11.0+1.2) x 1072, (5)

where the notation yg-qcp indicates that this value is determined
from the experimental knowledge of the branching fractions of de-
cays to quasi-CP eigenstates only. It is not a true estimate of yp
as there are additional modes, including those discussed in Sec-
tions 3 and 4 that are not included in the sum. Note that the un-
certainty on yg-qcp is dominated by the least precisely measured
modes, with the largest contributions coming from uncertainties
on the branching fractions of D decays to K97°7° and k%57 fi-
nal states.

Table 1 includes the multibody D decay modes for which ex-
plicit determinations of F, have been made [17,24]:

Table 1

Branching fractions of hadronic D° decay modes to CP eigenstates or quasi-CP
eigenstates. Values are taken from Ref. [23] unless otherwise specified. The parti-
cles w, K, n, n’ and w are considered as stable; decays involving other particles,
such as p or ¢ mesons, are accounted for under the corresponding multibody final
state. Effects of CP violation in the neutral kaon system are at the level of ©(10~3)
and are negligible.

Decay mode 2F; —1 B/103
CP-even
KtK~ 1 3.96 4 0.08
KOK? 1 0.17£0.04
Ko7® 1 10.04+0.7
atm- 1 1.402 + 0.026
7070 1 0.820 +0.035
7% 1 0.68 +0.06 [23,28]
7% 1 0.90+0.14
%0 1 0.11+0.04 [28]
n 1 1.67 £0.20
/ 1 1.0540.26
KOKOKO 1 0.91+0.13
Km0 1 9.1+1.1
KOnm® 1 55+1.1
Mostly CP-even
atn— 70 0.946 +0.034 [24] 14.3+0.6
KtK—n° 0.464+0.110 [24] 3.2940.14
atn—ntn- 0.474 +0.056 [24] 7.4240.21
Approximately CP-neutral
Kon*tm— 0.11240.024 [29,30] 28.3+2.0
KOK+K~ 0.194 +0.064 [29,30] 4.60+0.16 [23,28]
KtK—mtm~ 0.1440.21 [31] 2.4340.12
CP-odd
Kor© -1 11.94+0.4
KOn -1 4.79+0.30
Ko -1 94405
Ko -1 11.1+£0.6
707070 -1 <04
KOKOm© -1 <06

e DO > ntr—m% F,=0.973+0.017,
e DO — K*K—m% F, =0.732£0.055,
e D’ 5> wtm—mwtm—: F, =0.737 £ 0.028.

The dominance of CP-even in D® — 7w t7~ 70 decays is particu-
larly striking. It should be noted that this feature has been pre-
viously discussed in terms of isospin [25] and of the impact on
the determination of y from Dalitz plot analysis of B — DK,
D — wtm 70 decays [26]. A potential explanation in the con-
text of flavour-SU(3) and factorisation has been discussed [27], but
there is as-yet no fundamental understanding of the CP-even dom-
inance in these decays.

For some other multibody D decay modes, although there is no
direct determination of F, it is possible to obtain constraints from
published information. For D% — K%7+7~ or KOK*K~ decays,
this can be done in one of two ways: (i) from the ratios of double-
tagged and single-tagged yields for each CP-eigenstate; (ii) from
the relation between F, and the factors K; and ¢; [17],

Fi=)Y % (K,- TKi+ 2c,»,/1<,-1<_,-) , (6)
i>0
where K; is the fraction of flavour-tagged D decays that fall into
Dalitz plot bin i (}_;_ o Ki + K_; = 1), ¢; is the decay-rate weighted
average of the cosine of the strong phase difference between D°
and 50 decays in bin i [10,32,33], and bins i and —i are related
by symmetry under charge conjugation of the final state. The val-
ues quoted in Table 1 are determined with the second method,
which should be more precise. The same approach can also be
used to determine for D® — K07 +m~, 2F, —1=—0.288 4+ 0.036
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and for D® — KPK*K~, 2F; — 1 = —0.136 + 0.088; since the
branching fractions for these modes have not been measured they
are not included in Table 1 (but see discussion below). For the
D% — K*K—mtmw~ mode, only approach (i) is possible; an esti-
mate of F; could in principle be made from the amplitude model
for that decay [31], but the evaluation of uncertainties would be
difficult.

