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eIntroduction

* Important variables
e DO, D+, Ds, and A+ Dataset
* DTag (A:Tag) and Branching Fraction

eBranching Fraction Measurement

e D—->omega 1, hadronic and semileptonic decays of Ac, etc.

e Amplitude Analysis

e Do K-mttrttmt-, Kstt+rutmt-, K-retnlnd, r+m9, etc.
eSummary



Beijing Electron Positron Collider (BEPCII)

New Two-Ring Machine
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; N s g NG EREET N 2004: start BEPCII construction
\ BESIII detector ke - 77— RSP 2008: test run of BESPCII
W 77> 4 2009-now: BESIII data taking
| V2> 4 Beam energy: 1.0-2.3 GeV
Design Luminosity: 1x10%* cm=s™
Achieved Luminosity in 2016:
1.0x10% cm=s™




BESIII Detector

Super-conducting magnet

Muon Counter 10 Tesla

8-9 layers RPC
ARp = 14cm~1.7cm

Time of Flight (TOF)
o.. 90 ps Barrel

T

110 ps Endcap

Beryllium beam pipe

Drift Chamber (MDC)
cp/p = 0.5% (1GeV)
o, . = 6%

dE/dx
A

.o EMC (Csl)
o NE = 2.5% (1 GeV)

o, = 05-0.7cm/VE

2,0



Physics of D and Ac

Rwﬁt

Cabibbo-favored decay

As the lightest and most common meson (baryon) containing a
single charm quark, D (Ac¢) can only decay through the weak
interaction and plays a key role in our understanding of charm
quarks.


https://en.wikipedia.org/wiki/Charm_quark

Beam constrained Mass (M,

Mpe = \ Egeam o p—"’: \/Ebeam

\ /] _ B eam N\ PD
O j\[b cC — b O E b EATrt @ O p D

Pi : measured momentum of daughter particle
P D: measured momentum of D meson

M, . peaks at D meson mass:
momentum conservation

: P D 1 Ebea.'ln
ot ATe = 7 M.

Most uncertainty comes from beam energy smearing.



Energy difference (AE)

AFE = ED — Ebeam

5AE — (SED D 5Ebea..m,

ED: measured energy of D meson

AE peaks at zero:
energy conservation



BESIIl Data Taken near the Pair Threshold

* BEPCII collider: ete- = (3770) — DDbar
e 2.9 fb-1 dataset at P(3770) resonance

Mpo= 1864.84 MeV Mp.= 1869.62 MeV
2Mpo= 3729.68 MeV 2Mp.= 3739.24 MeV
e New 3.19 fb-1 dataset at Ecm = 4.178GeV
* Ds are produced mostly via ete-—DsDs*
e 567 pb-1 dataset at Ecm = 4.599GeV
e 26 MeV above the Act Ac pair mass

 Advantages of particle pair production near threshold
* The events are clean; not enough energy for even one additional pion

* Tagging reduces background from light-quark “continuum” and other
charm final states

* Double tag technigue can provide access to absolute BFs
* Many systematic uncertainties cancel with tag technique



DTag Technique

There are two types of samples used in the Dtag technique:
single tag (ST) and double tag (DT).

Single tag: only one D meson is reconstructed through a
chosen hadronic decay.

Double tag: both D and D are reconstructed,

- the D reconstructed through the studied hadronic decay is called
“the signal side”

- the D reconstructed through well-known and clean hadronic
decay modes is called “the tag side”.

(Charge-conjugate states are implied throughout this talk.)

The tag side\”"'/"




Branching Fraction and Tagging

e Single tag (ST)

Ntag — QNDODO Btaggta,g
* Double tag (DT)
DT
Ntag,sig — 2ND0D0 Btangigstag,sig

T~

Etagsig ~ CEtagEsig (factorization)

where Npopo is the total number of produced DD pairs, Biag(sig) 15 the branching
fraction of the tag (signal) side, and the € are the corresponding efficiencies.

B Ntag,31g Etag NDOD_O , Biag are canceled.
sig — N - | Etag IS approximately o
tag tag,sig canceled due to factorization

This is the basic idea for branching fraction.
Equations used in analysis vary case by case.




Observation of the Singly Cabibbo-
Suppressed Decay D* - wtt*
and Evidence for D° - o1’

Chose six (five) decay modes for D,

In order to have a better solution for

D*O - et (@ background, DT samples
D*O - @ vs. tag modes are
reconstructed first. Then fits to TT'TTTT° mass
are performed.

