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Introduction

D hadronic decays
e Absolute BR of D> K//K; n’(n?)
* ycp Measurement from D> K /K, n°
e BF measurements of some DY>PP
e BF measurements of D®2>2K+X

Ac hadronic decays
e BRs of Ac¢*2>Zn'ntand A 2>Z nintnd
e Ac2prtntand A2 pKK-
e Ac2pn and A2 pnd
e Measurement of A-"2>A+X
Summary

| will briefly go through some high lights of the recent experimental results today.
(Will not cover most of the results, which had presented in the previous FPCP
meetings.)
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Beljmg Electron Positron Collider
Vg ’«%-w

beam energy: 1.0-2.3 Ge

W

| : N - 2004 started BEPCII upgrade,
BESIII construction
SR 2008: test run
Re&| 2009 - now: BESIII physics run
<" * 1989-2004 (BEPC):
2 , Leal=1.0x10% /cm?s
29> *« 2009-now (BEPCII):

=0.85x1033/cm?s

_ BESIII
\ detector

peak 3



The BESIII detector

Drift Chamber (MDC)
cP/P (°/,) = 0.5%(1GeV)
Guesax (7o) = 6%

Super-conducting
magnet (1.0 tesla)

Time Of Flight (TOF)
G+ 90 ps Barrel

110 ps endcap 8- 9 layers RPC

OR®=1.4cm™1.7 cm

EMC:  GE/VE(?/,) = 2.5% (1 GeV)
(Csl) G,4(cm) =0.5-0.7 cm/VE
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Threshold production
e Only D meson pairs
e Quantum Correlations (QC)

e Systematic uncertainties cancellations
while applying double tag technique

* D tagging method Mece — \/ E2..— [Bs PP
 Single tag (higher eff, larger bg) AR E_R
* Double tag (lower eff, smaller bg) _ Bl

D~ D’ Dy
— _|_ — —
g_ —>§+7T_7T_ 0 DY - Kot Dy — KK~
— T T — . TKT ™
B o DO S K ﬂ.—l—ﬂ.ﬂ DS_—>K K_TF_ ;
D — Kgm D() K 4+ o4 D; - KtK n«
D™ — Kln— " T Dy — K£K+7r_7r_
_ 0 _— 4+ — D —ntn 7w~
D™ = Kgnm'm Kg NG P
D_ — K+K_7T_ 0 S_ _T], / +, —
T =Y Dy = n(n — ntmn)
~1.5M D*Dr, 2.2M D°D? Dy — 7' (n' = p’v)
Dy — mn'n 6
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* Interference D>K%'s with (DCS)

D->K%earn’s component:

400F

BESIII preliminary

350§ D - K ;;E?D - Kn? #
N, = 1631:49 N, = 1857+58
BI‘(D%KSTC) e BI‘(D%KLTC) N, = 141:20 180EN,,, = 282:42
«. 300)- Bk o 80Ny
: Cl: 2 160N =121
® Measure absolute branching $250; s
o C o E
. = 2000 = 1208
fractions: D' K., DV>Kn'nd, 3™ G100
2150 2k
= C -E 80
DY->K, n’ and D> K, 7r° S Z o
A 3 405
* K, reconstruction 0 20 ; ¢
" P TEr e e 187 188 T TR Y Y MY TR
e EMC neutral cluster>K; position M / Gevi? M / Gevic?
e Fix AE=0->K; momentum
- E 100
D — Kg,n° 16020 — Kgn'n® [ D— K
BR’\’_\‘,T“((/ ) B[{]\'LIT“((% ) R(D — I\’SALﬂ_“) ENsig=734i32 80_N5i9=666i39
K7 | 1.209+0.041 | 1.044+0.038 | 0.073140.0245 o 4OEN, = 128£19 . ijkg=71:s¢31
(% - - =
K37 | 1.20520.035 | 0.04620.033 | 0.1207+0.0225 1200 S [N
Krr® | 1.237£0.028 | 0.939£0.028 | 0.1373%0.0184 2 100" = oo
All | 1.22120.019 | 0.06720.019 | 0.1163£0.0123 = <0
D — K ;nn° é 605— .§ 40
BRy200(%) | BRy 200 (%) | R(D — Ks21") L 5ot
K7 | 1.028=0.048 | 1.257+0.075 | -0.100120.0374 : 20~
K37 | 0.8734+0.040 | 1.002+0.060 | -0.0689+0.0376 e . ! S ~
Krr” | 10010036 | 115620.062 | 0070300320 T TR MY TR pyses BT
All | 0.96520.023 | 1.12320.037 | -0.0755=0.0204 My / GeVic My / GeVic?
BESIII preliminary R(D — KO n0(x0)) = oK2=(=) ~ Bicjmocao)
’ BKg."-O(."-O) -+ BKgﬁn(ﬁ.n)
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- Y, measure