The majority of CP-odd final states are of the form KOh® (h® =
70, n,n’, w). For each of these there is a corresponding CP-even
final state, K°h®. Among the decays with K° mesons in the fi-
nal state, only the branching fraction for D — K97® has been
measured [34]. The result differs from that for D% — K270 by
about 4tan?6¢ ~ 20% of its absolute value (6¢ is the Cabibbo an-
gle) due to interference between the Cabibbo-favoured and doubly-
Cabibbo-suppressed amplitudes [35]. Similar relations are expected
between the other K h® branching fractions where h° is a pseu-
doscalar (n, n’) [36-38], though somewhat different effects are
possible in other cases [39]. Comparisons of the 2F — 1 values for
KO m+m~ and KO K+K~ discussed above also indicate approxi-
mately opposite CP content between the final states containing KSO
and K? mesons.

Thus, for many of the CP-odd final states, there are expected
to be corresponding CP-even final states with branching fractions
of comparable magnitude. The converse is not true: for the ma-
jority of CP-even final states (apart from the K{Jh0 states), there
is no corresponding CP-odd final state. Essentially, this is due to
the fact that singly-Cabibbo-suppressed transitions appear to re-
sult predominantly in CP-even final states, while Cabibbo-favoured
transitions can give both CP-even and CP-odd states. Exceptions
arise from the three-body CP-even states Kom%7n®, K270 and
KOKIKY, for which corresponding CP-odd states K0 %m®, K27 0n
and KPKOK? exist. (Although numerically insignificant, it is inter-
esting to note that there is no CP-odd counterpart to the K2K?
mode, as the symmetry of the wavefunction prevents D — K2K?
decays.)

This raises a subtle issue in the evaluation of Eq. (4). While
it is valid to sum all modes for which experimental results are
available, this could be argued to be biasing, since more data are
available for modes containing K? than K? mesons. Considered
together, the net CP content can be expected to cancel to some
extent, although the residual contributions may still be important.
For comparison, if all such modes containing K® mesons in the fi-
nal state are excluded from the calculation of yg-qcp' a larger value
of (14.7 +£0.5) x 1073 is obtained.

3. Quasi-flavour-specific hadronic charm decays

Decay modes such as D® — KF¥x* have contributions from
both Cabibbo-favoured and doubly-Cabibbo-suppressed ampli-
tudes. The interference between these two amplitudes leads to an
asymmetry in the widths for CP-even and CP-odd decays [40-42],

AP B(Dcp— = f) —B(Dep+ — f)
I 7 B(Dep-— f)+B(Deps — f)
YD —2RfoCOS§f
1+ Rws ¢ '

Here the final state f includes both conjugate states (e.g. f =
K¥7%), ry is the average ratio of magnitudes of, and —&; is
the average strong phase between, the suppressed and favoured
amplitudes, Ry is the coherence factor, 0 < Ry < 1, that quanti-
fies the dilution due to integrating over the phase space (for a
two-body decay rfe*i‘sf is the suppressed-to-favoured amplitude
ratio and Ry =1), and Rwsy is the decay time integrated ra-
tio of wrong-sign to right-sign rates, including effects from both

(7)

Table 2
Branching fractions of hadronic D® decay modes to quasi-flavour-specific final
states. Values are taken from Ref. [23] unless otherwise specified.

Decay mode 2F; —1 B/103
Cabibbo-favoured/doubly-Cabibbo-suppressed

K¥m® —0.127 £ 0.015 [43] 38.84+0.5
KF¥r*n0 —0.084 +0.028 (48] 13945
KFrtntm— —0.119 £ 0.027 (48] 80.84+0.20
Singly-Cabibbo-suppressed

KOK*n T 0.65+0.14 [49] 5.64+0.6

the doubly-Cabibbo-suppressed amplitude and charm mixing. Pre-
cise definitions of these quantities can be found, for example, in
Ref. [19]. Note that alternative conventions for the definition of
df can be found in the literature; in particular, §f — 65 + 7 is
also widely used, e.g. in Ref. [43]. Since a positive sign for A?P in
Eq. (7) indicates a larger width for CP-odd decays, neglecting small
corrections from yp and Rws, leads to the relation

2F, ;—1=—AF =2Ryrscosd;. (8)