Note that we are searching for w— 1T TC.

Nqbs,a
5 D a

sig — obs, a.
Z Ntag tag glg/etag
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FIG. 1. Mg distributions of ST samples for different tag
modes. The first two rows show charged D decays:
(a Ktz n~, (b) Ktrz 2 (¢) K¢, (d) K{n°,
() Kda*n n, (f) K"Kz, the latter two rows show neutral
D decays: (g) KT7~, (W) KTn= 2", ) KT~ n"7n, () KT 2~ 2’7",
(k) K*n~z* 2 2°. Data are shown as points, the (red) solid lines
are the total fits and the (blue) dashed lines are the background
shapes. D and D candidates are combined.



DT D*@ - '@ vs. tag modes

Fits to M3t distributions of signal and sideband regions to obtain the signal and peaking
background yields, respectively.

Events counts in sidebands are projected into the signhal region with scale factors.
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Mode This work Previous measurements
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Red line: total fit
Blue line: background

Hatched histogram:
peaking background
From sidebands

M, (GeV/c?)

T swat (2.794+0.57+0.16)x 107 <3.4x10~* at 90% C.L.
D0—>a)7z (1.174+0.3440.07) x 107* <2.6x10~* at 90% C.L.
Dt —nrt (3.07£0.22+0.13)x107  (3.53+0.21)x 1073

( )

O (0.65£0.094+0.04) <10~  (0.68+0.07)x 1073

DY —=nr

PRL 116, 082001 (2016)



e Fitto the ST M, distributions In data for

Events/2.0 MeV/c2

Absolute Hadronic BFs of A_* Baryon

the twelve decay modes
Use sighal MC shape with Gaussian
convolution, plus Argus background
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Mg (GeVic?)

Mode N>T

pK? 1243 + 37
pK— 7t 6308 + 88
pK gﬂ'o 558 4 33
pK2rtm~ 485429
pK—ntn® 1849 4+ 71
AT 706 + 27
At 70 1497 + 52
Artn—nt 609+ 31
YOrt 522 + 27
Yyt 70 300 + 24
Y tTata— 1156 4+ 49
Y tw 157 4+ 22

N3 = Np:a-Bje;



Absolute Hadronic BFs of A_* Baryon

o Fitto the DT M__ distributions in data Mode NDT
i pK3 97 4 10
100
N pK—m" 420422
g pKIT° 47 + 8
o f pKontm™ 34 +6
> | | pK™ ntn® 176 £ 14
= 10f ;’ ' +
= | | | s 60 + 8
2 20f o0 b L B Art7° 101 + 13
3 15 P A : = Artn—nt 5347
sL y Ot 38+ 6
N - | >+l 25+5

10;— PKm'm : 'n® * _ T } Yttt 80+ 09
Y LT ”"khl},‘IMJHL_ Y Tw 13 + 3
2.26 2.28 2.3 2.26 2.28 2.3 2.26 2.28 2.3
M. (GeV/c?)
BC DT L B
Nij — NAjA;Bingij
e BFs obtained from a simultaneous fit to ST, DT rates:

e Results in higher precision since “tag” mode in a given DT
combination are also used as “signal”




Absolute Hadronic BFs of A_* Baryon

Mode This work (%) PDG (%) BELLE B
PES e 1.52£0.08 £0.03 . L1322 0.30 e .
ipK—nt 5.84 +0.27 £0.23 50+1.3 6.84 + 0.24105% :
R s g R j

pKontn~ 1.53+0.11 +0.09 1.30 + 0.35

pK-—ntn® 453 +0.23+0.30 3.44+1.0

An* 1.24 £0.07 £ 0.03 1.07 +£0.28

Axta® 7.01 +£0.37 £0.19 3.6+1.3

Antnnt 3.81 £0.24 +£0.18 2.6 +0.7

X0zt 1.27 +£0.08 £+ 0.03 1.05+0.28

>t a0 1.18 £0.10 £+ 0.03 1.00 £+ 0.34

>tatn 4254 0.24 +0.20 3.6+ 1.0

>tw 1.56 +0.20 £+ 0.07 2.7+1.0

» We report the first absolute measurement of the A_* decay branching

fractions at the /\C”“/_\C‘ production threshold
e The precision is improved significantly, compared to PDG values

