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BESI Outline

Introduction to inclusive decay
* Methods for inclusive decay
*Inclusive decays at BESIII

*Summary & prospect
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BESIT Standard model

« Standard model(SM):

Success and shortage of SM:

v A good framework of particle physics based on 3
interactions and 61 basic particles;

v Agreement well with most experiments;
v" Successful predictions.
. L3 ° ® '
- No gravity: Higher precision!
* Parameters;
- * CP violation; More situations!
Qs O @ cruesrosons Q * Neutrino oscillation;
* Non-perturbative; .
. P New physics!

Dong Xiao (LZU) Inclusive decay at BESIII



BESIT Inclusive decay — New physics

 Why study inclusive decay?

BESIII Publication Inclusive

‘ ilecay

Standard Model ‘ v
Know ph%ics 7 ‘\e_‘"’
\ (A

; “

L/ !
% -
minclusive decay mOthers Ne\NhySICS

-----------------------------

,J\' New pattern ; Incr_easmg_j attention
2 on inclusive decay!
Inclusive / 7 ormmmmeemmmeeees \
. New method ) .
decay N Semmmmmmmm e Growing numbers of
N S . experimental research, but
\____New physics less theoretical.

----------------------------
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BESII

« BEPCII

o L =
AL ,.

BEPCII

BESIII

layers ‘ .

Electro Magnetic
Calorimeter

\ iz,
S s

First HEP collider in China (1988)
c.m.s energy: 2~ 5 GeV
Max luminosity: 1x1033cm-2s-

T/ ‘W(és)
6 |- A MarkI )
s v

* Dasp

4 - % Crystal Ball
3 VL] |

i U l I 11 [ I tf
P 2 S — — I —

‘3 — 3‘.5!‘!‘;, — DSBS" ‘ — 471"\‘:

Non-perturbative J /i : 2.97 fo'(10B)

W(3686): 4.07 fb1(2.7B)
W(3770): 20 fb-!
4.6~4.95GeV: 6.4 fb

T — charm region
¥ . D/Ds. A}...
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BESIT Inclusive decay

* Inclusive decay:

« Decay as A - B+ X, B s a certain particle, X contains any possible particles,
then this decay is called an inclusive decay of particle 4;

* Inclusive decay is the sum of a series of exclusive decays. W§< ,
e

 Motivation: .

» Provide verifications for SM parameters; .. £

» Guide for undiscovered exclusive decays;
» Study the characteristics of a series of decays.

A¢ - AX(exclusive) ~ (30.1+ 1.2)%

C_)S€+Ve |Ves |

* Research objects:
» BF;
« Decay parameter; ,

SB(A-E = AX) exclusive
- CPV = (78.8+ 6.3)%
%(AZ - AX) inclusive

A¢ - AX(inclusive) = (38.2 +£2.6)%

=> Any other decay modes?

Dong Xiao (LZU) Inclusive decay at BESIII 5




BESII

eD*:

Status of inclusive decay

DO:

v Inclusive modes v Inclusive modes

I e semilepfonic CLEO,2010 (16.07 + 0.30)% I e+ anything CLEO,2010 M (6.49+0.11)%

Ts i ot BES2,2008 (17.6 + 3.2)% Lo u* anything BES2,2008 e

By K-anphing BES2,2007 (574 1ay% Lr K- aiig 2 e

By Reybig i 1 ayting BES3,2023 (612595 N e e DS S 2123 e

—— BES2,2007 9osy oo e Eﬁzxggz .
Ty K*(892)  anylhing (15+9)%

- K183 cohing BES2,2006 et Iy K'(892)" anything BES,2,005 O+ 0%

5 K'(892)° anything BES,2005 (23+£5)% Iy K(892)" anyihing BES2,2006 <36%

Fa K*(892)° anything BES,2005 < 6.6% I K (892)" anyihing BES,2005 (28+13)%

Ta 7 anything CLEO,2006 (63+0.1)% I rengihng CLEO,2006 (9.5£0.9)%

Ein 7' anything CLEO,2006 (1.04+0.18)% Lt 7" anything CLEO,2006 (2484 0.27)%

ki ¢ anything BES3,2019 (1.12 4 0.04)% iy $ anything BES3,2019 (1.08 4 0.04)%

v Inclusive modes

T ¢* anylhing 3.95+035% +—> BESIII, PRL
T kg so+16)% +——> BESIII, on-going
I's n anything so+16)% +———> BESIIL, PRD
I's A anything @#82'39)% +——— BESIII, PRL

