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Outline

» D semileptonic decays (data@wy(3770))

— Branching fraction of D* - K~ *e*v, and form factors
— Branching fraction of D" - w(¢)e*v, and form factors
— Branching fraction of Dt - K;e*v, and form factor

» A! hadronic and semileptonic decays (data@4600)

— Branching fractions of 12 hadronic modes
— Branching fraction of A} - Aetv,

charge conjugated modes are implied in this talk.
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The BESIII Detector _

Drift Chamber (MDC) ==
GP/P (°/,) = 0.5%(1GeV) o LI
Gejax (/o) = 6%

Super-conducting
magnet (1.0 tesla)

Time Of Flight (TOF)
o;: 90 ps Barrel
110 ps endcap

| ounter
8- 9 layers RPC
OR®=1.4 cm~1.7 cm

EMC:  GE/VE(%/,) = 2.5% (1 GeV)
(Csl) Gz’d)(cm) =0.5-0.7 cm/VE



ete annihilation samples in this talk
> AtE., =3.773GeV. Accumulated luminosity = 2920 pb-L.

D°D’ and D*D" are produced in pair at mass threshold.

> AtE_, =4.6GeV, Accumulated luminosity = 567 pb.
A7 A are produced in pair at mass threshold.

Analysis technique

» Typically, two ways to obtain the D/A_yields:
1. Single Tag(ST): Findonlyone D/A..
2. Double Tag (DT): Find both of them.

» Tags are selected based on two variables:

- 2
AE = ED/AC _ Ebeam1 Mpc = \/Elgeam _ |pD/AC| :

» For semileptonic decays, to identify a missing neutrino,

we adopt a kinematic variable: U, .. = Eiss — ClBmiss|

E.iss and Po,;cs are missing energy and momentum carried by the neutrino, respectively.
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Study of D* - K *e'v,

Purposes:
« Measure the branching fractions of D* - K~wtetv, and D* - K*°(892)e*v,.
« Measure the fractions and properties of different K (non-)resonant amplitudes.
« Measure g? dependent transition form factors in D* — K*9(892)e™ v, (42 is the invariant mass of e*v,) .

Tagged D~ decays(Six modes):  Signal side D™ - K~ w*e* v, decays:

tag . .
(1 513+0. OOZ)XlO 6 NObS = 18262 (16181 in K* region)
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Amplitude Analysisof D™ - K~ Ye'v,

The differential decay width of the D* - K™ ntte*v,
decay can be described using:

Non-resonant S-wave amplitude: Phase § is parameterized as that

Phys. Rev. 137, B438 (1965)
e M. - Kmmass square -

e g?-etv, mass square
o 0Oy, 0,,xangles

Fit Results (prellmlnary)

defined in LASS scattering experiment [Nucl. Phys. B296, 493 (1988)]

*

Fitted fractions of the components:
f(DF > (K™ g-0(gozy €7Ve) = (93.93 £0.22 +0.18)%
f(D* > (K™t )s_wave €7Ve) = (6.05+0.22+0.18)%
Parameters of K*(892):
Mo (g92y = (894.60 % 0.25 + 0.08) MeV/c?
Tkogozy = (46421 0.56 £ 0.15) MeV/c?

Form factors of D™ - K*9(892)e*v,

by SPD model: v(¢?) = VS}mz , App(q%) = 1:25%
my = (1.81%345+0.02) GeV/c? (first measurement)
my = (2.61733240.03) GeV/c?

A, (0) =0.573+0.011 + 0.020

r, = V(0)/4, (0) = 1.411 + 0.058 + 0.007
r, = A5(0)/A; (0) = 0.788 + 0.042 + 0.008

i/ 0.02GeV/¢
;
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Model-Independent Measurement of S-wave Phase

We fit the phase in different my, intervals, assuming &5 remains constant
within each interval.