Phys. Rev. Lett. 116 (2016) 052001



Measurement of the Absolute BF for N -Ne'v,

* 11 ST modes are used
( Had. BF analysis STs, w/o 2+ w )

e [dentify p, T- (from A) and e+ among
the remaining tracks

* The neutrino is not detected

A variable, U, .., which peaks at O if

only a neutrino Is missing, is used to
obtain the yield

e U, .. IS similar to missing mass
squared

Umiss — Emiss — |Pmiss
M?

miss

_ 2 —
— E — [Pmiss

miss



Measurement of the Absolute BF for N —=Nev

Fit to the U____ distribution to obtain the yield

% i
Umiss — Emiss — |pmiss‘ (OD 10?
—
Emjss — Ebeam - EA - Ee+ g 3 Lol
- - - - ™~ // I
Pmiss = PAY — PA — Det = /
- A > > SRT 1111 N A )
pAg_ — _ptag\/Ebeam o m/_\(_ - | \ L ]

02 -0.1 0 01 02
Umiss (GGV)

B(A"~Ae‘v,) = (3.63 % 0.38(stat) = 0.20(syst) )%

The first absolute measurement, and improved precision!

Phys. Rev. Lett. 115 (2015) 221805 15



Measurement of the absolute branching
fraction of the inclusive semileptonic A:+* decay

Single tag
RO 800 e Detailed study of the PID efficiency to
D 150 ool evaluate sizable back-grounds from
E_ 100k 400:_ misidentified hadrons
< N e The wrong-sign samples, where the
2 L]l IR charge of the track is required to be
o ° o5 0T 22 228 23 equal to that of the ST candidate, are
- Mg (GeVic?) studied to remove secondary positrons
arising from y conversions and 1t
Extrapolation of the positron decays.

momentum spectrum

S e B(AF — Xetv,) = (3.954£0.3440.09)%
0]
T 40
S B(Aj—)Ae"'l/e) _(C ' ~ -~ 07
= PRl — (9194125 4 5.4)%
B o: DA XeTv.) )

’ O'?\/Iomg'r‘:tum ?(-;u;eV/c())-8 1 ['(D—>Xetrv,) 1.26 = 0.12

B(A+ — Xe+1/e) — NPT (pe > 200 I\IeV/()

— ]\Tta_g[l — f(pe =200 MeV/c)] Phys.Rev.Lett. 121 (2018) 251801



Measurements of pure W-annihilation decays in Dst

(‘? - o L DL L B ! bt ! T
§ BESIT .
© Preliminary
g 40 y _
S - Preliminary result:
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Preliminary results:

L Consistent with CLEO’s measurement, but more precise.
B(DF — wr™) = (1.85 £ 0.304¢4s. £ 0.19,,,) x 1077
B(Df — wK™') = (1.13 £ 0.24414s. £0.14,,,.) x 10~ *«——— First observation !

This measurement of implies the p—» mixing is negligible.



Amplitude Analysis of Knirtm

eThere are seven D — K1r1mmT modes:

D0— K-mr*1r*11- (published on PRD) PhysRevD.95.072010
D0— K-mr*1r9110 (expected to publish on PRD soon)

DO0— KstromroTr0

D0— Kstr*1r-10 (ONn-going)

D*— K-mrt1mr*10 (on-going)

D*— Kstr*10110 (ONn-going)

D*— Kstr*1r*1r- (expected to publish on PRD soon)

e[our-body decays are in five-dimensions

e\\le have
e Partial Wave Analysis Tools based on CPU and GPU kernel
e Great Electro-Magnetic Calorimeter (EMC) with Csl|
— superior resolution and efficiency of 19
e | argest dataset at y(3770) resonance
— small statistical errors and clean background



Amplitude Analysis of Knirtm

* The measurement of the sub-modes in D — Kmrmrr provides a
window to study the decays D — AP and D — VV (A=axial-
vector, V/=vector),

both of them are important in learning the CPV in charm decays
but less effective experimental measurements.