* Single Tag decay rate (CP tags)

L eps " 2|ACPi|2(1 +y)
* Double Tag decay rate (Flavor tags+)

Dieps |Az| |ACP+|

* Neglect term y2 or higher order
Yo~ 1 (rl;cp+rcp— . rl;CP—rCP+)
P a\Ipep-lers  Licp+l cp-

BESIII prellmlnary

D’k -
N, = 1724146
Nyyg = 350526
Nyige = 2

T IIII|HI [ TTTTTTT

MRS £t £ 0253

(K1) vs Kev

Ex 0.08 w

0.1 0.15 .
The Beam Constraint mass (GeV)

0.2

E 0. 0
D=k

;, = 1769456
&y = 389:49
2507 Ngg, = 187153

Events /{ 0.0166667 )

8
-]
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* BESIII previous measurement(PLB744(2015)339) e

e Flavor tags: Kev,, Kuv,

Vep=(-2.0+1.3£0.7)%

o CP+ tags (3 modes): K'K-, ntr, Kqnn?
e CP- tags (3 modes): Kqn%, K¢n, Kgo

* For this analysis

o CP+tag: K n% CP- tag:
e Double tag yields are from U

Kqn?; Flavor tag: Kev,
fit

miss

°* Vep =(0.98%2.43)% (Statistical error only)
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CHARM 2012
E791 1999 “ - ; 0.732 = 2.890 = 1.030 %
3.420 = 1.390 = 0.740 %
CLEO 2002 - =H -1.200 £ 2.500 = 1.400 %
Belle 2009 |.|_._|. 0.110 = 0.610 = 0.520 %
LHChbh 2012 ‘ - 0.550 = 0.630 = 0.410 %
Belle 2012 }.| 1110 = 0.220 = 0.110 %
| | 0.720 = 0,180 = 0.124 %
World average H 0.866 = 0,155 %
PUFITT FETTY PYTTI PPETS PRPES FPETl FYre) Peeet e b
4 -3-2-10 1 2 3 4 5 3
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Events / (1.2 MeV/ic?)
Events / (1.2 MeVic?)
Events / (1.2 MeV/c?)

-
8
e —

e

184 1.86 188

| Mpc ((';ewc’) %\ \ Q‘ | ' '
150 e ae by P8 K #

Events / (1.2 MeV/c?)
g
——
e
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Events / (1.2 MeV/c?)
g
———
i
Events / (1.2 MeV/c?)
%

1
My (GeVic)

My, (GeVIc)

My (GeVic?) My (GeVic)

Signal mode

B(D1) (x10~3)

B(D~) (x10~3)

B(x10—%)

B (PDG) (x10~3)

Acp (%)

KoK+
K4K*nr0
0 g+

KVK
K9 K*qr0

3.01 +£0.12 £ 0.08
523 +0.28 £0.24
3.13 £ 0.14 £0.10
5.17 £ 0.30 £ 0.21

3.10 £ 0.12 + 0.08
5.09 4+ 0.29 £0.22
332£0.15 £ 0.11
526 £030+0.21

3.06 + 0.09 £ 0.08
516 £ 021 £0.23
323 £0.11 £0.11
522+ 022+£0.21

295 +0.15

-15+28+16
14+40+24
30+£32+£1.2
09+41+£16

* Agree with CLEO-c result

B(D*+ — KYK+)

