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mass =2.3 MeV/c? 2 2 =%3.07 GeVic? =126 GeV/c?
charge 2/3/
spin a
| L gluon ti)-g g
eV/c? =4 18 GeV/c? 0 :IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.
:_é /1/3 -1/3 0 : %mg :
1/2 w 172 b 1 . E
Kwn | strange | bottom H& photon a > QCD: EREE "
0.511 MeVic? 105.7 MeVic? 1.777 GeVic? 91.2 GeVic? E > h[ﬁE*ﬁﬂmgﬁ . %_*%E g_ﬁ‘_ﬁ;\n -> %ﬁ%ﬂ E
-1 -1 -1 . "
12 9 2 y 12 y .J 2 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.
electron muon tau 1 L Z boson O
o Vuqu.s Vub
7)) <2.2 eV/ic? <0.17 MeV/c? <15.5 MeV/c? 80.4 GeV/c? m V V : V
§ ?/2 w :)/2 w :)/2 w . g VCKM o IIICIQIIIIIIICIIIE Cb
o -
G geson || mwen |y | wbosor J 3 Via Vis Vi
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> SR TAGTZIR T -> AR FZIEE LacD
> PECKMIEFETLER Veg(s) -> B CKM FEFE X EH
> B(Dy = Xutv,)/B(Dsy = Xetv,) -> K FHRE LS
- BRSTEATE TR B A5 ‘ —
X

s Gr 7 :
: A(D — Xtv) = N VequVu(1 —ys)? < X[qy*(1 —ys)c|Ds) >

I'(D(sy = P(S)21vp) o [Veais 1?1 f+(@?)]? dg?

2
> I'(D(sy = V&t vp) o [Veaes)| T(A1(q2), A2(a),V(g*))dq?
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BESIII Detector

Muon Counter SC magnet

CsI(T1) calorimeter
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> XTRRBDNIA ete™ XA
> K240 m

> Wit EE:1x1033em %571

SEHL [E]: 20164E4 A5 H

> O RAE=EE,:2-5GeV
> IR 22 mrad
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ey

| RPC: 8
RPC: 9 Electro Magnetic ayers

layers Calorimeter

SC
Solenoid

Barrel
ToF

Endcap
ToF

SC
Quadrupole

. WPe TOF EMC
Fp < 0.5% @1 GeV ot 80 ps Barrel %E < 2.5% 01 GeV

5(;,5//;;‘) < 6% 5t 110 ps Endcap 6z =0.6/VE

MUC
d(xy) <2 cm
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Political Map of the World, November 2011

- e Europe (17)

i v 2 e ety
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’ ; oltz Instifiite hhmz,JohmesGutenberg
ssen, University of Miinster
EN. University of Turin,
versity of Groningen

rs

University ~ Ui((?) ‘UIIIVCI‘SI 5

' Indin"; ersity Poland(1): Jtio Nuclear F
e “" University of Ha & Gistan 2 '«!—'halland(_l) ‘
fee University of . Y % : : e ‘quny ot.‘l‘eclmolog'

University of = ’ ) e i RS

v Chm&(il) - i
‘ hemical Techuology, Beilnng Univ ers:ty C”entr‘l South -
nter of Advanced Science and Technplogy, China University of |
‘niversity, Guangxi Normal University, Guangxi Unverstg
an University, HeBe University, Henan Normal Umversntytﬂenu
—-University of Science and Technology, Henan University of'l‘ochnol'ng /
Huazhong Normal U luversuy Huangshan College, Hunan Unlvasn_gy--/
Hunan Normal University, Institute of High Energy Physics,
Institute of Modern Physics, Jilin University, Lanzhou anersntv/
Liaoning Normal University, Liaoning University, Nanjing Normal University,
\an]mg University, Nankai University, North China Electric Power University,
- Eeking University, Qufu Normal University, Sllamt’ niversity,
Shanxi Normal University, Sichuan University; Slllmlong Normal University,
Shandong University, Shanghai Jiao Tong University, Soochow University,
South China Normal University, Southeast University, Sun Yat-sen University,
Tsinghua University, University of Chinese Academy of Sciences,
University of Jinan, University of Science and Technology of China,
University of Science and Technology Liaoning, University of South China,
Wuhan University, Xinyang Normal University, YanTai University , YunNan
University , Zhejiang University, Zhengzhou University