* The knowledge of sub-modes can be widely used in many
measurements:

e Branching fraction measurement
¢ Strong phase measurement
e CKM unitary triangle measurement



Partial Wave Analysis
The Slgnal PDF ___— |l am going to fit

6(pﬂ)‘A(aupy)‘QR4(PJ) Alaspi) = 2w
S(a;. p:) —
(CL pj) fe(pj)lA(a’i7pj)|2R4(pj)dpj

where p; is the daughter particles’ four momenta and q; is the complex coefficient

for amplitude modes. €(p;) is the efficiency parameterized in terms of the daughter
particles’ four momenta. R, is the 4-body phase space

Ai(p;) = Pl (pj) P?(pj)Si(p;) Fi (p;) Fi (0 ) F} ()

where FP (p;) is the Blatt-Weisskopf Barrier factor for D meson. P"*(p,) and F"*(p;)
is the propagator and the Blatt-Weisskopf Barrier factor, respectlvely, of the two
resonance states for the quasi-two-body type or of the first and the second resonance

states for the cascade type. S;(p;) is the spin factor. Finally, the likelihood can be
defined as

Fornevents ][ S(a:, p;)
j=1

Define the likelihood 7. — ﬁls(ai,pj)
Pl



Partial Wave Analysis

Independent of a

N
selected |A(asz3)‘2R4(pJ) ) Nselected
InL = In -+ Ine(p;)

; (f€(pj)\A(ai,pj)PRzl(pj)dpj Z !

1 Nselected

| elplAlasp)Rulpi)dpy ~ —— 3. [Alaspy)f
J

generated

Phase space MC sample can be used to deal with the MC integration.
We replace phase space MC sample by signal MC sample
for better precision.

Nnmce
1 | Aai, pj)|?
/ (pj)‘A( anj)|2R4(pJ)dpJ NAIC' ; | gen g

( () s P J)‘z

We further consider the effects of detector efficiency difference
between data and MC simulation for piO reconstruction, PID, and tracking

Nre
1 |A(aqi, p;)|*7(p))

Aca 1 2R d% Lcjm —
/G(p])‘ ((l p.})‘ 4(p.}) Dj NIWC |A(a;1 ap_})|2

€4.da a(p)
where 7e(Pj) = I I EJ: Mtc(]?{)
14V J

1



Amplitude Analysis Results of DO— K-mr+m+m-

Double tag DO— K-tt+mt+- vs. DO—= K+
The number of event selected is 15912 with a purity of 99.4%
The data can be described with 23 amplitudes:

Amplitude b; Fit fraction (%)
DP[S] — K*p° 235006 £0.18 650508
D[P] — K*p" —225+£008x=0.15 23+£02+£0.1
D°[D] — K*° 249+ 0.06+ 011 T.9+04+0.7
D° = K—a; (1260), a} (1260)[S] = o0 0(fixed) 53.2 4 2.8 + 4.0
D° = K-aF(1260), at (1260)[D] = p°r+  —2.11+0.15+£021 0.3+0.1+0.1
DO = K (1270)7+, K (1270)[S] — K*'n— 148 +021+024 0.1+0.1+0.1
Do = K'(1270)7r+ K (1270)[D] — K7~  3.00+£0.09+0.15 0.7+ 0.2+ 0.2
D° = Ko (1270)x+, K (1270) — K= ° _246+0.06+021 34+03+0.5
D° = (" K- )an, (pof\. WDl = K= p°  —043+0.09+0.12 1.1+02+0.3
DY — (K p”)prt —0.14+£011+£0.10 74+£1.6=x5.7
D° = (K—1+)sp _9245+0.19+047 20407419
D’ — (K= p")yrn™ —1.34+£0.12=0.09 04£01£0.1
D° s (K*0n—)pr+ 20940124022 24405405
D — K*9(m*n)s —017£0.11x0.12 26£0.6x0.6
D’ — (K*7  )ynt —213£0.10x=0.11 08=£0.1&£0.1
D = (K~7)sn)am* _136+0.08+037 56+09+27
D° = K—((x+n)snH)a 99340084022 131419422
D° = (K—nt)s(ntm)s 140 4£0.04+0.22 163+ 0.5+ 0.6
DOS] — (K-t )y (ntm)y 150+ 013+ 041 54+12+19
D = (K—nt)s(ntn)y _0.16+0.17+043 1.9+ 0.6+ 1.2
S (K7 )y (s 258 +0.084 025 29+05+17
S (K~nt)p(rtr)g 202+0.14+0.12 0.3+0.1+0.1
— (

