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BEPCII/BESIII: a t-c Factory

Magnet: 1 T Super conducting

First collision in 2008, physics run started in 2009

Operation c.m. energy: 1.84-4.95GeV

vvvvvvvvvvvvvvvvvvvvvv

high lumi, large
datasets, hermetic
detector with good

performance and clean

environment

SMFLNNT TNt ATF RTINS NN v

BEPCII continues to improve, energy upgrade & top-up
reached peak lumi of 1.1x21033cm™2s* @1.89GeV
Secured the running for another 5+ years, with
small(but critical) energy increase and lumi upgrade

MDC EMC
Exps. Spatial dE/dx Energy
resolution resolution resolution
CLEO-c 110 pm 5% 2.2-24 %
BaBar 125 pm 7% 2.67 %
Belle 130 pm 5.6% 22 %
BESIII
<5% o
115 pm (Bhabha) 2.4%
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2009: 106M 1(25) Total:Morethans2 b2 Data samples by BESIII

225M J/
2010: 0.98 fb'11)(3770) (for DO() 2018: More J/W+tuning new RF cavity
2011: 2.93 fb'1 y(3770) (for D®H), accumulated) 2019: 10B J/ (total)
0.48 fb'l @4.01 GeV 8x0.50 fb1 XYZ scan@4.13, 4.16, 4.29-4.44 GeV
2012: 0.45B 1)(25) (total) 2020: 3.8fb! @ 4.61-4.7 GeV (XYZ&AY)
1.30B J/1 (total) 2021: 2.0 fbl @ 4.74-4.946 GeV
2013: 1.09 fb! @4.23 GeV 2021: 2.7B (25) (total)

0.83 fb'! @4.26 GeV
0.54 fb'! @4.36 GeV
10x0.05 fb1 XYZ scan@3.81-4.42 GeV

2022: 2x0.4 fbl@3.65, 3.682 GeV,
5.1 fbl 4(3770) (for D°(), total)

2014: 1.03 fb! @4.42 GeV 2023: ~8 fb*at (3770)

0.11 fbl @4.47 GeV 2024: ~5.4 fb', 20 fb ' 4p(3770) in total

0.11 b @4.53 GeV Dataset Ecm | GeV Lint/fb™! days

0.05 fbt! @4.575 GeV

3770 3 . 1

0.57 fbol @4.60 GeV (for A7) g,(, Scan) > ! o

0.80 fb™ R scan @3.85-4.59 GeV scan 3.800-3.885 0.14in 14 points 6
2015: R-scan 2-3 GeV+2.175 GeV lp” scan 3.768 041 10
2016: 3.20 fb'! @4.178 GeV (for DY) X 3,554 0.13 4
2017: 7x0.50 fb1XYZ scan@4.19-4.27 GeV <2GeV 1.80-2.00 0.025in 13 points 64
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BES]]I BESIIlisin good state in all aspects

BESIII Publication
110

100

90 We have reached 700 paper milestones
80 140 publications in PRL/Nature/Nat. Phys.
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BESTH The upgrade: BEPCII-U

v" An upgrade of BEPCII (BEPCII-U): optimized energy at 2.35 GeV with luminosity 3 times higher than current
BEPCIl and extend the maximum energy to 5.6 GeV
v" With this critical energy increase and lumi upgrade, the operation is secured for another 5+ years
v' BESIII Detector: inner tracker upgrade (CGEM), installed in Oct 2024, full data taking since May 2025
(>250pb-1 already taken)

Upgrade BEPCII
(BEPCII-U)

'I
BEPCII ° \. 31 -

6x10%F

4x 10° r\\.
ugﬁ""“‘ i~ o ““"” " f 906'./. . A A
. e S sy 2.0 3.0 - (Gtgl) 5.0 5.6
v’ Tentative plans
v" Data taking around beam energy 2.35GeV
v" Oct. 2026 — Sep. 2028 Data taking within beam energy 2.1-2.5GeV
v’ Sep. 2028 - Jul. 2030 Data taking within beam energy 2.5-2.8GeV
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BGSI[[ General strategy for New Physics(NP) sea

New physics effects may be very small.

SM contribution is dominant.

SM contribution is highly suppressed.

