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Introduction

* There are only two electromagnetic decays in D gy

» 2012, CLEO-c: B(DF* —» Diete™) = (6.7101% + 0.09) x 1073

> 2021, BESIII : B(D*® - DY%t*e™) =(3.91+0.27 +0.17 + 0.10) x 1073

 Studying DJ* — D}te*e™ with improved precision can provide more information
about the EM interaction and the distribution of matter of D},

« At 4.180 GeV, the data of BESIII are 5 times larger than CLEO-c, and can study the
branching fraction of DJ* —» DFe*e™ with improved precision.

« Consider more signal events, we can also try to extract the form factor of D}* firstly.



Data Sample

« BOSS 703-1
« Data samples: 4180 (3189.0 pb™1) * Inclusive MC
Table 2: Components and Cross Section
Tag Modes 4180 | 4190 | 4200 | 4210 | 4220 | 4230
Components Cross section (pb)
+ 0+ !
Dy - K¢K DD 179 | 159 | 148 | 139 | 133 | 130
N e 4 DD~ 197 197 196 195 193 192
D > K'K™m DD’ 1211 | 1187 | 1175 | 1159 | 1144 | 1133
DD~ 1296 1270 1257 1241 1225 1212
D;' N Ks(‘) K10 DD 2173 | 2112 | 1855 | 1491 | 1096 879
D**D*~ 2145 2085 1831 1472 1082 868
+ + =t 0 D!D; 34 12.7 38.5 32.3 22.4 18.4
ﬁ R
D S K™K n'm D DY 961 025 021 853 750 629
+ Opr— 4+ Di"Di~ - - - - - 22
Dy - KK m™m DD 383 305 106 15 121 127
DD*n° 192 198 204 208 211 214
+ + -t
Dy »n'n™m DDr* 50 53 55 56 58 57
L 4 DDn° 25 27 27 28 29 29
DS - T 7n Components Cross section (nb)
97 1338 13.7 13.6 13.6 135 135
D} — 7T+7T077 yII¥ 040 | 039 | 039 | 038 | 037 | 037
Y (2S) 0.42 0.40 0.39 0.38 0.37 0.37
+ +o0 +. -
D - ntn',n' > ntn YW(3770) 0.06 0.06 0.06 0.06 0.06 0.06
T 3.45 3.45 3.46 3.46 3.46 3.47
+ +o 0 T 0 .0 +._ - . 5.24 5.22 5.19 5.16 5.14 5.13
ﬁ
Dg —»m™n',m Yp,p - m'm ee 423.99 | 42255 | 42047 | 41843 | 416.61 | 415.20
+ o — 4 vy 1.7 1.7 1.7 1.7 15 1.5
Dy »K'n™m HCT 0.10178 | 0.12331 | 0.14525 | 0.16555 | 0.18486 | 0.19660




Data Sample

« Signal MC:

The sample is produced by a DIY generator.

> l,ete™ - DXD, + c.c. is generated by ConExc model in the BesEvtGen incorporating both radiative correction
and vacuum polarization, the corresponding angular distribution is 1 + cos?8.

> I, D¥* - D¥y* - D¥e*e is modelled (arXiv:2111.04932v2) with

dr__ @R 4
dg?dcost; q

3 4m? 4m? .
7 (1= =30 L =iy = 1 X1+ 50 +(1 =5 cos 6]

C contains all the constants, g2 is transfer momentum squre, 8* is the polar angle of electron in y*
rest frame, m +., m + and m, are the invariant mass of DI*, DF and electron.
S S

> 111, One of DT decay into ST mode according to the PWA results from Prof. Dong and another D3
decay inclusively.