T'so K%onyrhing (9-9 + 0-7}% T BE SIII, EPJC

(24 +8)%

T Jprongs

Dong Xiao (LZU)
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BESII

eDT:

Status of inclusive decay

*  Inclusive modes

I e* semileptonic
I 7 anything

Ts m~ anything

ry 7" anything

s K~ anything

Ty K™ anything

ke K. anything

Ts 7 anything

Ls w anything

T 7' anything

ke fo(980) anything, fo — x*m~
T12 o anything

Ty K7 K~ anything
T K% K* anything
Tis K K~ anything
Ty 2 K% anything
I'ir 2 K+ anything
t 2 K~ anything

BES3,2021
CLEO,2009
CLEO,2009
CLEO,2009
CLEO,2009
CLEO,2009
CLEO,2009
CLEO,2009
CLEO,2009
BES3,2015

CLEO,2009
CLEO,2009
CLEO,2009
CLEO,2009

CLEO,2009
CLEO,2009

CLEO,2009
CLEO,2009

[

[2]

[3]

(6.33 + 0.15)%
(119.3 £ 1.4)%
(43.2£0.9)%
(123 + 7%
(18.7 £ 0.5)%
(28.9 +£0.7)%
(19.0 £ 1.1)%
(29.9 + 2.8)%
(6.1+1.4)%
(10.3 £ 1.4)%
< 1.3%

(15.7 + 1.0)%
(158 £ 0.1 %
(5.8 +0.5)%
(1.9 + 0.4)%
(1.70 + 0.32)%
< 2.6 x 1073

< 6x10™

J/W: none

P': K2X (BES3, 2021)
PDG not record yet

BESIII inclusive studies

PRD(L), 1

mPRD mPRL mPLB mEPJC mJHEP mPRD(L)

Dong Xiao (LZU)
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BESII

Inclusive decays at BESIII

inter-particle

o | o | x|
v, | o
Multi charged Tttty :'7;3,‘7;;%‘:)'(‘:
tracks [T |
ntor-particle | KX (A%} KX | (3686) > KX
Shortlived ."-;l;)-(-} n'X v vty

Neutron

Dong Xiao (LZU)

f:l Will be introduced in this report.
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BESIT Methods for inclusive decay

* Double tag

» Necessity:
* Only part of the final states are reconstructed in
inclusive decay, single-tag(ST) is not executable.

» Reasonability:
 The A, are produced in pairs at threshold on BESIII, no
other accompanied particles, 4-momentum conservation.

» Advantage:

Absolute BF, decay parameter, CPV;

» Less backgroundthan ST;

« Cancel out some systematic uncertainties.

Dong Xiao (LZU) Inclusive decay at BESIII 9




BESIT Methods for inclusive decay

« Data driven Using control sample from data to determine the efficiency of
inclusive decay.

o MC can not simulate

>Necessity: the real data well.

* The inclusive decay contains multiple exclusive decays,

of which the phase space is complicated. 1aof

120 F

* There are still undiscovered exclusive decays.

* The efficiency in different phase space may vary greatly.

Events/(10 MeV/c)
5222
I I I I I I I

3
(=3

<

=)
g
o
=3

»Reasonability:

* The detector doesn’t matter the history of particles.