Nt 208
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CLEO-c

BGS]]I Belle, Belle-Il
> XRRA ete Xﬂ@lﬂ > AXTHFRE ete™ XA

» E.,:2-5GeV » E,..:10.8 GeV

> RAE M P A 2R A 0 > bb Ml cc FALTHELRA T
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=%s® HUNAN UNIVERSITY

BESIII D*(0).293 fh~1 3.773 GeV 2010-2011
DF: 7.33fb~! 4.128-4.223GeV  2013-2017

CLEO-c D*(0).0.82 fb~1 3.770 GeV 222008
D¥: 0.6fb=' 4.170GeV

BABAR 468 fb~1 Y (4S) i %2008
Belle 976 fb~1 Y (4S) i %2010
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o) Vil 4 7 SR

D%(+) samples at y(3770)

2010-2011
3.773 GeV

3000

2500

2000

1500

1000

900

0
MARKI DELCO MARKII MARKII BESII CLEOc BESII
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HUNAN UNIVERSITY

LA D, 2T AB(EZ~IER)

By(Ds—>yDs)

¥ 2N 4+ - Bigg €Etag

Charge conjugates implied K Ntag = s Dg
K" Nsig = 2N+ p=BtagBsigBy€sig
Single tag o 1

e’ ) y(1160) ¢ C :

B sig
ﬂ Recoil side sig™ ByNtag€sig/€tag
D e :
fo >n*n”
N sig

si
9~ By Xa Ntag Slg/ Etag

.
miss = Emiss — |Dmiss|

|
|
2 2 - 2
| —_— —_— .
: Mpiss = Emiss |pmlss |
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@) LT SRR : FIES IR EIRIE AT

2
I'(Dsy = VETv,) |Vcd(s)| T(A1(q?),A2(@*),V(q?), ...)dm?*dq*dcos(6y)dcos(8,)dx

> F4EE T LIS S, P D IRIIRENRS
> AobinBIERKIUPATG A ( EF RooFit 1E28ksLIH) )

> IPRNEF (BBRmESE8UL  WRk=S81L .. )

A = T T— q2/MZ
I V(0) A3 (0) I
VT ae_ ] P,
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W) HALT SRR : IRIEST—RARA;

> Nf 71 ] log{LASA BRI Z SR AR /)N y
NLL = — me(i‘”")

w(&;,n) NEAZRME, og AR, KHME SR RISEEA:

Nselected
= [dg ot e « 2k 1)

Nelected £ w(&k, Mo)

> ANJRBURES 7] EEAENLLTIER
NLL = (=Inlaqea) — (=Inlpkg)

> KR E il w(&;, ) B (&)
‘Z“‘((l_f ) T aa(Eme®) T TaEBE)eE ))'
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=Y LIS oA : AlREESEE

2
Vo HUNAN UNIVERSITY

> AR ] e
> KRB H, THEZTIE
> ARzt

> PR 3 A]
> BT A LR (efp)

> ISR T R CRIRE A (BES, PHIDED
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c->s REFRERY

> Nior = 18262 (AJER/KF: 0.8%)
> B(D* > K ntetv,)=(3.77 £ 0.03 + 0.08)%
fs—wave = (6.05 + 0.22 + 0.18)%
> MEFREF
ry = 1.411 + 0.058 + 0.007,
r, = 0.788 £ 0.042 + 0.008
PN G, Tp+, [Ves| =
A;(0) = 0.589 + 0.010 + 0.012 (BEEERIR)
A1(0) = 0.619 + 0.011 + 0.013 (EFEFE)

2022/7/29

zhangshulei@BESIII

Events / 0.024 GeV?/c*

Events / 0.04

— fit

- nnnnnn ignal D* bkg

[Z25] combinatorial bkg

06 08 1 12 14 16
my,(GeV/c?)

6007
500F
400
300F
200F
100F
% 02 04 06 08 1 12
qA(GeV?/ch

600 F
500 F
400
300
200
100 F

5 o0 05 1
cosO,

Events / 0.04 Events / 0.02 GeV/c?