B ) s R A RN RARES RAAAS RS RACLY SRR RARS.
BESINI S+K ' (892) based on LASS Para. [ 7 Blue dots:
[ ) BESIII Mod. Ind. S+K (892 . )
120: BABAR Mod. |nd.3+Kf°{as)2)+K'"{141oJ 7 BESIII Model-lndependent measurement
100F ' ] with S+K*9(892)
° [ BESII ’ _
O goE preliminary 1 1 Red and dotted lines:
0 . s ] Predicted by BESIII amplitude analysis
T o0 0 e - based on LASS parameterization
S ] Nucl. Phys. B296, 493 (1988)
40p 1 Green dots:
20F —: BABAR Model-independent measurement
P with S+E70(892) + KT0(1410)
0 07 08 09 1 1.1 1.2 13 14 15 1.6 Phys. Rev. D 83, 072001 (2011)
m, . (GeV/c?)

Model-independent measurements of BESIII are consistent with the
results from BESIII amplitude analysis within 1o.



Model-Independent Measurement of Form Factors

« Events located in the K*°(892) window
[0.8,1] GeV/c?, are used to measure the
form factors by a Projective Weighting
Technique. [Phys. Rev. D 81, 112001 (2010)]

» Signal is assumed to be composed of
K*%(892) and a non-resonant S-wave.

« Dt - K*0(892)etv, decay can be
described in terms of 3 helicity basis
form factors:

P-wave related: H, (g %)
S-wave related: ho(q?)

The model-independent measurements are
generally consistent with CLEQ’s results.

And they are also consistent with the
predicted trend based on the SPD model
from BESIII amplitude analysis.
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Red dots : BESIII model-independent measurement

Black dots : CLEO model-independent measurement

Blue Line : BESIHI result from amplitude analysis,
which is based on SPD model. 9



Study of D' - w(¢)e* v,

Current status:

Form factors in D* — we*v, have never been measured before.
No significant excess of Dt — ¢e*v, is observed.

U, ;.. distributions:
> [ % 22F
2 100} Dt - wetv, = T2f D* = ¢etu,
o N f © 18F
S 80F BeSIL % 160 BESTH
£ i £ 14F imi
5 o0 preliminary 5 12 preliminary
L 1:_
- 401 - 0.8F
i i = E 06F
Signal yiels = 20! 04F
491 + 32 R 7 ) 02 N
T R R e L A i [T A Y E A AR
E?).2 -0.1 0 01 02 03 04 0.2 -01 0 0.1 0.2 03 04
U._./GeV U_../GeV
Red dots: data, s Red dots: data, miss/
Black line: fit result, Black histogram: signal MC simulation,
Blue area: total background, Arrows: signal region.

Green area: peaking background.

Branching fractions are compared with the world average value.
[PDG, Chin. Phys. C, 527 38, 090001 (2014)]

Mode This work (preliminary) Previous

wetve (1.63+0.11+0.08) x 1073 (1.82+£0.18 + 0.07) x 103
petv.e <13x10° (@0%C.L) <9.0x10° (@0%C.L.)
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Form Factors in D" - we™ v,

Form factors in D™ —» we*v, decay can be parameterized similarly
as those inthe D* - K~ n"e*v, decay.
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Results of form factor parameters (preliminary):
r, = V(0)/A; (0) = 1.24 + 0.09 + 0.06
r, = A,(0)/A; (0) = 1.06 + 0.15 + 0.05
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Study of D™ - K;e"v,

Experimental study of D* — KLe+v . IS important to test

« the theoretical calculation of A2, ~¥1¢™7 ¢

e the LQCD calculation on f£(0) ,
* and the unitarity of the CKM matrix.

We study the D* — K;e* v, decays for the first time. o
nge\\ Y

Branching fractions: D Kjew.

- - Tilg Mode ;\"5'[‘ .-\'] T f]]r}l:l 1 J (% ] Bﬁig{% }

. (%)
BranChmg fractions are calculated separately D™ = Ktan~  [410200 + 670 10492 £ 103 41.83 £ 0.28 33.96 % 0.10 4.381 % 0.050
for each charm and tag mode usmg D™ — K*n~a~7%|120060 + 457 3324+ 64 44.78 +0.49 33.14 +0.19 4.613 +0.103

eak D™ - K~ n®  |102136 £378 2658 +56 38.93 + 0.58 35.67 + 0.21 4.456 + 0.108

Np1(1l = fie ) '
o bt bkg D™ = K3 r~nt| 59158 £ 303 1450 £ 41 40.84 £0.76 32.51 £ 0.27 4.488 £ 0.145
S18 eNgT D™ — K%r~ 47921 £ 225 1287436 38.90 £ 0.88 35.07 £ 0.32 4.679 £ 0.155
. . - D™ - KtK~n~ 353404239  005+32 44.64 +0.97 30.98 + 0.35 4.575 +0.190

. .