*

Signal
sample

Dong Xiao (LZU) Inclusive decay at BESIII



BESIT Methods for inclusive decay

» Unfolding Apply for single charged particles (e, u, m, K, p)

l N Netrue
: : Nﬂtrue
: : N. 7grue
= | | grue
-}t‘r\'inw . NI;)bs \\ ________ _/’ N;Tue
> Necessity: e
* The stable charged particle can only be confirmed by PID.
e Loss and mistakes in PID.
o _ Control sample
» Difficulties: I

* Study control samples of 5 particles (e, u, T, K, p) to obtain
5x5 elements of PID matrix;
* Unfolding in each phase space point.

o

Dong Xiao (LZU) Inclusive decay at BESIII



BESIT Methods for inclusive decay

* Reweight Suppose that a variable x distribute differently in

MC and data: pMC(x) pdata(x)

Problem:

. — Data
W — e How much of the difference of yields between using the

efficiency from MC N, and real data Ny, ?

0 b
* Averaged efficiency from MC: *

—— _ Mmc _ Jy Nmc()emc(x)dx

. Ty = Ny (%)
Nmc J, Nmc(x)dx

= [, pmc(emc(x)dx,  pyclx) = [, Nymc(x)dx

 Using averaged efficiency from MC to obtained the yields:

SN NN N N BN B B B By

__ Ndata __ fb Ngata(X)€qata (X)dx 1 fb Pdata(X)Edata(x)dx : Ngata (%)

" Naata = e Jp Puc®emc(x)dx N dataE Jp Puc®emc(dx | Paata(*) = Jp Naata (x)dx

Dong Xiao (LZU) Inclusive decay at BESIII



BESIT Methods for inclusive decay

« Dynamic binning The efficiency varies greatly in phase space.

2p, M, L
) b; —
ZbiIVbi l Nbi

=

-\ The averaged efficiency is influenced by the phase
' 7% space distribution. If the efficiency varies largely,

Z % A A %////%%////2 the binning scheme will bring sizable bias.

[01,05]{(05 089](09,13]13, 171{(1.7 21](2.1, 2.5]
Momentum (GeV)

e,

Loose binning => systematic uncertainty
Tight binning => statistical uncertainty.

» Necessity:
» Efficiency varies with the phase space distribution, MC differs with data;

* The binning scheme will influence the uncertainty.

» Difficulties:
* Reduce the sys. & sta. uncertainties simultaneously.

Dong Xiao (LZU) Inclusive decay at BESIII



BESIT Methods for inclusive decay

1
0.9
0.8

* Dynamic binning

| cosO |

0.7
06
0.5

cosf cosf

0.4

4 X4

03
02

0
0 01 02 03 04 05 06 07 08 09

P (GeV/c)

p (GeV) p (GeV)

Control sample Real data

0 01 02 03 04 05 06 07 08 09
P; (GeV/c)

* For a certain point A in the phase space of real data, we can look for its corresponding point
B in the control sample, then calculate the efficiency using the neighborhood region of B.

The systematic and statistic uncertainty can be balanced by varying the size of
neighborhood of B.

Dong Xiao (LZU) Inclusive decay at BESIII



BESIT Methods for inclusive decay

* Multivariate Analysis

L. "Signdl (training sarhple)

= Background (training sample)

o iélgnal (tEst sanjlple) ]
2 B
Z 2] Background (test sample)
L = T Sl e e TS 10
Background =
{3 s
g
i
2 9z o4 08 of X 6

k_p_cms. K_oth_cms p_p_ems

Input variable: pk_cth_oms.
T T T
@

(1N} dM 1 0.02:
(1N} d 1 0.034

0w (8.9): (0.0, 075 (0.0, B01%
el
O (5,85 0.0, 087% ! 8.0, 005%

0102 03 0.4 05 06 0.7 08 0.9 02 04 06 08 1 12 02 04 05 08 1
p_cth_cms pk_p_cms pk_cth_cms

B Combining the activation patterns at one time point

N Before Cut

® classA
= classB

Voltage channel 2

1 1.05 1.1 1.15 1.2 1.25

__Kulmngnrnu&rnimuv test: signal (background) probability = 0.227 (0.119)

1.2
MLP resnansa

Voltage channel 1

Dong Xiao (LZU) Inclusive decay at BESIII
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BESII Al > Xetv,

« Al - Xetv,: Phys. Rev. Lett. 121 251801 X.Z.H, et al. BESIII 2018

Phys. Rev. D 107 052005 Lei Li, etal. BESIII 2023
In HQET, the u. d plays as passive quarks, the decay of A% is dominated by ¢ — s transition, including

are semi-leptonic channels (e v, or u*v,) and non-leptonic channels(A. KJ. K7)
W§<

@

o~
e

e+
—

Q@

c—>s(dwt

Example: T'(Af - Xe*v,)/T'(D* - Xe*v,), theories provide different predictions, effective-quark
predicts it to be 1.67, heavy-quark expansion predicts it to be 1.2. Precise measurement can distinguish

different theories.