SM contribution is forbidden.
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7\ 7\ 7\
1) 2 ) 3 )
: . On-threshold
Unique energy H_|gh statistics, e
region and high quality ;
q correlated tags
data samples ata
(B5)

S | > D
1Es0s | )/ W Sample P (3686) Sample: 2.7Billion ’
1E+04 10012 3000

D*(D°) pairs: 20fb1@3773MeV 2000
1E+03 1000/
1E+02 0
1E+01 > 52 fb? of data taken between 1.84 and 4.95 GeV
1E+00

MARKIIl  BESI BESII  BESIII

huge sub-samples, such as 1,7, w, ¢, K, hyperons ...

2025/10/7 Bellell Physics Week

Uniqueness and Strength for NP@BESIII

4 )

Close collab of
theory and
experiment

t/D,t /AT samples

4.03/4.14 GeV 4.17 GeV 4.009/4.178/4.6 GeV

BES CLEOc BESIII




BESIII New Physics Program

uniform blinding strategy and datasets

Common standards & tools common statistic and standards

s WM sharing methods, tools and codes

_——-—/
BNV&LNYV processes =

LFV processes =y
~ dark photon

er symmetry violation

New Physics
Very rare decays

FCNC processes = Exotic seariches -

~ Invisible signatures

= light Higgs, Z'
Charmonium weak decays =

= exotic resonances

Other rare decays =

Rare
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BESII

Selected topics with E

Charm decays with missing energy(invisible

signatures)

¢ Charm meson

¢ Charm ba

ryon

Pure invisible decays

Strange sectors

¢ Hyperons
+ Ks

miss

Invisible decay of light hadrons/light NP particles

Other processes with invisible signatures

(invisible) signatures

With world largest J /1 and (2S)

sample, BESIII is also

v’ a (polarized) hyperon factory for
both precesion measurement and
NP search

Rept.Prog.Phys. 86 (2023) 1, 016201

v" Rich source of light hadrons, such
as 1,1, w,$, K ... from huge
sub-samples

v’ Yields of both at level of 107

2025/10/7
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BGS]]I Features for BESIII searches with missing energ

Complete kinematic constraints: M2 ... U iss Miecoil Mpc
Double tag analysis

Richness and wide usage of various control samples
o Validation of analysis
+ Data-driven background estimation
¢ Derivation of corrections to various experimental effects
¢ Systematic uncertainty evaluation

EM calo energy and shape variables: Egyc Eqys moments
Usage of miscelleneous tools

Blind analysis and unblinding strategies
mva and machine learning

&
&
¢ Smooth model description: KDE, Gaussian Process Regression
o Statistic treatments

&
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BESII

= Complete kinematic constraints:
= Double tag analysis

= Richness and wide usage of various control samples
o Validation of analysis
o Data-driven background estimation
¢ Derivation of corrections to various experimental effects
¢ Systematic uncertainty evaluation

Features for BESIII searches with missi

2
M miss, Umiss, I\/Irecoil , I\/IBC

First Observation of

A*. > netv

= EM calo energy and shape variables: Egy,c E,,, moments

= Usage of miscelleneous tools
Blind analysis and unblinding strategies
mva and machine learning

©
©

¢ Smooth model description: KDE, Gaussian Process
o Statistic treatments

©
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J /Y data
training
sample

J/¥ MC
evaluation
sample

J /Y data
evaluation
sample

A} MC A} data
predicted predicted

® sample



https://iopscience.iop.org/article/10.1088/1674-1137/adcdf3
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.111.L051101
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.111.L051101

BGS]I[ Charm dineutrino decays

In SM, highly suppressed by GIM mechanism, with a very small BF 1079 ~10%5
Stronger diagram cancellation than B & K systems

DY - %vv is the most suggested channel as null test
Upper limits B™@(h. — Fvi) depend on lepton flavor structure (LFV,cLFC,LFU) 2010.02225 W =0 /‘/ /7

VO

BIY*  BiFc B™ NG /mett NG/ Mett N™& /ety
From G. Hiller 10-7 [10-% [10-9 . :
DO — 70 6.1 35 13  47k(395k) 270k (2.3M) 980k (8.3M) w§%< YTTXW/ /
D+ — o+ 25 14 52 7T7k(650K) 440k (3.7M) 1.6M (14 M)
Df — K+ 46 26 96  6k(50k)  34k(290k) 120k (1.1M)
D° — 7070 15 0.8 31 11k(95k) 64k (540k) 230k (2.0M)
D> rtr— 28 1.6 59 22k(180k) 120k(1.0M) 450k (3.8 M)
D° - K*K~ 003 002 006 02k(1.9k) 13k(1l1k) 4.8k(40k)
AF — p* 18 11 39  14k(120k) 82k(700k) 300k (2.6 M)
=+ o 36 21 76 28k(240k) 160k (1.4M) 590k (5.0 M)
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BGS]]I Search for D0 - vy