K-nH)g(ntn)r 2454+0.12+£037 05+£0.140.1




Amplitude Analysis Results of DO— K-mr+m+m-

Projections of invariant mass (a-h) and x distribution (i)
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Amplitude Analysis Results of DO— K-mr+m+m-

Results of branching fractions for different components:

Component Branching fraction (%) PDG value (%)
D — K*0,° 0.99 +0.04 £0.04 £ 0.03 1.05£0.23
D’ — K—CIT(]26())(/)OTI+) 441 +£0.224+0.304+0.13 3.6 0.6
DY — K7(1270)(K* 7 )x* 0.07 +£0.01 £0.024+0.00  0.29 +0.03
D’ — K7(1270) (K=p")nt 0.27 £ 0.02 £0.04 £+ 0.01
DY = K=ntp 0.68 £+ 0.09 +£0.20 4 0.02 0.51 £ 0.23
DY - KVgt g 0.57 = 0.03 £0.04 £ 0.02 0.99 £+ 0.23
D’ > K atntn 1.77 - 0.05 £ 0.04 £ 0.05 1.88 4+ 0.26
f A
stat. uncertainty from FF ‘

sys. uncertainty from FF

uncertainties related to BF(D? - K~n*n*7~) in PDG

Published in PRD 95, 072010
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Amplitude Analysis Results of DO— K-mr+m0rr0

Double tag: DO— K-rt+mom© (signal) vs. DO—=K+mt- (tag)
The number of event selected is 5950 with a purity of ~99%
The data can be described with 26 amplitudes:

Amplitude mode

FF(%)

Phase (¢)

D—SS
D — (K_Wo)s-wave(w+7r0)s

6.92 +1.44 + 2.86
4.18+1.02 £1.77

—0.75 £0.15 £ 0.47
—2.90 £0.19 £ 0.47

D — AP, A— VP
D — K~ a1(1260)", pT7°[S]
D — K~ a1(1260)", ptn°[D]

D — K;(1270) " nt, K*~7°[S]

D — K;(1270)°7°%, K*°7°[S]
D — K1(1270)°7°, K*°7°[ D]
D — K1(1270)°7% K~ p™[S]

D — (K* 7% ant, K*~7°[S]

D — (K*°71%) 4m®, K*°7°[S]
D — (K*°7%) an°, K*°7°[D]
D — (p*K")an°, K~ p*[D]

28.36 £+ 2.50 &= 3.53
0.68 = 0.29 £+ 0.30
0.15+0.09 £0.18
0.39 £ 0.18 £ 0.30
0.11 £ 0.11 £0.13
2.71 +£0.38 £0.29
1.85£0.62+1.11
3.13 £ 0.45 £ 0.58
0.46 +£0.17 £0.29
0.75 + 0.40 £ 0.60

0 (fixed)
—2.05£0.17 £ 0.25
1.84 +£0.34 £ 0.43
—1.55 +£0.20 £ 0.26
—1.35+0.43 £ 0.48
—2.07£0.09 £ 0.20
1.93 £0.10 £0.15
0.44 £0.12 £0.21
—1.84 £ 0.26 £ 0.42
0.64 £0.36 £0.53

D — AP, A— SP

1.99 +1.08 =1.55

BESIIIPreliminary

—0.02 £0.25 £ 0.53

D—-YVS

D — (K_WO)S-wavep-i_
D — K* (nt7%s

D — K*°(n%7%)s

14.63 £1.70 £ 2.41
0.80 £ 0.38 £ 0.26
0.12 £ 0.27 £ 0.27

—2.39+0.11 £0.35
1.59 £0.19 £ 0.24
1.45+0.48 £0.51

DS VPV S VP
D — (K* 7t)yn°

2.25+0.43 £0.45

0.52+0.12 £0.17

D—->VV

D[S] - K* p*

D[P] -+ K* p*

D[D] - K*~p*

D[P] = (K~ 7% vp*
D[D] = (K~ 7%y p*
D[D] = K*~ (r"n°%)y
DI[S] = (K~ 7°)y (rT7°)v

5.15 £0.75 £1.28
3.25 £ 0.55 £ 0.41
10.90 £1.53 £ 2.36
0.36 = 0.19 £ 0.27
2.13 £0.56 £ 0.92
1.66 = 0.52 = 0.61
5.174+1.91 £1.82