CLEO

(3.14 & 0.09 £ 0.08)x 1073

* Br of D'2>KK'?, D*=2>K;K* and D*> K, K*n’ are measured for the first time

Phys. Rev. D77, 091106(R) (2008)
Single tag method

* No evidence for CP asymmetry in the 4 SCS decays

FPCP17, Prague, Jues~9g 2017



preliminary

x10°
8000 1 20000F ' e i ! i 2000 ™ 1500F 800
D°— K*K’ t D’ K'n* —_ D*—n? D1 ]
g 6000 J 15000F - ] 150; : % a0 " o0 Soop &= 600
[ >
E 4000 J 10000} 4 100 8 2000 Lo 0 1 a00p
S 2000 ] s000f 1 sof S 1000 1000 1 200
S S
S S
15000 g
‘\g 2000F 1 eo00 a . 1 6000
S 1 D" Kgn 3 g s
:>_: 10000 1500 . u>J " 1 ool
10001 E [
5000 sook ] 200 200 4 2000F
164 186 168 184 166 188 T84 186 188 T84 186 1.58 T80 166 188 184 185 188
.. M. (GeV/c?)
Mg (GeVic?) BESIII preliminary ;2
Slngle tag method: Mode Biits work (X107°) Bepe (x107%)
0 Nipet Dt =5 xTx’ 1.259 +0.033 £0.025 1.2440.06
BT 5 pp,) = W 5y Dt Kt 0.231 40.021 £0.006 0.189 £ 0.025
X NB¥p- (popoy X €(XBi) p+ vy 3.790 4 0.070 £ 0.076 3.66 4 0.22
DY -+ KTy 0.151 £0.025+0.014 0.11240.018
Dt 5 oty 5.1240.14 +0.21 4.8440.31
Dt - Kty 0.164 +0.051 +0.025 0.183 4 0.023
? : D* - Kgnt 15.91£0.06 +0.33 15.3£0.6
* BR results consistent with other bt - kik* 3.183 +0.020 +0.067 2.95+0.15
dh il D" Satn 1.508 £0.018 +0.027 1.421£0.025
measurement and have similar  po _, gg- 4.233+0.021 £0.076 4.0140.07
o : e 0 F ot 38.98+0.06 +0.62 39.4+0.4
recisions with the existin B =
p & D° = K3n° 12.3940.06 £0.30 12.0+0.4
best measurements D° - K%y 5.13+0.07 +0.12 4.85+0.30
D° = K%/ 9.4940.20 +0.37 9.540.5
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BF measurements of D°*>2K + '

* Comprehensive or improved g '1, R B0 it
8 600f i L o052
measurements of 3-body decays . }y R e e
benefit the understanding of the % 0ol I | Fom— = —
A oo A TR | |
interplay between weak and strong @ o Mob ] el LGl
: . A : 0.46 0.48 0.50 20.52 0.54 0.46 0.48 0.50 (2).52 0.54
interactions in multi-body decays, M, (Govic) My (GoVIC
where theory is poor than 2-body %
=
decays 3
BF of D°> KK will be helpful to &

explore the SU(3) symmetry :z+ u gt e { 200} 1 20
breaking in D decays 2 o ! 1200 4 0o 1 10
=
T o ; | op~ - : o — of*
5 20f 1 100} 1 20 20¢

600-' (a) | | ‘1000_I (b) | . ] 150—I (c) | | ] 1DO-I (d) | | ]
400} {i : /‘ 100} f\ : 1‘
500( 1 501 .
200F 1 s0f ;
0 o —_— o — 0 -
A 1ARTR
L

Subtract the peaking background ,ol{ﬂ Hﬁ l sopiate! | 1ol 10}
by sideband 0 LIS , G%m N Aui

; : 1.84 . :é'si” ; 1.88 1.84 " }gsw ) 1.88 1.84 " }gsw . 188 1.84 . 1(336\” . 1.88
eVv/c eVv/c eVvic evic
Nnet — NKgsig - §Nsb1 + ZNst - th;)ther o § : =
1 1 1 b - :
Nnet = Nigsig = 5Vsb1 + 7Nsb2 = 5 Nsbs — Nother Decay modes This work PDG