Events / 0.0471

06 08 1 12 14 16
my,(GeV/c?)




o) A KT c->s REREETL: DO - K etv,

HUNAN UNIVERSITY

—————————————————— <1000 [ =data @| ¢ 10°
| Phys. Rev. D99, 0111003R)2019 7|,
%500- §, 104
> Ngig = 3112 + 64 (AJERKTE: 0.6%) 2 8 1
10" 2 ; “
> B(DO - KOr*e*v,)= (1.434 + 0.029 + 0.032)% 20 e e @V
fs—wave = (5.51 4+ 0.97 + 0.62)% 2™
o 150 ~ 200
> EDRERARRET 2 oo i
$ 2 100} 45
ry = 146 £ 0.07 £ 0.02, 5 %f
r, = 0.67 + 0.06 + 0.01 02 04 06 08 1
g2 (GeV-/c*)
300 . 200
% 200 —I t g’ o0
§ % 100 | |
100 | I -

x (radians)

2022/7/29 zhangshulei@BESII| ’ 17



c-> s REFEITIRENFERS

HUNAN UNIVERSITY

LI /B S S H/FREF/RACEE]  BESIEF R EBLIR

BESII/2018/26 Y/N/N
_ CLEO/2015/207 Y/N/N
Dy - ¢(KTK™)erv, oy i KB @4.13 ~ 4.23GeV
BABAR/2008/25k Y/Y/N
CLEO-11/1994/308 N/Y/Y
BESIII/2018/22 Y/N/N
Dg = ¢(KTK™)p"v, FOCUS/2004/793 N/Y/N A @4.13 ~ 4.23GeV
E687/1994/90 N/Y/Y
BESIII/2016/18k Y/Y/N
D* - K°(K~mt)e'tv, BABAR/2011/70k Y/Y/N v

CLEO/2010/5k Y/Y/N

D* - KK~ nH)utv, CLEO/2010/5k Y/Y/N #E 1T
FOCUS/2002/15k N/Y/N

D*- K*°(K°n%)e*v, N N/N/N FHAT

D* - K (K°n”)utv, N N/N/N 17

D° - K*~ (K n%e*v, CLEO/2005/94 Y/N/N H#HiTH

D° - K*~(K~n%)u*v, N N/N/N HiTH

D° 5 K*~ (K% )e*v, BESIII/2019/3k Y/Y/N v
CLEO/2005/125 Y/N/N
2022/7/29 D® - K*~(K°n )y, FOCUS/2005/175 Y/Y/N 47 18
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| Phys. Rev. Lett. 122, 062001 (2019) i

S [ ' 1 <150f 300f -
3 100 j @ 1 lg | 18 g o
%SO_ 15 s :2100 g :gwo— ]
§ 4 ~n_ } § ] b—-——— 1 - = T
&8) J 1 Lh“"‘l-r—- H 1 1 1 1 1 1 i 1
075 1 % 05 T 5 s o0 05 1 L) 0 2
m,.(GeV/c?) cosO;, X
= T ' 1o ' 400F ' ]
S 150f | ® 12 1 . - @
3 | * 13 19 2 2 300} :
D g} : 1e 1% g 5200 ]
g sof 12 1 @100k 1@ @ 100F !
g i § L T R e R N ]
R A . s = : = L+ T II“" _____ ——III‘-—-
0053 1 % 0.5 1 L5 0r—05 0 05 1 =22 0 2
m,.(GeV/c?) qA(GeV?/c?) cos0, 4
Signal mode This analysis (x1073)
B(D*—f,(500)etv,)+B(DT—f,(980)e*v
> R = ( 0 . e)+B( —Jo ) > 2.7@90%CL D° > e, 1.445 + 0.058 + 0.039
B(D*—-ay(980)etv,) D° > petu, 1.445 £ 0.058 4 0.039
. Dt - g xtety, 2.449 + 0.074 £0.073
> 3o Fll ap APUETRZS (R= 3, PRD82,034016(2010))  D* - plets, 1.860 + 0.070 + 0.061
DT - wety, 2.05 £0.66 £+ 0.30
_ _ Dt — £4(500)etw,, £o(500) - zta~  0.630 = 0.043 + 0.032
> 1y = 1.695 + 0.083 + 0.051, 7, = 0.845 + 0.056 & 0.039 57 = fol300erue o(s00) > rra 06300083
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RS c->d HEBIEIETT:. D > putv,

HUNAN UNIVERSITY

l Phys Rev. D 104, LO977103 (2027) | gol. ¢ Data
_________________ . — Total fit
E - —— Signal ‘
N IREEEE Peaking BKG
» Ngig =570 £ 40 E 60__---Fitte:ingBKG
[ Simulated CBKG
> B(DO > p~utu,)= (135 + 0.09 + 0.09)x103 5 zof
s D o 0
SEMESHEER— "
> e
(LFQM, CCQM, and LCSR methods). B ,
_ . 0.93-0.96- | E———— S
7 Fuge =000 L OLLvs SHE095090 NOLEUV o Gl bbb il 58
Y. L. Wu, M. Zhong, and Y. B. Zuo, Int. J. Mod. Phys. A 21, 6125 (2006) -5 -0.1 0 0.1
T. Sekihara and E. Oset, Phys. Rev. D92, 054038 (2015) Mlznjss (GeV2/c4)