Analyzing D°DO pairs from 2.9fb-1 psi(3773) data 3

N PRD 105 Lo71102 (2022)

Bﬂ0—>}’}’2a tag tag 51g/€tag

sig —

Double tag
Data-driven modeling of D° — 1°K, X shape
+ KL energy control samples: J/y — ¢Ki7ﬁK0 J/y - K*z¥K] BESIII Result
s Xenergy control sample: D° — TCOKOX ) B(DO - TL'OVV) <2.1x107* @ 90%C. L.
¢ The final bkg shape is constructed by sampling Egﬁ,lc and Efc w/reweighting  The first constraint on charmed
o The corrections are derived with control sample DY — ﬂOK(S)X hadron to di-neutrinos
0 S0 _poMe systematics are investigated with D’ - K=zt n°
D" - K=«
3 400
22X1'0' L +Data LI WL 015 - ] | | | | | | '—_ 350§:Data --" Wrongtoags
2 -D decays involving K —: 3005_-;:@ ﬁzKOX + Ztherll)Shdemys
[ decays not mvolvmgK e L KE control sample E 5 .E - 'K, ignal Shape
:,(\J o e § - D"-n’KIX cont’:ol sample § 250
. s 01 —— Shape of D°—n°K’X = T 200F
©14 2 ] £
81. 5 E 3150—
5 = = 100
5 S 0.05 = solll -
i L} = -
. 0™
] _ 2B I} !
nstiis - 3 c O{‘ﬂ t }{ HHH%HH h}* ! Jq +-4
15 2 : 3 0O 02 04 06 08 1 12 14 16 . I T e (T
mlss [GeVZ/C] | EEMC [GeV] 0 02 04 06 038 1 12 14 16
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Search for A, = py’ (massless DP)

LN N L L L L LB LB L B ) BN L B B

. 250 w 4 Data @
Massless dark photon is Using 4.5 fb~! data in Logob & AL - pK? :
. . S - : &3 qq backgroun B
with U(1)p stayin 150§ Signal :
(1)p staying 10 hadronic decay modes § . . i
unbroken, 21000 k
. . 5 B ]
which can induce FCNC \1/ 2t :
" s0f- 3
transitions : :
Double-tag Caaa® i Sageghetes #9900, Sonet etePogbete g
* 0002040608 1 12 14 16 18 2

et e M2 o (GeVZct)
@ 22—

=
T 1 1
B+
> ¥
i
)
=}
~
P o S
=
N

9 other A!A, background
E5 qq background
Signal

lllllll[lllll[ll

Events / 25 MeV?/c*
N

B(A, = py') < 8.0x107> @ 90% C.L. :
00 0.01 0.02003004 0.050.06 0.070.080.09 0.1

GeV?/c*
PRD 106, 072008 (2022) i GV
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BGS]]I Searchfor D? - wy’ and D° — yy'

Y ';:: ?(10" Data r“

 Doubletag: ~ 6x10° D%(D?) are tagged with 7.9fb~1data @3.77 GeV —i" G e !
e The massless dark photon is invisible FR } } l

ol i

C18e 185 186 L&7 "~ 188

Y & My (GeV/c?)
DY ( ,7/ x10*
c > > u 150 1-Data

)
- : 2

u L

0 U E .. == Total Fit
D ( ) w g » ««+ Background
» 100
i < i ~ Tag ‘g’ F DK

=

@r-wy  FCNC of charm from NP (b) DP = 7y i j

Mg (GeV/c?)
s x10°
& E
= 150 &
% I -{-Dnln ,‘.l
= I 1
__________ w : Total Fit : 1
: i e « .+« Background IR
SM photon ! < 100 g i
1 z I ‘
s g F D'-sKx'x'x H|
£
A i
& } H l

(
s

My (GeV/e?)