The asymmetry for D® — KFr* decays has been measured to
be A . =(12.74£1.3£0.7)% [43] (see also Refs. [44-46]). Simi-
lar quantities for other quasi-flavour-specific decay modes can also
be obtained from published results. Measurements of the relevant
properties of D® — K¥7*70 and KFn*mwt7~ decays have been
performed [47,48], where the reported quantity Acp is equivalent
to AP, These values are given in Table 2. It should be noted that
the significantly non-zero value of Acp for D® — K¥r*rtmr— de-
cays is in tension with the small value of the coherence parameter
for these decays also reported in Ref. [48]. This arises as the lat-
ter uses information from all different tags reconstructed in the
¥ (3770) — DD events, while Acp is evaluated using CP tags only.
This shows that a more precise determination of 2F; — 1 for this
mode is possible using Eq. (7) or (8) and all available information
on the relevant parameters. Improved measurements with larger
¥ (3770) data sets are clearly well motivated.

For completeness, it should be noted that there are also singly-
Cabibbo-suppressed decays to non-self-conjugate final states, an
example of which is D® — KOK*rxF. This decay has been stud-
ied [49] with results that indicate significant net CP-even content.
The relation A = (k™ —« )/ (k™ -+« ), which is valid neglect-
ing charm mixing, can be used to together with the values of
«* reported in Ref. [49] to obtain AP(KIK*7F) = —0.65+0.14
(small possible correlations have been neglected). Alternatively, the
right-hand side of Eq. (7) can be evaluated using quantities de-
termined using all tag information. (In this case it is not valid to
assume ry < 1, as done in Eq. (8), though charm mixing effects
can still be neglected.) This approach gives a consistent value of
APKIK*7F) = —0.6940.08. It would be interesting to see if the
dominance of CP-even in D® — KOK*7F decays is confirmed with
studies of larger v (3770) — DD decays, or if it is consistent with
the recently-obtained amplitude models for these decays [50]. (To
obtain an estimate for § from amplitude models of D% — KOK*m~
decays requires knowledge of the relative phase between the am-
plitude in the two distinct final states. This quantity, specifically
the phase between the amplitudes for D® — K**K~ and K*~K*
decays, can be and has been determined from Dalitz plot analysis
of D% - KK~ 70 decays [51-53].)

Summing the values from Table 2 according to Eq. (4) gives
yg-qu = (—11.3£2.3) x 1073, where the notation ylg'qFS indi-
cates that this determination comes from the measured quasi-
flavour-specific modes. If modes with final states containing K°
mesons are excluded, for the reasons discussed in Section 2, this
becomes (—13.1+2.3) x 10~3. The uncertainty is dominated by
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the imprecise knowledge of 2F, — 1 for D® - K¥7*70 and

K¥m*atmw~ decays. It is striking that all of the D — KFx*,
K¥7*x0 and K¥7*w 7~ decays are net CP-odd.

4. Possible additional modes with net CP content

Using Eq. (4) and the resulting relation yp = yg-qcp + ylg_qu +
ylg_mlssmg allows a prediction of the net CP of the decay modes
that have not been accounted for, due to absence of experimental
information,

I 1
yg rmssmg=§ Z (2F+,i—1)B(D0—>fi)

i (missing)
= (6.6+2.6) x 1073, (9)

or (4.7 +2.3) x 1073 if final states containing K® mesons are ex-
cluded. Since, the Particle Data Group reports that (38.2 4+ 1.4)%
of DY decays are as-yet unaccounted for, this indicates that these
missing modes either have low values of 2F — 1, or that there is
a balance between net CP-even and CP-odd modes leading to the
low value of Eq. (9). (For comparison, the modes included in Ta-
bles 1 and 2 account for about 40% of the total D® width - the
remainder are predominantly from semileptonic decays.)

Treating only 7, K, , n’ and w as stable particles, it is easy
to see in Table 1 that almost all two-body CP eigenstate modes
have been measured. There are no results for the decays D? — wn
and wn’, but these are unlikely to have large branching fractions.
For three-body decays, in the case that the final state is composed
of neutral spin-zero particles (KSL, 7% n, n'), a pure CP eigen-
state is obtained [54]. Several such decay modes are included in
Table 1, and there are some others, such as nmw %79 (CP-odd) that
are worthy of investigation. However, most are unlikely to make a
significant contribution to the net CP content of D? decays due the
cancellation of modes containing K0, mesons and due to the small
branching fractions expected for decays with little phase space.
Thus, it is unlikely that pure CP eigenstates contribute significantly
to Eq. (9).