Dong Xiao (LZU) Inclusive decay at BESIII


https://journals.aps.org/prl/pdf/10.1103/PhysRevLett.121.251801
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.107.052005

BESII Al > Xetv,

* PID Unfolding:

nobs Ntruth
€ €eve Eu—e Emoe CEK-e Ep-e €
nobs Ntruth
Z Cesp  Eu-p Emop Ek-p Epou K
n}o{bs €e—K €u—K En-oK EK-K Ep-K ngruth
\ obs / €eop Eu-p Emop EKk-p  Epop N truth /
np »

Basic idea: matrix inversion to estimate the number of each kind of particle.

Dong Xiao (LZU) Inclusive decay at BESIII 17




BESII Al > Xetv,

» Control sample:

Pure control sample is essential for PID unfolding:

» et ete” — yete;

» 7t J/Yp - KTK-ntn=(n°) and J/p — pprta—(7°);

» K= J/p = KTK—nta=(7%) and J/¢ - KTK- KT K= (7).
> p(p): I/ — pprtr(n®),

Then calculate the efficiency for each track identified as a certain particle.

g 5 LE . aolp
809 E=1 Zog [ = 209 Zog [+
57 Feex 5 [ 5 3 ot .
= FoK = For = i F= ——
508 = [ et E0s = o8 +—+— 508 [= e
075 - 07 B 07 e T 07T E -
06 = 06 - 0.6 06
E B F
05 0.5 — 05 05
04 = 04 |- 04 04 F
03 E 03 L —— ] 03 03
E -+ 02 & —— 0.2 0.2
0.2 _‘_—6— —+ o £ L~ o o
0.1 = e T e - X 1L
ST - | | T 0= . - =TT e L 0 L el 4 e P T IS S B B 1 !
002 03 04 05 06 07 “_08 0.9 1 0z 03 04 05 06 07 08 09 1 02 03 04 05 06 07 08 09 1 02 03 04 05 06 07 08 09 1
} ) ) ’ ) ) ) . Momentum of pi+ (GeV/e) Momentum of k+ (GeV/c) Momentum of p+ (GeVic)

Momentum of e+ (GeV/c)

Dong Xiao (LZU) Inclusive decay at BESIII



BESII Al > Xetv,

* Inverse & extension:

By solving the matrix equation, the yield of AT — Xe*v, can be obtained.

data
600 Aqrxk Corr. yields 600 NPT = 4868 + 118
’o\ +++ —8— Ak y ’G XZ/HdOf —=1.07 ----Ztalr(i
= = s Ao Aety,
% + % ---- Ag— pKeTy,
o C'J 2 v,
n 400 + + o 400 Al A1405) €'y,
Q + o oo Al A(1520) @',
g + + ._9_’ Ai—ne'v,
2
o 200 4 S 200
w w
g
1 1 | 1 1 1 +|—0—- RS TRt [ECPRe poroiis Loooo | I i RN ;-
02 03 04 05 06 07 08 09 1 0 01 02 03 04 05 06 07 08 09 1
p (GeV/ec) p (GeV/c)

The electron with momentum below 0.2 GeV can not be detected by the spectrometer, the
efficiency is extremely low. Extension to the whole region is essential to obtain the total yield.