Phys.Rev.D 111 (2025) 1, LO11103
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Signal peaks around zero

[
[
. x10 ]
kS - —3— Data i
> 25 -
N% - == Total fit v
&) 5 - —— Signal
: [ Mumusns Kf background
§ " e Non-K{ background
S IS¢ Signal shape
72} - 0.2
- L
S - N,=15+ 8 A
= e iy
= C \
0.5 :— (a) . ‘\
0 : el drgrlbedegitndegibolidibiOubutiubent L 1
-03 -02 -0.1 0 0.1 0.2 ,
M2 1(GeV?/c4)

D° - wK} background

Signal extraction of D° - wy’

04

1
1
1
x10° .
& 05 F
kS - —3— Data +
o =
> id I == Total fit 15 v 4
8 5 - — Signal 10
e [ e K? background s
g 0.3 | worsom Non-K{ background :
= B Signal shape 03 02 -01 0 01 02
1) E
§ 0.2 :— N, =-6+ 4 ¥
= E ,@ﬁ{’
: Ao
0 B - "M; " { " l et s L
—0.2 0 0.2 oM 0.6 0.8
1
v M2 (GeV¥/c?)

D° - n%K) background

Signal extraction of D° — yy’

Phys.Rev.D 111 (2025) 1, L011103
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BGS]]I Coupling constraints

rg o™ ? = Observed UL
T mp—m <) e Expected UL
BD - vy') = 2BUmBm 12 4 (g 7y e I et
This work , . D 5 5 S = I Expected UL 20
B(D - yy') = Z1pfZ,m3(ICI% + |Cs[?) 20 —
TA f/% (mlz\ _m%)3 g’]0_15 é_ DM+VS all d i
Previous BESIII B(A,. - py') = 2B Tc Cl2 + |C<]|? & +VS allowed region
e =) ="y, (M +IGD . =
= 107" E
-  C=Ay3(CcY, + )v/\/_ E +  Thiswork |
]0—17
+ G = NP(Clz C21 )U/‘/— —
éf 107 : :
;E 1
The constraint from D® — wy' goes into the dark matter =2 10tk ==
oy . . - : ! ——
(DM) and vacuum stability (VS) allowed region for the first ) -
time, improved by more than 1 order 10 g :
107
Acopy' D"—wy' D —yy'
reom====== "I
Phys.Rev.D 111 (2025) 1, L011103 1 Thiswork
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Invisible decay of K¢ :motivation

SM decay
K - vv
Decay to DM
KS = xx

Phys.Rev.D 91 (2015) 1, 015004 s

FCNC && helicity suppression, BF < 1071 Kg u/c/t

W

A

S X S T 1)
- o - H """ 2HDM model
\s _ ig ) BF~0(10_6)
d X d t ¢

Natural Sci.Rev. 1 (2024) 5

Mirror matter model

i Ordinary-mirror 0 ., KO
Invisible _ 4 T Ks - Ks BF~0(10-6)  arXiv: 2006.10746
particle oscillations
Bell-Steinberger relation connects CPTV to the

l‘ Input for CPT test amplitudes of all decay channels of neutral kaons.

\ BUT currently assumes no invisible modes

\
\ | Phys.Rev.D g1 (2015) 1, 015004
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BGS]]I Analysis strategy

o |/ — oK (tag)KS, K2 (tag) —» mtm™ from 10Billion J /1 events

Signal feature
B e e
A .
—_— T (=4 ~»
Signal side] K? — invisible B(KY — invisible) = — (—:rs.ignal/e (- B(KY - wtn-)). Slgnal’ . .. R BOCkgI“OUI‘Id
T norm. sxgnal norm. ‘ ' ~ ‘

+ J/l// -

e e _ +
o < 11' ; w K*
Tag side 2 ¢ Kg e
K~ \ n
K-
NI ‘V
o J/Y - dKIK) is forbidden by C-parity Invisible ~ ‘ m
_ in EMC 7 ‘ ‘
conservation, lower background ‘ K+
Additional
* Butstillhave J/i) » KTK~KJK) K~ hits T
Neignal = 2 % Ny ox0x0 X B(¢ — KTK™) x B(Kg — n¥n7)
x B(K$ — invisible) X €signal, Using the deposited energy in EMC(energy
Naorm. = 2% Ny ssxars X Blo — KTK™) x B(KS — nn) calorimeter) to identify the invisible signal

X (1 — B(ng — 7T+7T—)) X €norm.