1.24 £0.11 £ 0.23
—2.89+£0.10 £0.18

2.41+£0.08 £0.16
—0.94 £0.19 £ 0.28
—1.93 £0.22 £ 0.25
—1.17 £ 0.20 £ 0.39
—1.74 £0.20 £ 0.31

D—-TS
D — (K_WO)S—wave(W+7r0)T

0.30 £ 0.21 £0.32
0.14 £ 0.12 £ 0.10

—2.93 £0.31 £ 0.82
2.23 £0.38 £0.65
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Amplitude Analysis Results of DO— K-mr+mom©
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Branching Fraction Results of D0— K-mr+m0m0

Double tag(DT) DO— K-rt+mom© vs. DO— K+

Single tag(ST) DO—K+Te g = Mts S
ingle tag T sig = ST
tag tag,sig
Ro) 2D y2/dof = 0.76, 1D y%/dof = 1.12 Re) 2D y2/dof = 0.76, 1D y%/dof = 1.00 ke y?/dof = 2.73
~N 3[ ~N ) ~ C
% 10 - —e— Data % 3 % - -= Data 6585 +/- 0.00!
- 10°F N
G | — Total O) O) — Total 265.4/-0.0000
— t — Signal ) 0. L — Signal
o o QAI10°E .
© | — Background o S F — Background 0
o o o) L 0.001555 +/- 0.0000
:1 02 :_ : o. 10 00003
2 - 9102 = ~
& | S P
> > T10°k
L (N1 () -
> |
w r
10 i
% 101 -
i H 10°F
- - ( \
- r‘
1 %_l | i | I | | I L1 1 1 I | I I L1 1 1 l l“‘l 1 ll“l N | [ T 1 1 l“ 1 11 1 1 111 | \\'I 1 LTI i l | l (“l I l\
1.83 1.84 1.85 1.86 3.87 1.88 1.89 1.83 1.84 1.85 1.86 ;.87 1.88 1.89 1 841 8451 851 8551 861 8651 871 8751 881 8851 .89
Mg (GeV/c?) Mg (GeV/c?) Mg (GeV/c?)

(a)DT (K~ t7%70) (b)DT (K+77) (c)ST

The amplitude analysis result is used to determine the
detection efficiency, where the DT efficiency is 8.39%

The branching fraction is determined to be

B(D — K mtrip ”Pm“rgléém%é 0.13(stat) = 0.40(syst))%
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Amplitude Analysis of D*— Ksmr*m*m-

Double tag D+—=Ksmitritri- vs. D-—= K+
The number of event selected is 4559 with a purity of ~99%
The data can be described with 12 amplitudes:

Amplitiide

o

fit fraction

D* — Klay(1260)%,a;(1260)" — p’n*[S]

0.000(fixed)

0.567 = 0.020 £ 0.044

D¥ — K2a,(1260)",a1(1260)" — fo(500)7+ | —2.023 £0.068 &+ 0.113 | 0.050 & 0.006 £ 0.007
DV — K;(1400)"7%, K1(1400)" — K* 7 "[S] | —2.714 £0.038 & 0.051 | 0.380 4 0.013 £+ 0.014
DV — K(1400)"7", K1(1400)" — K* 7 "[D] | 3.431 £0.137 £0.117 | 0.015 & 0.004 + 0.005
D+ — K(1270)7 ", K1 (1270)° — Kgp" —(,418 + 0.070 & 0.087 | 0.036 = 0.004 =+ 0.002
DY — K(1460)" 7+, K (1460)" — K2p —1850'= 0.120 £ 0.223 | 0.014 £ 0.004 & 0.003
D+ — (K2p")A[D]r™ 2.328 £ 0.097 £0.068 | 0.011 £ 0.003 % 0.002

DY — Ka(p'm")p

1.656 £ 0.083 = 0.056

0.031 = 0.004 £+ 0.010

Dt — (K* 7t)4[S]n™

—4.321 £0.047 £ 0.073

0.132 £ 0.011 £ 0.011

D¥ = (K= a4 Dln+ 0.989 £ 0.158 = 0.220 | 0.013 £ 0.004 & 0.004
DF = (Ko(nt 7 )g)ant —2.035 £ 0.060 £ 0.125 | 0.051 = 0.004 = 0.003
DY = (K% )swt)pr+ 1.864 = 0.060 = 0.288 | 0.022 + 0.003 £ 0.003
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Amplitude Analysis of D*— Ksm*m+m-
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Amplitude Analysis of D*— Ksm*m+m-