Data Sample

ete”™ - DDy, Dt - Dfete™, D - tag modes e;r]’-dau
+,— s+ = P+ +,+,— Pn- —,bac

e"e” - D;7Ds, DT - DieTe”, Dy — tag modes €ij
+ - + k= Ny k— -+ - = E—,dau

ete” - DS D™, D;” - Dgeve”, Dy = tag modes ij
— — — — — +,bac

ete” - DID;~, D~ -» Dyete™, DF - tag modes €; ]

+,dau/b
2 X ¥, N(DT)F**/Pec
B

P N(ST)E x e(DT) /00 (T

\ 4

,d b
+,dau/bac _ ZiN(ST)ii X Bg X E(DT)%— au/ ac/E(ST)E_i_
N(DT)l- = >
i




ST Selections

DTAG Package: DTagAlg-00-01-09
Good tracks:

¢ Yy = /sz + V> < 1.0 cm, |V,| < 10.0 cm, |cosf| < 0.93 e

PID: .

* Use dE/dx in MDC and time-of-flight in TOF. ./ |

* Prob(K) > 0 and Prob(K) > Prob(m) for K. .
 Prob(m) > 0 and Prob(m) > Prob(K) for m.

Good photons:

« The showers time is required to be within 700 ns of the event start time to suppress the electronic noise.
* |cosf| < 0.8and E,;;;, > 25MeV .

* 0.86 < |cosf| < 0.92 and E,,;;, > 50MeV .

10 isolation from any charged tracks.

m° Selection:

Reconstructed through 7% — yy with PiOEtaToGGRecAlg Package.

 y satisfying the requirements of photon selection.

Perform a constrained fit on the photon pairs to the nominal 7° mass:

* The unconstrained invariant mass for z° : 0.115 < M,,, < 0.150 GeV/c?

 Mass fit: Y7, < 30




ST Selections

n Selection: K Selection:

Reconstructed through n — yy with PiOEtaToGGRecAlg Package. Reconstructed with VeeVertexAlg Package.
 y satisfying the requirements of photon selection. * |V;] <20.0 cm, |cosf| < 0.93.

Perform a constrained fit on the photon pairs to the nominal n mass: A constrained vertex fit is performed:

* The unconstrained invariant mass for n : 490 < M, < 580 MeV/c%. « y2 . < 100

« Mass fit: y7. < 30 © 487 < M_+,- <511 MeV/c?

n' Selection: A second constrained vertex fit is performed:
Reconstructed throughn’ - ntr nand ' - p% . * Xx3r <100

Forn' —» ntm™n : we require: e L/og > 2

* 943 < M+, < 973 MeV/c? L is the distance between the vertex and the IP and o,
Forn' — po)/ : We require: Is the uncertainty of L.

* 946 < M +,-p < 970 MeV/c?
« 570 < M +,- <970 MeV/c?

« 7£0 from D directly require: P, +o > 100 MeV/c
ForDf » ntntn~and Dy » K ntn™:
 \eto events with M_+_- € (0.468,0.528) GeV/c?



ST Selections

% 80000 2 Tag Modes Mass Window (GeV)
E : D} —» KK+ (1.948, 1.991)
60000 —
§ - D - K*K—nt (1.950, 1.986)
= 40000 - D - K2K*n”® (1.946, 1.987)
I= i _
2 20000 - Df - K*K ntn® (1.947, 1.982)
] D} - KQK mtmt (1.953, 1.983)
0204 2.06 208 2.1 212 2.14 216 2.18 22 DY - mtnmt (1.952, 1.984)
Mrecoi] D (GCV/Cz)
: D} - ntn (1.930, 2.000)
) Mrecoingag = \/(Ecm _ EDgag)Z _ plz)stag D; - 7T+7T077 (1-9201 2-000)
DY - nwtn',n' > ntnn (1.938, 1.997)
Where E tag = pztag + Ml% PDG - 0 .0 _
s Dy s Df - atn',n' - yp’,p° o ntn (1.938, 2.006)
 Best Mrecoil Dstag in each tag mode. D;— > Ktn ' (1.953, 1.983)
e 2.05< MrecoilDtag < 2.18 GeV/C2



ST yields and efficiencies (@4180)

Df - KJK*
Df - K*K—n*

D - KIK+mO

Df - K*K ntn®

D} » KK mtmt

D »ntn~—nt
+ +
Dg —»m™n

D - ntnn

DY - mtn',n' > ntnn

Dy —»nm*n',n" > yp® p° > ntm”