CP asymmetry is determined using: Py VR
D™ = K%Y i,
B(DT — K%*v,) - B(D~ — K% i T _
Acp = ( fj ) — B( L ) Tag Mode Nst Not FPe(%) e(%) Biig(%)
B(D+ — KYetv.) + B(D- — KYe~17,) D* 5 K-ntat 407666 + 668 10354 + 103 40.44 + 0.29 34.02 + 0.11 4.447 + 0.051
D¥ - K-mtatn® 117555 £ 450 3264 +63 42.28 +0.52 33.19 + 0.19 4.829 + 0.107
ReSUItS ( reliminar ). DY = K3rtr®  |101824 £378 2642 £55 39.06 £ 0.58 35.92 + 0.21 4.402 £ 0.104
p y ® DY = Kt atn~[ 59046 £303 1533 £42 39.68 £ 0.77 33.44 +£0.27 4.683 £ 0.147
D* - Kor* 48240 + 226 1217+35 38.50 + 0.8 35.20 + 0.32 4.408 +0.147
+ + _ 0 s
B(D"> K e"v,) = (4482 £ 0.027 £ 0.103)% )+, xigr |s5ma2t0i0 04243 4404 0.95 32.40 4036 4552 + 018!
Averaged 4.508 + 0.038
D*—>Kjetv S
A p ¥ =(-0.59+0.60+1.50)%
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Form Factor in Dt —» K;e%v,

Signal shape of g2 distribution can be described using

dTl’D served . y y
Pt — AN (4 0Pl 9 01 )

2-par. Series Expansion is used for form factor S+ (q%):

[Becher and Hill, Phys. Lett. B 633, 61 (2006)
f(a’ ):P(q g (e t )Zak [ (o, )J

Simultaneous flt to q dlstrlbutlons of observed DT candidates:
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Results (preliminary):
&)V, =0.728 +0.006 +0.011. r; = a;/ay = —1.91+0.33 +0.24 13



Measurements of A- Hadronic Branching Fractions

Absolute branching fractions of A} decays are still not well determined.
Belle measurement: B(At— pK—nt) = (6.84 + 0.241357)%. PrL 113(2014) 042002

Measurement using the threshold pair-productions via ete™ annihilation is
unique: the most simple and straightforward.

ST A vields in data BESIT

preliminary
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oo | T P ~ TR — welGeVIE) Kt | 1849 4+ 71
] At ~= favoarsa vt il = / o /
Z 3l it % o 5 706 + 27
= r | = -
2 =™ z : 1497 + 52
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Events/( 1.0 MeV/c?)

Events/( 1.0 MeV/c?)

Events/( 1.0 MeV/c?)

DT yields in data

NPT

226 227 228 229 23

M, (GeVic)

229 .3
M, (GeV/ch)

2.26 2.2 ‘

2.26

227 228 229 23

M, (GeVich)

Z \ﬁj + Z
i+ i~ #j

Events/( 1.0 MeV/c?)

Events/( 1.0 MeV/c?)

Events/( 1.0 MeV/c?)

AT -
Ac—pKnt
100 -
50 —
Y ‘ . .
225 226 227 228 229 23
M, (GeV/ich)
ol
225 226 227 228 229 23
My, (GeV/ic?)

2.26

227 228 229 23

M,,(GeV/c?)

Events/( 1.0 MeV/c?)

Events/( 1.0 MeV/c?)

Events/( 1.0 MeV/c?)

2 28 2.29 .3
M, (GeVich)

226 227

228 229 .3
M, (GeV/c?)

2.27

2.26

227 228 229 23

M, (GeVic?)

Events/( 1.0 MeV/c?)

Events/( 1.0 MeV/c?)

Events/( 1.0 MeV/c?)

Where, Nl+]_ is the DT yield
with Af— iand A -j.