DayongWang 20



BGS]]I JHEPIBE(2052)055 Signal extraction

on- : 0 0 -
Shape from ¢ sideband one - K (n°n®)KS (mF )

% Other backgrounds

- x10°
Ns ¢ Data Other background modeled
. [ | Ssignalsha with MC simulation, such as

Peaking background S B _T::alﬁt pe KO Ly 000 iy
from non-¢ processgs, | & - K% anything cgntrol sam,|el/¢ '
/b - K*K™KJKP, < 5 ° P

"

5

>

x2/Indf = 2.32

Invisible Signal

peaks around zero <j_x'
0

s 2 0ey .t AT ' $
E 0 r‘.”.’¢ ............. ’, ............................ * ............. ’ ..... '¢“¢ ....... ” .......... ¢ ‘

-0 05 i 15
EEMC(GeV)

the UL still lies above the NP prediction

Ninvisible = 56 * 201,
B(KQ - invisible)< 8.4 x10™*
(90% C.L)

First direct measurement of K.
—invisible!
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BGS]]I Search for invisible decays of the A baryon

o Motivation

Dark matter may be represented by baryon matter with invisibles, and many theories suggest a
potential correlation between baryon symmetry and dark sector Phys. Rev. D 103, 115005 (2022)

Discrepancy of neutron lifetime in beam method and the storage methods — B(n — p + X) = 99%

Phys. Rev. D 99, 035031 (2019)

: , B(A - invisible) = Sle
@ %/ Y ®9 ( ) Niag X (Esig/€tag)

3(103
350F - Data
o Datasamples: 10B / /i events 2 300F - Sana
]/ll) g 250F - Background
o Method: Double tag method © o0k
& 200F
. — —~ 1505_
4 Million tag A events obtained e / e~ £ ¥
A S 100
' s0f
invisible e :

10.00 1.05 . 110 - ’1.15 1.20 1.25
RM(pr*) [GeV/c?]
PRD 105, L0o71101(2022)
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.105.L071101

BGS]]I Search for invisible decays of the A baryon

o Signal extraction A s
. . ! houd H = }
. Search for signal on total energy deposited Egpc;
. . A A 17
Dominating background: A - nm" I A\
Erpc divided into three parts Epvc = Efe + Elye + EBSise, 0_,7,
0 . .
« EEyc: based on the MC simulations x10° | | |
. 60 [ —+ C_ontrol Sample
« Egyc + Eppc”: based on control sample _ _ | 5 Comsetd Shape 3
[0 i
ONA (7 Z ok L .
J/b = A(na”)A(pr™) 3 *F  Validation with J/Jyy — pbarmn
P
3
o Upper limits e
—o— Data
No obvious signal observed - Signal Shape
g 0 0.1 02 03 04 . — g:;:-c;::g:zti?und
. B(A— invisible) < 7.4x10~° at go% CL Ezuc + Exuc [GeV]

v Consistent with the prediction of 4.4x10~7 from the mirror model

v The first search of invisible decays of baryons

PRD 105, Lo71101(2022)
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.105.L071101

Other fully invisible decays: n /m’/
BGS]]I S?J/b-GEV NP par%liclgls ]

, . . . vo 25. X N I 4 Lt L % I 1
n /M’ invisible decays S 7t BESNI
= [ JP- dKK)+X
o BEREH RRARK = 20r
> - o [ ¢ Data w4 Stat. @ Sys. Unc.
5" ] S -~ Simulated signal, mx = 0.2 GeV/c?
o 12 - # 1L -~ Simulated signal, my=0.4 GeV/c? i
:\; E ) --- Simulated signal, m =0.6 GeV/c? 1
5 10 . u>J -~ Simulated signal, my = 0.92 GeV/c? 1
2 a R 10:_ — Expected background _
6
a-
2F
: <
83704 05 06 07 08 09 1 14 =
-
Mvecollo(GeV/ca) Ss.l...l...l...l...l.. —T T
8 0-0 0.2 0.4 0.62 0.8 S5t 2 —— QObserved
. L. Mrecon(P) [GeV=/c?] --- Expected |
(D/(I) invisible decays a‘_ Limits at 90% C.L. mm Expected +10
= A Expected +20
8 [—4— Jiy data 0 Jy—>yqMC FY— 8’10 i 3l
& L Jiy—¢n, o—anything MC [l J/v—on, o—anything MC| ,‘1 g
RS -] Signal MC (e—sinvisible) [ n Side-band data e @ =
% 6 [ Signal MC (p->invisibie) s e z E
o - l’ .7 o
oy i ’ I'I’ &
(@) B Jp tee =)
S 4F Z
¥ -
(D -
Q -
] —
= 2
LUl 9 ” ” ” T tag direction
el e S 5 L S I .. YOO —
n—on'ra’oryy
%.4 0.6 0.8 1 1.2 S - : : : :
v 2 3
Mrecoil (GEV/CY) my [GeV/c?] 24



v+InViSibl

% — p +invisible: motivation

ROPP. 86, 016201 (2023)

Decay to SM  FCNC && GIM suppression, BF < 107 **

s > dvv Contributions from BSM can
enhance the BF (~ 10™%)

JHEP o4, 104 (2019).