D} » K*n—n*

Sum

15221 + 186
68315 £+ 436
4881 + 278
18558 + 557
7110 £ 160
18142 + 678
8922 + 313
20919 + 1093
4701 + 130
10998 + 427
8332 + 467
186100 + 1675

47.79
40.71
14.71
11.04
19.91
54.34
45.64
18.35
23.49
29.32
46.65

15637 + 192
69052 + 442
4790 + 264
20011 £+ 596
7158 + 163
18569 + 629
9263 + 318
21213 +1039
4521 + 120
11141 4+ 413
8124 + 537
189478 + 1654

Tag Modes Yields tag D Eff tag D (%0) Yields tag D Eff tag D5 (%0)

47.26
41.04
14.51
10.79
20.48
55.26
45.17
18.90
23.72
29.65
46.09
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ST yields of D} (@4180)

Events / (l.OMeV/cz) Events / (l_OMeWcz)

Events / (1.0MeV/c?)

+ data

B opencharm bkg

= Signal q bkg
= Backgrounds Hl DD, bk
1000 KK other bkgs
800
600
400
200
L -l
1.9 1.92 1.94 1.96 1.98 2 2.02
2
M, (GeV/c?)
L + data B opencharm bkg
B% = Signal qq bkg
1000 - = Backgrounds I DD, bkg
L KKmn other bkgs
800 -
600 [
o ~E
400 g E
200
1.9 1.92 1.94 1.96 1.98 2 2.02
M, (GeV/c?)
B 4 data H B opencharm bkg
r = Signal qq bkg
300 [~ = Backgrounds Y BN DD, bkg
i P [ & o bkgs
L -S> ann->ry | other bkgs
i + +
200 —
100 &

1.92

1.96 1.98

1.94

My, (GeV/c?)

:

SRR

Events / (1.0MeV/c?)

:

+ data I opencharm bkg
— Signal q bkg
— Backgrounds I DD, bkg
K'Kn other bkgs

1
/ N
0
1.9 1.92 1.94 1.96 1.98 2 2.02
M, (GeVic?)
10000
0 + data B opencharm bkg
L — Signal q bkg
“— 8000 — = Backgrounds [ | D:D\ bkg
3] o P other bkgs
";: L
o L
= 6000
<
Z 4000 =
2 L
b L
- L
H 2000
L TN
Loy oy b S
1.9 1.92 1.94 1.96 1.98 2 2.02
M,,. (GeV/c?)
2500
4 data B opencharm bkg
= Signal 47 bkg
o~ 2000 = Backgrounds Nl DD, bkg
2 N>yl R other bkgs
>
()
= 1500
<
2 1000 =
= =
3] £
L:l C
500 = ,,"\\
C 7 \\
0 1L > T gt g s - > s e e
1.9 1.92 1.94 1.96 1.98 2 2.02
M, (GeV/c?)

:

800

T

400 =

Events / (1.0MeV/c?)

4 data I opencharm bkg
= Signal qq bkg
= Backgrounds I DD, bkg
ng.nu other bkgs

200
- VA
' e :
0

1.9 1.92 1.94 1.96 1.98 2 2.02
2
My, (GeV/c)
1000
[ 4 data W opencharm bkg
[ — Signal q7 bkg
—~ 800 = Backgrounds Nl DD, bkg
2 C N other bkgs
= 2
o L
= 600
=
2 400
=
o
>
=200
0 o ok R i N PRI I
1.9 1.92 1.94 1.96 1.98 2 2.02
M, (GeV/c?)
8000
= B opencharm bkg
r q7 bkg
— F = Backgrounds B DD, bkg
L 6000 [~ K other bigs
> L
o
=
<
— 4000
z
=
g
0 2000

| TN

1.92

1.94

1.96 1.98
MD: (GeV/c?)

2

o + data I opencharm bkg
= = Signal q bkg
o~ 4000 [~ = Backgrounds Bl DD, bkg
2 C K'Kx'n® other bkgs
> L
o C
= 3000 —
S
]
=
2000
&
=
o
@
1000

0
1.9 1.92 1.94 1.96 1.98 2 2.02
M, (GeV/c?)
L 4 data B opencharm bkg
6000 — = Signal ql!hkg
oy L = Backgrounds I DD, bkg
NQ L xa'n other bkgs
>
=
g 4000
- L
Z L
b
2 2000 =
m L
o
0 : : e <~ . —
1.9 1.92 194  1.96 1.98 2 2.02
M, (GeV/c?)