In the case of DO decays to hOn*+h= (h® = KO, 7% n,7';
h =m, K), the final state is in general a mixture of CP-even and
CP-odd. Specifically, if the angular momentum between the h° and
the h'*h'~ system is L then the CP content is n, x (—1)*, where
Ny is the CP eigenvalue of h. Hence if both even and odd values
of L contribute then the final state is not a pure CP eigenstate.
By conservation of angular momentum, L also gives the partial
wave in the h’Th'~ system (L=0 <« S wave; L =1 < P wave;
etc.). As discussed above, in the case of wT7~7°, the nwtm~
system is dominantly in odd partial waves, while for Kgnﬂr—
or KSK TK~ both even and odd waves contribute approximately
equally. For the D° decays to nz*7~ and n'm*tm~ it is possi-
ble that either even or odd partial waves dominate, giving them
high net CP content. The dominance of even (odd) partial waves
is to be expected when the 777~ system is mainly isospin zero
(one), however if the decay is dominated by contributions such as
D® — afm¥ — nutxT then the net CP content appears hard to
predict. In the case, however, of ap dominance, a sizable branching
fraction for D® — ad7® — n%7% (CP-odd) may be expected.

These modes are certainly worth experimental investigation, as
is the as-yet unmeasured decay D° — nK+K~. However, as the
branching fractions of the D® — nw 7~ and n’z 7~ [55] decays
are ©(10~3) they cannot make large contributions to the total CP
content of D° decays.

As discussed in Section 2, there is a lack of experimental re-
sults on final states containing K{) mesons. As the branching frac-
tions for the K%7+mw~ and K°K+K~ decays are relatively high,

Table 3

Hadronic D9 decay modes that could be of interest with regard to their CP content.
The branching fractions are given where known [23]. The branching fraction for
DO — KO wtn—w® (KFr*r+7~70) includes contributions from K2, n and kK2
(K¥m*n and K¥7*w) in the final state.

Decay mode 2F, —1 B/1073
nrtmw- unknown 1.094+0.16
nmom® -1 unknown
nK+K- unknown unknown
nkoK? -1 unknown
nrta~ unknown 0.45+0.17
n'nOm0 -1 unknown
Kot~ —0.288 +0.036 unknown
KPKJrK* —0.136 £0.088 unknown
atr~n0n0 unknown 10.040.9
KtK~ 7070 unknown unknown
Kontrn—n0 unknown 5246
Kon*n—n® unknown unknown
KFr*n0n0 unknown unknown
K¥ntmtn—n0 unknown 42+4
K¥ntrton—ntm~ unknown 22+6

the residual net CP content between the final states containing K
and Kf mesons may be numerically significant. In addition to de-
termination of the branching fractions, further investigation of the
differences in Dalitz plot distributions between the two states with
different physical kaon states may provide insight into hadronic ef-
fects in the multibody decays.

As the multiplicity of the final state increases, the naive expec-
tation is that the net CP content is less likely to be significantly
non-zero, as this would require some form of coherence across a
multi-dimensional phase space. However, as discussed above the
final state of the D? — w7 —w+7~ decay has been shown to be
mainly CP-even, so it is possible that there are other four- or more-
body final states with net CP content. The final states 7 +m ~ 7070
and KTK~79%70 appear to be worth investigation; the former is
known to have a sizable branching fraction [56]. Similarly to the
case discussed above, the CP content is given by the angular mo-
mentum of the h'Th’~ system, but in this case even (odd) partial
waves correspond to CP-even (-odd).

Another four-body D decay that is of interest with regard to
its CP content is that to KO *7~ 7. The contribution from K2w
(CP-odd) comprises only around 20% of the total branching frac-
tion, and there may be regions of phase space that are dominated
by one or the other CP eigenvalue. Although any net CP content
would be balanced, to some extent, from an opposite effect in
D% — Kf’rﬁn‘no decays, there may be a non-negligible residual
contribution.