T 0 170, .+
B(D+® — f) = Nret D — KgKgrt  27.0£05 1.2 -

2'O'D+D— (DODO)'[.:'G

DT = KOKOKT 254105 £1.2 45+ 20

D° — K2K?2 1.67+0.114+0.11 1.7+0.4
D° - KYK2K) 7.214+033+044 9.1+1.3

PLB765,231(2017) FPCP17, Prague, Jues~9 2017 =
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L] AJ—)Z ' | BESHI preliminary % ArDI-xtwtad BESIII pr,el_inl}inary
- -
":J ] 'C.‘ L
o 1 || Nevs=161.3+15p @ © Nebs=88.1 4 13.9
- i S
= || o
Z er '1" Z
.fl 20 |- {- 3 _l_
Y A -*H Pyl
0.2 — 0‘25 03 0.35 0.35
Myp- — M, ( GeV /c2 \1 ( GeV/c?

The total measured A" decays BR < 65%
PDG2017: B(Ac"? 2 ntn*) = (2.1+0.4)%(Large error)
Preliminary results(statistical errors only):

e BAG= ) = (1.81£0.1740.09)%

e BIA?Z 0 = (2.111+0.3310.14)% (First observation)
Consistent with PDG17 with better precision.

FPCP17, Prague, Jues~9 2017 12
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S C 7t
: . PRL117,232002(2016)
* Study of SCS -Singly Cabibbo Suppressed decays can shed light on

dynamics of A_+ decays
* B(A.,2po) is particular interest since it proceeds W-exchange only.

&gmt:‘Aj 2>pK—=n* °§
=2 000l 5940 £+ 85 =
Rl e Green histogram: peaking
2 500 3 background from A*>pKq
= 1 = and A2 Arn*

2.30 5 226 221 228, 229

226 227 228

Mgc(GeVic?) Mg (GeVic?)

Two-dimensional unbinned maximum likelihood fit

N . ‘ S

LQ LfF |A2pK K [via—9¢]

> >

270 2

o [ o0

=4 o

2 1o

€ ht c

g ’ . et -4 g e b | I.l i -

TR LYW o (TN A A i 5ol W 0 O
y25 226 227 2 229 23 1 106 1.1 1.9 12 135 13

My (GeV/ M(K'K)(GeVi/c?)
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- SCS decay OW

117,232002(201
ST study, relative BFs to A" pK-r* measuI;eRé, 7,232002(2016)

Input BESIII measurement:
B[A, —pKtt]=(5.84£0.27%£0.23) %

— JiBu:lr_uh: B(I}DG}
I — ¢ - = -3
AT s prtr (3.91 +0.28 +0.15 + 0.24) x 10 (3.5+20)x 107 g n
AY = po (1.06 +0.19 + 0.08 + 0.06) x 10™* (8.24+2.7) x 104

improved precision

AF = pKt K™ (non-¢) (5.47 +1.30 +0.41 £0.33) x 10~* (3.5 + 1.7) x 10~

Uncertainties are statistical, systematic and reference mode uncertainty

The result in this work:
e investigate the dynamic of A" decays
e distinguish the predictions from different theoretical models
e Understand the contributions from the non-factorizable diagrams

FPCP17, Prague, Jues~9 2017 14



SCS deca

Submit to PRL, arXiv:1702.05279
* B(A/=2>pn)>> B(A/2pn?) in the SU(3) flavor symmetry generated by u,d

and s.

* Their relative size is essential to understand the interference of different
non-factorizable diagrams

- 40 T
N§’ - BESllI Drehmmary i ]
@ - > (YY) * 4 . .
& S T ¢ Simultaneous fit:
§ = H = 2%
R & + 3 . n 2T
10 i ! ]
n - °
0 e e e st S CEL AR WY
151~ 4 data A /'//( rta—w") ]
--=: signal curve (b) 1
--= background curve |
10 e In AF sidebisnd 1 B(Af - pn) =(1.241+0.28+0.1)x1073

.. datain M_. .. sideband

First evidence for AY — pn with4.2¢0
significance

"ol zHI

T ,l‘_ 1 : »
uf:l:' i Lo I REY
" ‘ P AT A
9.25 2.26 2.27 2.28 2.29 2.3

Mg (GeV/c?)
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* A/>pn’: no obvious signal

< 120
O +-data
:;_) 100'_ - signal curve
S ~ ---background curve
o BUF— — total curve
N i data in AE sideba
2 60
: r
E kit 1
&1 40 H
r M + -
20 -
_ BESIII preliminary

79.25 226 227

528 220 23
Mg (GeV/c?)