Shape®Gauss+ Chebyshev
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ST yields of D (@4180)

E 5000
C 4 data ) B opencharm bkg r 4 data I opencharm bkg I ata charm bk i ch
1200 £ = Signal lﬁ. bkg 8000 C = Signal 47 bkg 1000 L —hsi‘nl;u] — :;t::g g :g‘:;ml . :?:;:‘m o
“TJ F - B:dtgnmnd\ Il DD, bkg o L = Backgrounds BN DD, bkg o« r = Backgrounds N DD, bkg —~ 4000 = Backgrounds DD, bkg
; 1000 E KK other bkgs § L KK'n other bkgs 2 g0 - K‘;K'n" p other bkgs NQ KK n® other bkgs
> a > 6000 |- > i >
2 800~ = C = s
= E < i S 600 < :
Z 600 - = 4000 = o)
a F @ r = -
8 00 - 5 L g 400p =
@ f @ 2000 z I z
E m - -
200'3 200 N\ e
; - AN
p . a— 0 - | —— i 0
12 = 1% - ‘-98 W‘fs z2 A% 19 192 184 196 198 2 20 19 192 194 196 198 2 202 19 192 194 19 198 2 202
b, (GeV/c) M, (GeVic’) M,, (GeV/c?) M, (GeV/c?)
1200 = 10000 1000
r 4 data I opencharm bkg i $ data B opencharm bkg 4 data B opencharm bkg s 4 data B opencharm bkg
+ = Signal q7 bkg L = Signal q7 bkg = Signal q7 bkg 6000 = Signal q7 bkg
ey 1000 [~ = Backgrounds BN DD, bk <~ 8000 |~ = Backgrounds N DD, bk o~ 800 = Backgrounds B DD, bkg — L = Backgrounds BN DD, bkg
2 o KﬂK‘n‘n‘ 5 other bkgs 2 r TN other bkgs L2 other bkgs Q L ' other bkgs
> g00 ’ = r = N
2T = 6000 2 60 2 i
s ! = g 8
= 600~ = r = i =
P C 7 4000 = S 400 % [
= 400 ¢ = B < - =
s S C S C S 2000 [~
A * 2000 |- R 900 = | i
- l/-\\ = e .
—————————————— 0 1 TN =t T I 1. 0 ST e P R T A I s T —r 0 P Bty =
19 192 194 19 198 2 202 19 192 194 19 198 2 202 19 192 194 196 198 2 202 L9 192 194 196 1% 2 20
My, (GeV/c?) M, (GeV/c?) M, (GeV/c?) Mp, (GeV/c?)
- 2500 - 8000
E ¢ data B opencharm bkg I ¢ data B opencharm bkg o + data I opencharm bkg
L = Signal * qq bkg r = Signal qq bkg r = Signal qq bkg
—~ 300 — = Backgrounds BN DD, bkg 2000 — = Backgrounds Hl DD, bkg — - = Backgrounds BN DD, bky
NQ r AN N-SEENNSTY other bkgs L L nn->yp’ el other bkgs 2 6000 K other bkgs
> r o c z
(5] = L) = L+
2w VR : h hebysh
L S S
g ) nsg S o Shape®Gauss+ Chebyshev
- St -
=z f > 1000 [ S
= L = C =
5] ) F b5}
> 100 — > C = 2000
= = 500 Pt H
B A \ - |
&2 i N E -
|| B 3 e N e s e 0 e 0
1.9 1.92 1.94 1.96 1.98 2 2.02 1.9 1.92 1.94 1.96 1.98 2 2.02 1.9 1.92 1.94 1.96 1.98 2 2.02
My, (GeV/c?) My, (GeV/c?) M,, (GeVi/c?)
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ete™ Selections