It is likely that a large proportion of the unaccounted-for decay
modes are from high-multiplicity quasi-flavour-specific hadronic
channels such as K¥x*m070 KF¥n*gtn—n0 KFm+ny,
K¥n*ntm~mtm~, and so on. The net CP-content of such modes
is expected to be small, as the coherence factors should be low
for the reasons discussed above. A great deal of additional experi-
mental investigation would be necessary to make a comprehensive
survey.

Table 3 contains a selection of modes for which it is not yet
possible to evaluate the contribution to the reduced width differ-
ence. Experimental investigations of these channels would be of
great interest.

5. Summary

There is now a significant body of results from studies of var-
ious hadronic D meson decays, including determinations of net
CP content, coherence factors and parameters related to strong
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phase differences. These allow a survey of the contributions to
the reduced width difference yp in the D9-DO system from
different types of hadronic decays. If only CP-eigenstate and
quasi-CP-eigenstates are considered, there appears to be an excess
of CP-even modes compared to expectation. This demonstrates that
the pedagogical argument that the width difference arises from
such effects is too simplistic. The effects of interference between
doubly-Cabibbo-suppressed and Cabibbo-favoured amplitudes in
quasi-flavour-specific modes are found to be equally important; the
small value of yp is related to cancellation between the contribu-
tions. It would be interesting to see if a similar situation occurs
in the B%-B? system, where a small reduced width difference is
expected in the Standard Model [57], but enhancements due to
new physics effects are possible [58-60]. Existing measurements
of hadronic B? decays are, however, not complete enough to allow
a data-based study like that presented here; even fewer measure-
ments are available in the B? system.

It has previously been noted that SU(3) symmetry breaking ef-
fects can account for yp ~ 1% in an “exclusive” approach where
D decays are assumed to be dominated by a small number of
processes [2]. In this approach, the contribution to yp from the
SU(3) multiplet of decays to final states composed of two pseu-
doscalars is small, but larger contributions are expected from
pseudoscalar-vector, vector-vector and multibody decays as larger
SU(3)-breaking effects are induced by phase space considerations.
Indeed, it was noted that the contribution to yp from the U-spin
doublet of charged K and m,

1
Yir =3 (B(DO — 7Y+ BD® — KYK™)
+ 21k 0SSk B(DO — 1<—n+)) , (10)

has almost perfect cancellation; with the benefit of current data
it is seen that yxr = (0.22 & 0.30) x 1073. It is curious to note
that of similar relations for modes with an additional 7% meson
or 7t~ pair,

1
mer(’:E Z

ientn—m0 K+*K—70 K*gFn0

(2F4i—1DBD° - f),
(11)

QF4+i—1DBD° - f),

Yknrtn- = % Z

atn ntn, KtK—mntm—,

te K*aFgtm—

(12)

the former is also consistent with zero within current experimental
uncertainties (Y, 0 = (1.7 £ 2.0) x 103) while the latter shows
a small deviation (ygrrz+rz- = (—2.8 4 1.1) x 1073). This may in-
dicate some underlying symmetry of the dynamics of the multi-
body decays, and also appears to support the hypothesis that yp
arises largely from SU(3)-breaking induced by phase space effects
in multibody hadronic D decays.

Although it is remarkable that existing data on hadronic charm
decays allow a survey such as that presented in this paper, fur-
ther experimental investigation would be necessary for a full un-
derstanding. Improved measurements of the properties of several
channels are well motivated, including those modes discussed in
Section 4 as well as D? — KF7*70 and KFn*ntn—. It will
also be important to reduce the fraction of unaccounted-for D°
decay modes, which are likely to include some high-multiplicity
hadronic channels. Notably, the BESIII experiment has the poten-
tial to improve significantly existing measurements, and to add
new results, in particular through exploitation of its data sample of

¥ (3770) — DODO decays. This sample not only allows challenging
decay topologies to be reconstructed but also enables measure-
ments that rely on quantum-correlations to be performed. Com-
plementary information on hadronic charm decays can also be
obtained from other experiments such as Belle (II) and LHCb; in
addition to branching fraction measurements, novel use can be
made of charm mixing to determine F. for quasi-CP eigenstates
[5], and coherence factors and strong phase differences for quasi-
flavour-specific modes [61,62].
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