Latest result from BESIII is B(Af - Xe*v,) = (4.06 + 0.10 + 0.09)% , the ratio with Dt -
Xetv,is 1.28 + 0.05. Effective-quark theory: 1.67 [Phys. Rev. D 107, 052005]

Heavy-quark expansion theory: 1.2

Dong Xiao (LZU) Inclusive decay at BESIII


https://journals.aps.org/prd/abstract/10.1103/PhysRevD.107.052005

BESI DI} > nmintn X

D} 5> mtmtn X: Phys. Rev.D 108 032001 H.Cai, L.Y.Dong,L. Sun,et al. BESII 2023

Estimate the leading background in B® -» D*“ttv_, v+ —» ntntm~v, (test LFU).

T T - T T T T 4
® Duta

—_ = =

e = ]

r JT ‘ BO — D _T+V.r -E': 1200 — (b) — Total model —

% - s — oy, -

= 1000 LHCb B—D"tv,

,VT ) - B— D"DNX) .

D° ™800 W50y

— r B — D" 3inX .

. v o 600 M-

D ’ 1:% C - Comb. bkg .

0 " = 400 — -

B _ = C .

+ 200 —

1) L _

PV AZ > 405: JE & n .

T 0 o . o

+ >
P . P 7 3000 4000 5000

m(D" 1 ) [MeV/c2]
14000
2500: 15000 - - 12000;7
% 2000: g g D — K-K*r- 10000:—
i 1500§ E 10000_— 3000;_
£ 10005 ‘E L 6000:—
FE E 50001 - 4000i
500E . & i :
E R - . r L N . 2000(—
1.90 1.95 2.00 2.05 r
ry

M(D?) (GeV/icY) 8.
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.108.032001

BESII

D} s> ot X:

M(n*ata) interval 1 2 3 4 5 6
Raw yield 23008 £71.1 28834 858 24057776 26300813 19443706 22762743
K(.,f contribution 59.1£1.3 1482 + 2.1 1150+ 1.8 936+ 1.7 477+ 1.2 484 +1.2
MisID contribution 190.1 + 2.4 207.3+3.0 2146 £2.5 226.6 £2.6 1643 +22 171.8 =22
Total background 2492 £ 2.7 4455+ 3.6 3206 £ 3.1 3202 3.1 212.0£25 2202+ 2.5
Background subtracted yield 2051.6+71.1 2437.9+859 2076.1 £77.7 23098 +£81.4 17322+£70.7 2056.0+74.4
M(x*ztr™) interval 7 8 9 10 11
Raw yield 19243 +£65.2 21825688 1926.0£655 1993.0x63.7 767.7+34.0
K% contribution 3.1 = 1.0 369+ 1.0 31.1 1.0 10.7 +0.6 1.4+02
MisID contribution 1275+ 1.9 169.0 2.2 168.3 +2.2 1263+ 1.9 39103
Total background 158.7+2.2 2059+ 25 1994+ 24 137020 53+x04
Background subtracted yield 1765.6 £65.2 1976.6 £68.8 1720.6£65.5 1850.0x63.7 702.4+34.0
Results: o oF IE. N
A +14
© osf —+
B(Df — a~n*a~X) = (32.81 + 035 + 0.63,,)%. T N
=
S o0z2f
2 .
o] - —
- B
0.1
S P B B P PR B/ B s o
04 06 08 10 12 14 16 1.8 20
M) (GeV/ie?)
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BESII Af - AX

« AT - AX: Phys. Rev. Lett. 121 062003
D. Xiao, et al. BESIII 2018

Sum of all exclusive: (30.1+1.2)%.
Challenge: efficiency of A reconstruction.

Data Driven:

*
e .

2.3
2.295
229F, -

“IIIIIIIIIIIIIIIIII..

2.285 |
2.28
2.275

at
a
N . = a a
= = o a
a o @9 o
2.27 S
. Gesssspesssssassaas . gesssssssszssssssss
a H H o H i - o
é H . . . H =)
H . . i
" -] L L] . O ]
H . '
H = a i
N H & o . i
H o '
“ " g i
= a

(GeV/e?)