* P,+<0.2GeV/cand P,- < 0.2 GeV/c.
* PID with dE /dx in MDC: Prob(e) > 0, Prob(e) > Prob(r)

0.2 F i
i 40 — o data 40 — o data
i 2 C I Signal: D >e'e D] B I Signal: D' >e'e D}
0.15 ;L—J\_ C I Background: D:'->VD: Q C I Background: D:‘—>VD:
O 1 E 30 - E 30
= - g C 8 C
(] 1 $ L S; L
<) 011 y I 20 < 20+
‘v B z B ] [
A~ r 5 i 5 C
L > B > L
0.05 [- ; B of <R
0= C 0 0le
0 0.02 004 0.06 008 0.1 0.12 0.14 0.16 0.1 0.02 004 006 0.08 0.1 0.12 0.14 0.16 0.1
P.. (GeV/c) P. (GeV/c)
0.2 ou ou
2 E * data E * data
50 — Il Signal: D'->e'e D} 50 — B Signal: D' ->e'e D}
0.15 Slgnal MC truth E I Background| D!"->YyD! ; [ Backeround: D!"->yD!
—_ 2 40 — 40 —
\?. » r 2] L
% 0.1 1 E 30 - g 30
. > = > L
g o L s8] C
ay 1 20 - 20 -
0.05 - .
5 10 - 10 -
0 0 0_; ol
0 0.05 0.1 0.15 0.2 - 0.5 0 0.5 !
cosB,

P.. (GeV/c)
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ete™ Selections

For COSOe+e— > 0.92: - 0.98<cos8, <10
U = VertexFit Package
2 2 = 8000 = GammaConv I’aikagc
« Use GammaConv Package, Ryy = [V;° + V7 <2cm S
S 6000
. = D —>e*te D
For cos0,+,- < 0.92: S s s
z 4000
«  Use Vertex Fitting Package, Ryy = / VA + V7 <2cm z oo
4000 |- 4000 0 TR
2 3500 0 2 4 6 8 10 12 14
g P0F Dg — yDs E ool Dg - yDs -
° 3000 - Py I 0.93<cosf,..<0.95
S E H I = VertexFit Package
2 2500 Use GammaConv 2 2500 Use VertexFit < 40 T
S 2000 E Package S 2000 Package 2 00
\m E 2] 4 2 + -
2 1500 | g 1500 = Dg = eTe™ Dy
2 1000 @ 1000 f % 200
500 - 500 F g
(O e e P B B SR Ll OBl T 100
0 1 2 3 4 5 6 7 8 9 10
Ry (cm) 0 5 . N
100 [~ F 6 8 10 12 14
"k.‘[“‘ . D".se'eD’ 30000 ;_ 160 f 0.80<cosf_..<0.82
% I Signal: D!"->e e- N - :_ D* - e+e_Ds 140 = VertexFit Package
I Background: D”->yD! S 25000 C
g g o g 120 = GammaConv Package
N 20000 |- S
2 3 g S 100 « -
£ = 15000 |~ = Dg - eTe Dy
2 40 = o \w 80
o 5 10000 = ‘g 60 I
20 5000 8 40F
L Il L L | L L L 20 -
0 1
% 2 4 6 8 f -1 -0.8-0.6-04-02 0 02 04 06 08 1 o BT s | a1
Ryy (cm) cosb,.. 0 2 4 6 8 10 12 14
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ete™ Selections

7000 3— = Calculate MRDi_ by constrain 60 — o data 60 — e data
TE_I - M to My, ppg - I Signal: D'->e'e D] i B Signal: D" ->ete D]
> 6000 o - M[R)“' +Mpw - M ¢ N — .yt + f:l-\ B ‘ +* +
o -  ce D - D PDG R3] I Background: D5 —>VD_\ -9.. | I Background: Ds ->VD&
E - = Calculate M, __ directly > o >
5000 £ - MRS M .+ M), S L S 40
o - D,ee D D, PDG 2 40 E
= - < L
S 4000 |- 3 3
— o ~ B Z
~ 3000 & @
2 . 5 20 5 2
il 2 >
o 2000 £ = o
[a} C
1000 - { |
0 E PRI NI SR S S R A B 0 0
1.9 1.92 1.94 196 198 2 202 204 20 12 192 194 1 ilﬁRec 1-33 v 2 20 204l 0 0.02 0.04 0.06 0.08 0,
M%‘:ge (GCV/ 02) Dee (GeVic) Me*e' (GEV/ CZ)