The preliminary results of branching fractions for different components :

BESII Preliminary
Component Branching fraction (%)

DT = KZa; (1260) T (p"7 1) [1.684 £ 0.059 £ 0.131 £ 0.062
Dt — K“al(1260) (f()(000)7r+) 0.149 4 0.018 =+ 0.021 & 0.006
D+ — K1 (1400)0 (K*—a+)w+ | 1.105 % 0.045 & 0.048 + 0.041
Dt — K1(127O)“(K2p”)7r+ 0.107 & 0.012 = 0.006 + 0.004

D+ — K (1460)° (K%p%)nt  ]0.042 £ 0.012 4 0.009 + 0.002
Dt — Kf’ﬁp“ 0.131 £ 0.015 & 0.015 & 0.005

Dt - K*—gtrt 0.413 % 0.036 & 0.059 & 0.015

Dt — KOntatz— 0.220 % 0.015 & 0.024 =& 0.008

stat. uncertainty from FF ]
sys. uncertainty from FF

uncertainties related to BF(Dt — Kdntmtm~) in PDG

The measurements of the decays with K1(1270)and K1(1400)involved provide some
experimental information in understanding the mixture of the two excited Kaons.
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Amplitude Analysis of Ds*— 1%

Observation of Ds*— a%(980)+1m0
| Amplitude | Significance (o) | Phase

o5 T
BRI >20  00(fed) (1) 7078340050 £ 0.021
e S eBiRl =Y n i/ ki\#\ \ L ) UK W™ -
D} » (rtn®yn 57|\ 0612120172+ 0342 0.054 +0.021 £ 0.026
b RER®

DF - ay(980)r |\ —'162° 2794 +0.087 +0.041  0.232 + 0.023 + 0.034
The amplitudes agree with: A(D7 — ay(980)"7°) = —A(DF — a(980)°z7)Within stat. uncertainty,
thus we set the magnitudes to be the same with the phase difference fixed to m.

_I T T T T T T T
3
N 2
2 | S
R <D
1_ (84
- [ l
100 I
% i % % 20
= i = = h
= 5 3
3 50 £ 10
: : & = 10
> - A > h
: 3 5
O R 0 I 1.5
M. . (GeV/cr) Mo (GeV/CZ).

Dots with error bar: data; solid: total fit; dashed: D — p*n; dotted: D} —» (%) n;

long dashed:DS — a,(980)m (with a Stat. significance of 16. 20). 3



Amplitude Analysis of Ds*— 1%

Fit to signal mode Total Tag yield: 255895 + 1358,
200% DT yield: 2626 + 77.
N§ Efficiency is determined with the amplitude analysis result.
% * (‘Dots with error bars: data.
2 * Total fit.
L%J * Signal: MC shape convoluted with a Gaussian.
K, * Background: second-order Chebychev.

Mn on(GeV/c) BF (D& - n*n%n) = (9.50 £ 0.2854;. + 0.415,,5 )%
Branching fraction (70) BESH Preliminary BF(sub-mode 1) = B(D — n7"n)FF(n)

B(D — p™n) = 7.44 £ 0.48.10¢. £ 0.444,.
B(DT — ap(980)m)* = 2.20 4 0.22470¢. & 0.344ys. |7

(
B(DI — ao(980)"7°)" = 1.46 £ 0.15.a:. = 0224 | = First observation
B(DI — ao(980)%+) = 1.46 £ 0.155¢as. £ 0.224,,.

e The measured B(Ds+—>a0(980)+r[0) is larger than other measured pure W-

annihilation decays (Ds*—pn, Ds*—wrt+) by one order. This provides
theoretical challenge in understanding such a large W-annihilation

contribution in D—SP. y



Summary

e Tag technique and pair threshold data allows us to
perform inclusive and exclusive branching fraction
measurement

e Double tag provides clean samples for amplitude
analysis

e Many charm physics studies have been published, more
related measurements are on-going

 More Ds studies are on going based on our new 3.19
fo-1 data at Ecm = 4.178 GeV
e KskK-KLK asymmetry, amplitude analyses of KKm,

nireta, rinrt, and four-body decays, such as KKnrt
and ninrieta