2.265
2.26
2.255

J

L LEEEE LR LR 1.1 1105 111 1,115 112 1125 113 1.135

M, (GeV/c?)

g EEEEEEEESR EEEEE NNy
..IIIIIIIIIIIIIIIII“

T o ow

*
*
*
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.121.062003

BCSII A - AX

« Control sample & binning:

“IIIIIIIIIIIIIIIII.
*

Taking advantage of high statistics of /1 (101°)

g EEEEEEESR EEEEEN,
..IIIIIIIIIIIIIII"

Control channel: J/W - pKTA . u

..IIIIIIIIIIIIIIII-‘

Fit the spectrum of recoil mass of p and K before find a A:

20000 : - . -
{.: - pbin: 1 cth bin: 1 “% I e a8 1SS U108 A % N s
~ % B = true miss fake A g m— {rue miss fake A
> 15000 £ m— frue miss Sgm true A iz m— {rue Miss Sgm true A
§ % 1500 L — (rue miss Sgm fake A % st m— lrue miss Sgm fake /
@ B e fgke Miss true A o wee fake miss true A
u . i e fake miss fake A
. fake miss fake A - 4
1 10000 — "]
~ = : -
} N L 1000~
= - I -
£ 5000 - o [
0_ ‘ - 1;)5 11 1;5 1.2 1.25 0- 1.1 1.13
1.05 1.1 1.15 1.2 1.25 . - : k : : g

M ecoil (]_IK+)(GEV/C2) Mrecoll(]_JK+)(Gev/cz)

Results:

Then fit the M, .cou (PK™') v.s. My~ (A) after finding a A. B(Aj - A+ X) - (38-23.'%;)%

Dong Xiao (LZU) Inclusive decay at BESIII



BESII

DO/+ N ¢X

- DY+ 5 pX: Phys. Rev. D 100 072006 S.Q. Qu, J.H. Wei, et al. BESIII 2019
The efficiency is also obtained from MC. The Decay mode B
" - : 5 patad 123+ 1.0)%l
remaining difference between data and MC is P ﬁ;’f 221007
) ) : : D = 5.70 4 0.14) x 1073
studied with data-driven hadronic events. Dt z; E8_86 L 1.14§  10-6
Sum (2.87 £ 1.00)%
. . . D" = gy (2.81 4 0.19) x 10~
* Fit & sideband subtraction DY — ¢K" (4134 0.31) x 103
D° — pK° (4.13+0.31) x 1072
F D = pw <21x107°
i D’ = (7 7 ) g v (20 £ 10) x 1073
400+ (@ D’ - (¢p0)S_W:VC (140 +1.2) x 107
& ] D° = (p")pwave (8.5+2.8) x 1073
8 I D% = (p")p ae (8.1+3.8) x 107
= 200y D’ = ¢n° (1.17 £ 0.04) x 1073
= D° = ¢ (1.81 +£0.46) x 107*
-+ Sum (1.14 £ 0.09)%
= o
: 19 Result
2 ol esults:
S . _
m i .
20+ This work CLEO [2]
! D" — ¢X 1.135 £ 0.034 = 0.031 1.03 = 0.10 + 0.07
Fee b D° — $X 1.091 £ 0.027 = 0.035 1.05 + 0.08 + 0.07
1 1.05

M,.,. (GeVic?)
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.100.072006

BCSII A; - nX

- A7 - nX: Phys. Rev.D 108 L031101 L.Q. Zhang, et al. BESIII 2023
i [ 50 + 16)%
! iy ; } from PDG
I'm n anything (50 + 16)%

The sum of exclusive decays of AL - pX and AT — nX are 44.5%. 25.4%. Precise
determination of inclusive decay may help search for undiscovered exclusive decays.

 Tag mode: m

Only choose the AL - pK ~n™ as tag mode. \ V
(Highest statistics, lowest background)

« Control sample: choose J /Y — pnm™. et | IG ' e~
« E; > 0.48 GeV e
* Number of hits Hits; > 20 \

 second moment S;; > 18 cm? o/ w

. Nﬁ=0
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BESII

g
J
|
<

* Reweight:

I~ L T T T 5
g E ] soo00 3
smm:-(a) “+ Data Eﬂ'mg'(b) “+ Data E g (C) ™ ~+ Data ]
3 —— PSHP MC — — PSHP MC E w0000k - ) —— PSHP MC E
SU[H:H]___ “ sideband E e Gideband E r s = ~—— Sideband ]
0 E. [ o = w e i ]
Laoooo - Eemu-cmE ] Lok E
Q30000 L0000 E : ]
w o f w 1 W20000f 3
20000 f- 20000 b, 3 ]
10000 f- 10000 :_}I’ “At_\»__‘ E 10000 3
ﬂ_ T e E ,:

Bl 4 I L o L [ e E i I PP e ﬂm.: = L [ Laa
%.ﬂ 02 04 06 08 10 12 14 16 18 20 0 10 20 30 40 50 60 70 80 S0 100 0 10 20 30 40 50 60 70 B0 80 100
E, GeV 8, (cm’) Hits,

Discrepancy between MC and data => Reweight the MC using data-driven.

G0 T T T T T

E ] L T T 3 F T T T T 7
£ + Data ] 00 +Data E 700 & 4 Data =
M0 E = 7, X E 600 f- = 5, > X ] 600 - Ty 3
% E =1 AR, background - - = AR, background 3 E = AR, background
= 400 3 e o background E S00F B3 o background - 500 3 qibackground
.% 100 F T (AIL) ] T oapn e R TR (ALY 2 400E R (AR)
o F i ] & E E = E ]
= F . 5 30 3 & 30 .
- - 4 [= E
z 00E E = E 3 E 3
m F 1 200 = 200 -
e E 100 ) 100 3
= - 0' . . = 0' " R

(1] 0.5 1 1.5 2 L] 20 40} [iA] B 1000 0 20 40 [0 B 10K}

E; (GeV) 5, (cm’) H,

Results:  B(A; - i+ X)=(324+07+15% Sum of exclusive: (25.4 + 0.8) %
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BESIT Summary & Prospect

- BESIII has obtained a series of achievement on inclusive decays, mature
analytical techniques are developed.

* Inclusive decays of A{ are widely studied, on-going analyses:
« A > AXy AY - KX\ A - pX. A - ZTX A - 2K, Af - Xpty,

* Inclusive decays of charmed meson are performed mainly on BES2 and
CLEO, waiting for update:
» D%* - Xetv,y DYF - Xptv, . DY - KEX...

* Inclusive decays of charmonium remain blank, possible analyses:

- J/Y > pX\ J/Y->nX. J/Pp - KiX...

« Some BNV channels can be searched via inclusive decay:
« J/Y > AEXy /P - ppX . DYF - pX...

Dong Xiao (LZU) Inclusive decay at BESIII



BESIT Summary & Prospect

- Dataset at BESIII: (from BESIII physics page)

For J/w For w(3686)

Event number

Sample type Ecms (GeV) Run ID T e

Event numb
Sample type  Ecms (GeV), RunID vent number

On-J/ (2009) 3.097 9947-10878 {28204;):1')3 M e
1088.5£4.4M On-P(3686) (2009) | 3.686 8093-9025 LLGETER L,
On-J/yp (2012) 3.097 27255-28236 315 pb-1) " H 61.63+0.13 pb_-1 )
52940-54976
8774.0+39.4M I411+2.1M
On-J/y (2017-2019) |3.097 55861-56546 On-wi(36860) (2012) 3.686 25338-27080
56788-50015| > 1 PPT) W(50650) (2012) (506.92+0.23 pb-1)
For_ (3770) For above 4.6 GeV:
Sample type Ecms (GeV) Run ID Int. luminosity
11414-13988 Encrgy points | 4.600 GeV  4.612GeV 4628 GeV 4641 GeV  4.66] GeV 4682 GeV  4.698 GeV
) : T YT 3
On-Y(3770) (2010)|3.773 14395-14604|2931.850.2413.6 ob-1 Lumi{pb ") 566,90 10345 519.93 548.15 527.55 166434 534.40
On-Y(3770) (2011)|3.773 20448-23454

- BESIIl is an ideal platform to study inclusive decay!

« Eager for theoretical research!

Thanks for your attention!

Dong Xiao (LZU) Inclusive decay at BESIII


http://english.ihep.cas.cn/bes/doc/2248.html
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