Rec - Rec 2 Rec 2
* MDSe e” \/(EDSe"'e‘) (PDSe"'e‘)

Rec _ Rec _ 2 2
Where PDse+e_ — PcmS_PDs_Pe"'e_ and EDSe+e_ —Ecms_JPDS-I_MDSPDG _Ee+€_
» Select Mp°; - closest mp_ ppg.

+ 1.93 < M3%, - < 2.03 GeV/c?

+_
sete
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Signal Efficiencies

Tag Modes /%)
DY - KK+

s = Kg 3.90 4.14 3.91 4.04
DS -» KK™n* 3.28 3.52 3.30 3.54

DS - KJK*m° 1.25 1.49 1.24 1.56

D » K*K~n*n® 0.78 1.06 0.81 1.07

Df —» K§K mm* 1.42 1.63 1.45 1.63

Dy »ntn m” 4.56 4.98 4.46 4.97

DS - 'y 4.19 4.40 4.12 4.42

Df - n*m'n 1.83 2.10 1.83 2.19

DS »n'n',n' > ntnTy 1.81 1.98 1.77 1.97

Dy —»m*n',n" > yp® p° > ntm” 2.64 2.70 2.65 2.79
DS » K'n~n™ 3.88 4.24 3.93 4.31

v The momentum of e* and e~ are very low, so the tracking efficiencies are very low, it’s the main

reason that the signal efficiencies are very limited.
16



Signal Fitting

o e e Loy b b L b L

Do ==_ -
= = t-. - =" -

L L I T T T 204
92 1.93 194 195 196 197 198 199 2 1.92 193 194 195 196 197 198 1.99 2

MD: (GeV/c?) MD:z (GeV/c?)

(7 AT IV S R Bl L. S B .
1.92 193 194 195 196 197 198 1.99 2 1.92 193 194 195 196 197 198 1.99 2
M (GeV/c?) M (GeV/c?)

Have:
ng"e"'e_ = pD:ST + pe"‘e_
PpRete= = Pcms — PpT

PpR = Pcms — PpT — Pete-

Cancel the
correlation

Use these two signal parameters:
MD;Tage+e_ = MDg"e+e— - MD;T + MDS PDG

MpRec+o- = MpRo+e— — Mpr + Mp_ ppg

17



Signal Fitting

2.05 [ s L o B iy Lo v b ey L =l L b b g
' 2.06 2.08 2.1 2.12 2.14 2.16 2.18 2.06 208 2.1 2.12 2.214 2.16 2.18
M., (GeV/c?) Mre,., (GeV/c?)
Inclusive MC Background from inclusive MC
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Signal Fitting

- 300 =
400 - N
- 250 |
o 215 B _
2 - -
% s 300 - » 200
S s g 7r

— Q - (]

: B 200 A b
%” 2.1 B 150 —
= . -
100 — 100 |-

2.05 T R | | = _- -I c b e by T 0 i 1 L L I | 1 L 1 L L 1 1 | 50 = | | L L L | | L | | | | | ! 1 | 1 !

2.06 2.08 2.1 2.12 2.14 2.16 2.18 -0.1 —0.05 0 (2).05 0. 4.15 4.2 4.25 43
M., (GeV/c) Mrs.. = Mpge. (GeV/eT) Mty + My, (GeV/E?)
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Signal Fitting

I Background from sideband [ Background from sideband
600 — 600 —

Z z

s 400 S 400
> -
- L

200 200

0 0

2.06 2.08 2.1 212 214 216 2.18 2.06 2.08 2.1 212 214 216 2.18
M. . (GeV/c?) M. (GeV/c?)