N. R. Soni, M. A. lvanov, J. G. Korner, J. N. Pandya, P. Santorelli, and C. T.
Tran, Phys. Rev. D98, 114031 (2018)

M. A. Ivanov, J. G. Kérner, J. N. Pandya, P. Santorelli, N. R. Soni, and C. T.
Tran, Front. Phys.14, 64401 (2019)

H. Y. Cheng and X. W. Kang, Eur. Phys. J. C77, 587(2017);77, 863(E) (2017)
R. N. Faustov, V. O. Galkin, and X. W. Kang, Phys. Rev. D101, 013004 (2020)
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Ak Z c -> d ZEBUFERET

HUNAN UNIVERSITY

| Phys Rev. D 101, 072005 (2020) I B
————————————————— 40— —— Data
- —— Total fit

> 301 L ke
» Ngig =194 £ 20 S ] Simulated CBKG
> B(DT - wptv,)=(17.7 + 1.8 + 1.1)x10~* < 20 +

urv,)= 17718+ 1.1) @ [DY > wnt n°

& T
SEANBISTHELER 5 $ 1f t
(LFQM, CCQM, and LCSR methods). Y adh o S N

ROQEHE bbb b b b b

» Ryje =1.05 % 0.14 vs SM: 0.93-0.99 -> No LFUV ~ -5F :
| U
H. Y. Cheng and X. W. Kang, Eur. Phys. J. C77, 587(2017);77, 863(E) (2017)

T. Sekihara and E. Oset, Phys. Rev. D92, 054038 (2015)

N. R. Soni, M. A. lvanov, J. G. Korner, J. N. Pandya, P. Santorelli, and C. T.
Tran, Phys. Rev. D98, 114031 (2018)

M. A. Ivanov, J. G. Kérner, J. N. Pandya, P. Santorelli, N. R. Soni, and C. T.
Tran, Front. Phys.14, 64401 (2019)

H.B. Fu, W. Cheng, L. Zheng, D.D. Hu, T. Zhong, Phys. Rev. Research 2,
043129 (2020)

R. N. Faustov, V. O. Galkin, and X. W. Kang, Phys. Rev. D101, 013004 (2020)
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/‘Mk c-> d HBINEZTF. pr - K 0etv,

HUNAN UNIVERSITY

' Phys. Rev. Lett. 122, 061801 (2019) 1} £ ol @
> K @4.18 Gev Bof

0.5 o.95
M- (GeV/c )

» Nsig(Ds = K*%e*v,) = 155.0 + 17.2

> B(DF - K*%e*v,)=(2.37 + 0.26 + 0.20)x 1073
> BIRNERAREF
ry = 1.67 + 0.34 + 0.16, r, = 0.77 + 0.28 + 0.07

Events/0.2
Events/0.2

> fFEL.QCDFN U-spin (d & s) XIRRIEEAITRER: g 2
< [}
- (O]
Use BESIII and CLEO measurement g ol e
oo == = TR
D S KO D+ x(radlans) §
FPI=E (0) /P =70 (0) | 1.16 4 0.14 + 0.02 i R
pDE 2K TSMP 1.13+0.26 £ 0.11 02 01 0 01 02
pD K Do 0.93 £ 0.36 & 0.10 MNP (G’
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i) il A K T SVed= 10

Vo HUNAN UNIVERSITY

I FH B AL 58 508 7 A S B S AR A PR 38, BESINSEIONID ) A T 03

TERRATARE (p,w,K*) IFET —RIIFHEER T

> JE PRI IR E A0 7 S B

> LR AT SR T IR TS LS

> R T IRE A IE T

> BHZFANRE O

Hot u i) BIHF 58 IEAEBESIN T &

\}
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Ak

HUNAN UNIVERSITY

F______________‘

1> bR

> BRI

12U B s -
20 fb'l @ 3.773 GeV
211:2022.6.20):
2.93 fb1 + 5.0 fb!