FPCP17, Prague, Jues~9g 2017

Submit to PRL, arXiv:1702.05279

* Fit to the My distribution

Signal: MC shape @ Gaussian
Background: Argus function

Upper limit:

B(AF - pr?) < 2.7 x107*
Compared with B(A¥ - pn):
B(Af - pr®)/B(AE - pn)<0.24

16



)%measuremenW

Events / (0.0005 GeV/c?)

I'he measurement is useful to test Heavy Quark Effect
Theory(HQET)

23BESIII preliminary

(0]
PDG2016: B(A. 2> A+X)=35+11%
BESIII preliminary
— C 800 F
150F (A, — PK2 I
i © 600 -
0or (a) S 400
50 - 2200 P . P
’ ' E’ [ 2.25 RTINS DME DUV LS SIS VTR NN |
0 Mttt w o 11 1105 1.11 1.115 1.12 1.125 1.13 1.135
226 2.27 2.28 22.29 2.3 226 2.27 2.28 22.29 2.3 M (GeVIc )
M, (GeV/c) M (GeV/c?)
Nsig:NS_ NA+NB —f'(ND— NC+NE)
2 2 |
XﬁggingKm‘?’de i [ ﬁgz(fg‘é)lg] Mg (GeV/c) 12;\[’)5 ig v Ao = BAL SA+X)—B(A, +A+X)
—p —U. , U. P = T = =
A= o pK = [-0.020.0015 (228223000 goe0 s g BAc oA+ X)+B(Ae »A+X)
Decay mode  Branching fraction(%) Acp
At A+ X 393735 +06 _ o
B(A-2>A+X) = (38.2+28 , ,+0.6)% Ao oisx  wmemiioe  @1TEREL%
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pRummary =

BESIII released many new Charm results!

Charm hadronic decays

e Study DDbar mixing

e The large {(3770) sample of BESIII allows to make
measurements with improved precisions

Charmed baryon

e Precision measurements in A decays
e Fill the unknown charts in the PDG

In future

o BESIII has collected 3.16fb! Ds data around Ecm=4.180GeV,
expect new results on Ds decays in the near future

e More A_data taking proposed at BESIII->push the precisions
to the level as we have in D/Ds

Thank you!

FPCP17, Prague, Jues~9 2017 18
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¢ f b om W < 3 : ® ‘ i b K
woh < . ) woh, <
3 I Y K
d d} p’ d d )} p’ d d}p’
u u u u u u
(a) (D) (©)

Figure 1: Feynman diagrams, (a) internal W-emission for A} — prn*n~, (b) external W-emission for
A — pr*n™, (c) internal W-emission for A} — pK*K~

| | d CU;K
: ;o 8
w* ;:n* 3}1(*
H d +
d i u! pt w v pt
g P d utp
u u u u
(a) ()

Figure 2: Feynman diagrams with W-exchange, (a) A} — pr*n~ (b) A} — pK*K~
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c 4 d u_ - g 2 . From Prof. Hai-Yang
N u_ | u ]-:rc"h] Ch ’. ¢
< < . <d eng’s report.
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1] N u u u d . u
E1 Ez E3

7’ =(dd -uu)/N2, n=(dd +uu-ss)/J/3 for n-n' mixingangle = 19.5°

A(Ag*— pnd) = (C + C + E4- Eo- Ej)/N2 It is most likely that
A(Act— pn) = (2C4+ Cp + Eq+ Ex+ E5)N3 [(Ac*— pn) >> T(A*— py))

* More precise comparison of the two BFs are desired to explore the interference
of different non-factorizable diagrams

» BESIII Preliminary result support the theoretic prediction.
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