Background from inclusive MC
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Signal Fitting

{ PDFl Dsdau — NiDSdauPDFi Dsdau + kagiDg’aCPDFi bac + kagiDSdauPDFi BKGDgau

PDFl Dgyac — NiDsbaCPDFi Dgac + kagiDsdauPDFi dau + kaginaCPDFi BKGDE“C

{ Npkg i prac = Scalegay X Nypbac { PDF; gygpdau: 2" Chebyshev ploynomial

PDF, : 2"d Chebyshev ploynomial

kangsdau - SCCllebac X Nledau lBKGDé)aC-

PDF. aau = Shape; yaau@Gauss(uq, 1)
.[ +Ds +Ds v Likelihood = ‘ ‘Li,,gauLiD?ac
i

PDF, pbac = Shape; DEac@GClUSS(‘LlZ, 05)

l
Component 3 Component 5

[ — nTm B
Df > KtK m* D} - KQK mntmt Df - ntn~m?t

Component 2 Df -ty D - ntnn
D —» KK Component 4 Df - nwtn',n' - yp° p° > ntn~

Df »ntn',n' > ntnn D} —» K{K*m® Df » K*tn~m™
Df - K*K ntn® Sum
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Signal Fitting

15
] dgla I opencharm bkg - ¢ data I opencharm bkg 15 — ¢ data I opencharm bkg
30 — = Signal qq bkg - = Signal qq bkg F = Signal qq bkg
o E = Backgrounds other bkgs — - = Backgrounds other bkgs o~ F = Backgrounds other bkgs
L B Component 1 = D,D, D,:'>Y D_bkg L - Component 2 B DD, D ->yD_bkg r:&{ r Component 3 Bl D.D, D ->Y D bkg
% - B DD, D ->1 D, bkg Z 10 B DD, D ->T D, bkg > - B DD, D ->1 D, bkg
S B Bl D.D, D ->e'e D, self-bkg = L Bl D.D.. D->e'e D, self-bkg § 10 — I D.D,. D ->e'e D, self-bkg
s 20 = i = :
S a )
-~ ~ | ~
A » %
S 10 5 L 5
m W L [Sa)
0 0
208 209 2.1 211 212 213 214 215 208 209 21 211 212 213 214 215 208 209 21 211 212 213 214 215
3 4 " . " 5 " . 2 . 2
MDTuge+e‘ (GCV/C") MDI“ge*e‘ (GBV/C ) MD:'uge*e, (GEV/C )
C 15
B ¢ data I opencharm bkg = ¢ data I opencharm bkg - ¢ data I opencharm bkg
30 = Signal qq bkg - = Signal qq bkg - = Signal qq bkg
o~ L = Backgrounds other bkgs “~— L = Backgrounds other bkgs — 15 — = Backgrounds other bkgs
2 - Component 1 | D,D,, D->YD, bkg L = Component 2 B DD, D->YD_bkg R3) i Component 3 Bl D.D.D’->yD bkg
> - B D D, D> D, bkg > 10k B DD, D>’ D, bkg > . B DD, D 1D, bke
E N Bl DD, D ->e*e D, self-bkg 2 n Il D.D, D:->e*e’ D, self-bkg g L I D.D, D ->e'e D, self-bkg
2 2 2 =R =
s Q g
~ Mg ~
o 10 4 5 5
> > >
m 58 =
0 0
208 209 21 211 212 213 214 215 208 209 2.1 211 212 213 214 2.15 2.08 209 21 211 212 5 213 214 215
2
M., (GeV/c?) Mpec, (GeV/c?) Mpie,, (GeV/c?)
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Signal Fitting