-~~~ - =-=-====7==="="1

'BESIII go after Best! :

_—_—_—_—_—_—_—_J

ﬁW/

2022/7/29

BESIII BESIII Belle Belle 11
Luminosity 2.9 fb~1@3.773 GeV 20 fb~1@3.773 GeV 0.28 ab™! 50 ab~!
D" 5 K- etv, 0.4%stat. 0-5%syst.  0-2%stat.0-4%syst.  1.0%stat, 3-2%zyss,  0-1%stat. 1.6%0ryes.
DO - K_,u,+1/# 0-5%stat. 0-4%syst. 0-2%stat.0-4%syst.
DO — 7r'e+1/e 1-3%stat. 0.7%syst. 0.5%31;3,1;.0.4%51;31;_ 3-2%stat. 4-8%;yst. 0-2%Stat.2-4%;yst.
D% 7T_;1,+VH NA 0-8%stat.0-8%syst.
DY 5 K*ety,
rv 5-0%stat.2-0%syst. 2-()(%)sta»t.2-0(%)syst. - -
TA 10-%stat.2-0%syst. 4-0%stat.2-0%syst. - -
DY = a5 (980)e v, NA 10.%stat.5.0 %syst. - -
DO — Kl_(1270)6+l/e NA 10-%stat.5-0%syst. = =
Dt — K0€+Ve 0-6%stat. 1.7%syst. 0-2%stat.1-0%syst. - -
Dt — KEe+I/e 0-9%stat. 1-6%syst. 0-4%stat.1-0%syst. - -
D¥ 5 KOuty, NA 0.3%stat. 1.0%bsyst. E -
Dt —» K*Yty,
Al (O) 1-7%stat. 2-0%syst. 0-7%stat. 1-0%syst. - -
(A% 4-O%stat. 0-5%syst. 1-6%stat.0-5%syst. - -
TA 5-O%stat. l-O%syst. 2-O%stat.1-0%syst. - B
Dt > 7T06+l/e 1-9%stat. 0-5%syst. 0-7%stat.0-5%syst. = =
Dt - nuty, NA 1.0% s 1.0 %osa. - -
D+ — ne+7/e 4-5%stat.2-0%syst. 2-0%stat.2-0%syst. B -
Dt > n’e+1/e NA 10-%stat.5-0%syst. = =
DT — wety,
Ty 7-2%stat. 4-8%)syst. 3-O%stat.2-0%syst. - -
TA 14%stat. 5-0(%)syst. 3-0%stat.2-0%syst. - B
DT — a(980)et v, NA 10.%stat.5.0%syst. - -
D¥ = KV(1270)et v, NA 10.%stat.5-0%syst. - -
DOH) ,0_(0)6+Ve
(A% 5-0%stat.4-0%syst. 2-O%stat.2-0%syst. - -
TA 8-0%stat.4-0%syst. 3-O%stat.2-0%syst. - —
zhangshulei@BESIII 24



f]ﬂ k¥ D? - K*~e*v, (Backup )

HUNAN UNIVERSITY

d°T = F”Z:;” XBI(m?*, q¢* 0k, 0., x) x dm*dg*d cos(0)d cos(6.)d

Where X = py,mp and B = 2p*/m , Py is the momentum of the K~ m¥ system in the
rest D° system and p* is the momentum of K~ in the K~ rest frame

I=T,+15c0820, + T3sin?0.cos2x + Lysin20.cosx + Issinb.cosy
+ Tscosl. + Irsinb,.siny + Tgsin20,.siny + Losin?0,.sin2y

|.7:.1|2 —917720k(|f2|2 - l]‘-zl )}
—1{lFA? = 3sin®0c (|2l + | Fsl*)}
I; = §{|f2|2 |~F| )}51-71291<

Iy = 3 Re(Fi Fy)sinfk
= Re(F;F3)sinfk
Is = Re(F; F3)sin*0
I; = Im(F F5)sinfg
Is = sIm(F 1 F;)sinfx

Iy = — 3 Im(FoFF5)sin*0
2022/7/29 zhangshulei@BESIII 25



ga) (Al A& Z D°® - K*~e*v, (Backup)

2
Vo HUNAN UNIVERSITY

F1=Fo+ Fricosly, Fo = \/Li]"n. JFa= %]"31

Fi1 = 2/2aqH, X A(m), Fa1 = 20q(Hy +H-) x A(m), Fa1 = 20q(H;. = H-) x A(m)

Mp P
Hi(q?) = (Mp + Mk,)A1(¢%) F Az,,DﬂM'f(’; V(g?)
4M?

2
P
Ho(4%) = s [(M} — Mi. — a*)(Mp + Mk)A1(%) — 5725 A2 (¢?)]

F10 = PKr A
10 =— PK le—_—"-!-r s(m)

MA
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