226 227

226 227

0
225

226 227

15 .-\;a..pKSn'n'

AL AT T

228 229 23
M, (GeV/ich)

228 229 23
M, (GeV/ich)

228 229 23
M,,(GeV/c?)

BESII

preliminary

Decay modes

DT
N—j

89 £+ 10
390 £ 21
40£7
20t6
148 + 14
59 £ 8
89+ 11
237
39t 6
205
56 £ 8
13+£3
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Hadronic branching fraction results (preliminary)

We perform a simultaneous fit to all tag modes while constraining the
total AT pair number, taking into account the correlations.

v B(pK m*): BESIII
precision comparable with

v BESIII rate B(pK—ntt) is

v Improved precisions of the

Decay modes | global fit B PDG B Belle B
K 1.48 £ 0.08 | 1.15 + 0.30
pK—m™t 5.774+0.27 | 5.0+1.3 | 6.84+0.247)50
pKgm® 1.77 £ 0.12 | 1.65 + 0.50
pKentn™ 1.434+0.10 | 1.30 £ 0.35
pK 7wt 0 4254022 | 34+1.0
Art 1.20 +0.07 | 1.07 +0.28
ArnTx® 6.70 +0.35 3.6 +1.3
Arta—at | 3674023 | 2.6+0.7 Belle’s result
»0n+ 1.28 +0.08 | 1.05 + 0.28
>+ 70 1.18 £ 0.11 | 1.00 +0.34
St 3584022 | 3.6+1.0 smaller
Stw 1.474+0.18 | 2.7+ 1.0

= 5

stat. errors only

other 11 modes significantly
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Measurement of the Branching Fraction for A - Ae*v,

Measuring A{ — Ae* v, will provide experimental information for
* testing the theoretical predication for B(A} — Ae*v,),

e and calibrating the LQCD calculations.

We perform the first absolute measurement of B(A{ — Ae*v,).

11 ST modes are used, except 2w

W
(=]
I

BESII

109.4 + 10.9 -
preliminary

Events /0.010 (GeV)

] — L
0 0.1 0.2

Umiss, (GEV)

ot
N
o
Y

subtraction of backgrounds:

* non-ST events: negligible

» A sidebands: 1.4+0.8

e Autv + Anttn® + Ant=4.5+0.5
=» signal yields: 103.5 = 10.9

Result (preliminary) : B(Af - Aetv,) =(3.631£0.38+£0.7?)% -

o Statistics limited measurement.
=>» systematic error smaller than statistical error
e Best precision to date: twofold improvement
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Other Results

D* — ut*v, (Phys. Rev. D 89, 051104(R) (2014))

Dt - K¥ntn® (Phys. Rev. D 89, 052001 (2014))

D° - K~e*v, and D - m~e*v, (to be submitted soon)

D% - yy and D° - n°=° (Phys. Rev. D 91, 112015 (2015))

Strong phase difference in D® - K~ (Phys. Lett. B 734, 227(2014))
Ve, iN D°—D oscillation (Phys. Lett. B 744, 339 (2015))

BF of D*® decay (Phys. Rev. D 91, 031101(R) (2015))

BF(DS —#’X) and BF(D} —#’p*) (arXiv:1506.08952 [hep-ex])

18


http://arxiv.org/abs/1506.08952

Summary

. BESIII released many new results with the world largest
D meson sample at y(3770).

. BESIII started study of A} decays using the world largest
data at A} -pair threshold (4.6GeV).

. BESIII will take 3 fb-! data at 4.17GeV in 2016 to study
the D& decays.

. Many new exciting results are on their way !

Thank you |

19



	Charmed Hadron Decays at BESIII 
	Outline
	幻灯片编号 3
	幻灯片编号 4
	幻灯片编号 5
	幻灯片编号 6
	幻灯片编号 7
	幻灯片编号 8
	Model-Independent Measurement of Form Factors
	幻灯片编号 10
	幻灯片编号 11
	幻灯片编号 12
	幻灯片编号 13
	ST  Λ 𝑐 ±  yields in data
	DT yields in data
	Hadronic branching fraction results (preliminary)
	幻灯片编号 17
	Other Results
	Summary 