L ¢ data I opencharm bkg 80 ¢ data I opencharm bkg
25 = Signal qq bkg i = Signal qq bkg
X - = Backgrounds other bkgs e I = Backgrounds ol.her bk‘gs
Ng C Component 4 Il D.D, D->YD_bkg L 60 | Component 5 Bl DD, D ->YD bkg
> 90 B DD, D->T’ D, bkg 2 i B DD, D>’ D, bkg
§ [F Bl D.D,, D_->e*e;D, self-bkg = L B D.D,. D->¢*e D, self-bkg
= F S
o bBr g
Z - g
n - z
= 10 g
A : L Rl
m 5 L | I m
This work (8.89+1.15) x 1073
0
208 209 21 211 212 213 214 215 : : do211 21202 : : _ +1.4 -3
MDT"B (GCV/CZ) MDT“ge"e’ (GBV/CZ) CLEO C 6. 7_1.2 i 0. 9 X 10
s ete’ s
C $ data I opencharm bkg 80 — ¢ data I opencharm bkg
25 — Signal qq bkg B = Signal q{ bkg =t :
o~ C = Backgrounds other bkgs . B = Backgrounds other bkgs - StatIStI Cal U nce rtal nty(%)
2 20 C Component 4 Bl DD, D->y D bkg L 60 i Component 5 B DD, D->yD_bkg
> — Bl DD, D ->1’ D, bkg > I Bl DD, D ->1’ D, bke -
g C Bl D.D, D ->ee D, self-bkg g i B D.D. D ->ee D, self-bkg Th IS WO rk 12 . 94‘
(=) r (=]
. 15 ?
ol - ol
S f < CLEO-c 18~21
] 10 E z
5 10F 5
> -
8 sal
5
0
208 209 2.1 2.11 2,12 213 214 215 2.08 209 2.1 2.11 2,12 213 214 215

MDRwe,ﬁ_ (GeV/cz) MDRNE+C- (GeV/CZ)
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|O Check

— round 01 := 7.80070 = 0.77540
- round 02 == 6.80798 + 0.75797 ——
— round 03 == 6.75701 £ 0.75499 —_—
— round 04 := 593235 £ (.74382 ——
— round 05 = 6.81935 £0.73471 —-
— round 06 := 7.97739 £ 0.78106
— round 07 == 7.11071 + 0.75487 —
— round 08 := 5.54618 £ 0.73392 ——
— round 09 := 7.90163 £ 0.77024
— round 10 := 6.61164 + 0.75662 ——
— round 11 :=7.27321 + 0.78653 —_—
— round 12 :=7.89197 £0.77415
— round 13 := 596220 + 0.73693 ——
——
——
——
——
—_——

20—

15—

— round 14 (9889 £ 0.76887
— round 15 := 6.68476 +0.75597
41939 £ 0.80758
— round 17 :=7.12776 + 0.76487
— round 18 :=7.02955 £ 0.76236
— round 19 = 740809 £0.74271
— round 20 := 5.59644 + 0.71098
= 5.60779 £ 0.70040

10—

Events

— round 16

— round 21

— round 22 := 6.04378 £ 0.72827
— round 23 := 8.06636 +0.78978
— round 24 := 6.32998 £ 0.74393
— round 25 = 7.56374 +0.77372 —
— round 26 := 7.19918 + 0.76990 —
— round 27 := 6.35649 + 0.75902 ————
— round 28 == 571745 £ 0.71718 —_——
— round 29 :=7.71422 +0.77562 -
— round 30 := 7.19986 £ 0.76729 —
19601 + 0.80174
— round 32 28201 + 0.76696 —
— round 33 :==6.11361 £0.74212 ——
— round 34 = 7.64608 + 0.78932 -1
65952 +£0.75651 ——
— round 36 01428 £0.74735 ——

— round 37 := 6.62152 £0.75374 —_——
— round 38 := 632856 +0.74519 —_——
— round 39 = 6.87169 £ 0.74761 —_

E
- mean —0.1555 1+ 0.1666

: | sigma 1.0401 +£0.1212

1 2 3 4 5 6 7 8 9 10
B(D!" — e'eD;)(x 107)

pull

— round 31

— round 35
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Summary and Next to do

v We have a preliminary result about B(DS* - Dfete™) = (8.89 + 1.15) x 1073 using
data at 4.180 GeV.
v" 10 Check of branching fraction has been finished.

This work (8.89+1.15) x 1073 This work 12.94
CLEO-c (6.7713+0.9)x 1073 CLEO-c 18~21
» Next to do:

» Using 2D fitting to get a correct statistical uncertainty (almost done).
» Try the method to extract the form factor (almost done).

» Add more data at 4.190 4.200, 4.210, 4.220, 4.230.

» Systematic uncertainty

Thanks!
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