Decay to BSM
. QJ\)\A Phys. Rev. D 102, 015023 (2020).
particle S P ] [zt - pa) =

2025/10/7

3 23\3 2 2
M — .
. ; . D MZ+<1_ 5)((V1) +oi4
2 2
16w My, |F ¢4l |FS¢__
u > u

T I = == == == = = = = = = = = = = = = = = = == =W I
\ :Our measurement can set limits on 1
\ yaxion-fermion effective decay constants !
DayongWang 25
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BGS]]I Analysis strategy

e 10BJ/Yevents, [/ — ¥3(-107T*Y pairs), double tag
method

Kinematic fit to constraint the
invisible axion mass to zero

\/

o - Using the deposited energy except for those from tag
[ Signal side ] invisible < Yt—> p - _ 0. . : L :
A side 7T in EMC to identify the invisible signal
e’ e
» J/Y <

8 \/
{ Tag side ] \ﬂf’( > —> D
/

v
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BESII

Invisible Signal

Background modeled with MC
, simulation, suchas &t - pr?®

1

Signal extraction

Our result lies below the maximum BF allowed
for £t — p+invisible in certain scenarios, under
the hypothesis of massless y’

peaks around zero! —3.8 x107°
|
C t 300
250__| 1 § Data - § Data .y . e . .
- ' B sinel - : Competitive limit on the axial-vectorial part of
- (@) = 250 (b) B signa! : . : A
_ 2001 y Sl N e Signal shape axion-fermion effective decay constant F_, :
s Fd ¥ + 222l > 200 r{—L B = A 7
S fEw . T’ 2 200F HRL, T — FA>2.8 x 107 GeV
S 150 ++~{ T A(1232)"A(1232) > y ’_}_ } u A(1232)B(1232) . A— M
Z - T Others from Inc. MC |~ 150— 1 Others from Inc. MC
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i EH 5 1001 = = E
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> S0F- Fit sk Z
D Ny s _ 10 = ¥
0 oL 1 A AL o 1mr ity 1 I R T e = E = 7 A
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001 02 03 04 05 06 07 08 09 1 40T 02 03 04 05 06 07 05 05 1 -
Eexra (GeV) Eexya (GeV) i
10°
+ . . . _5 .
BF(X™ — p +invisible) <3.2X107> @ 90% CL. 10° 10" 10° 10° 10" 10" 10° 10"
rzt - pa) = ’ F:() (GeV)
Phys.Lett.B 852 (2024) 138614 M2, M2 3 (1) 0342
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BF UL @ 95% CL
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= Low mass region, with M (X, ;)

BGS]]I Other searches with invisible signatures
J /WY — y+invisible viay(3686) » n ™ /Y

= 120 MeV/c?
~ X, search Rala
P Jhy— ptu
- Ny :17 £16 wo-etes uiw
n --- Jly— hadrons
— - Signal

---ete’o ptw
--- Jly— hadrons
— - Signal

Search for J /i = pu = Xo1

Phys.Rev.D 109 (2024) 3, L031102

“invisible” L, — L. model

e

BESIII
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Better sensitivity in the range
200-860 MeV/c? is obtained
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BGS]I[ Summary

BESIII with good performance after 16 years
m large unique data samplesin 1.84~4.95 GeV
Wide range of searches with missing energy are

performed
m Great strength from unique datasets and techniques

= many first searches or competitive constraints

Operation for another 5+ years foreseen
= BEPCII-U upgrade going on well
» Plenty of opportunities ahead
= Synergy with theorists, BELLE-Il and other experiments
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BGS]]I Appendix: Massless Dark photon

o A minimal extension to SM, U(1)p, causing the associated spin-one boson, the dark photon

Dark photon

<: e Massive y’, if the symmetry is spontaneously broken

Kinetjc mixing: —F",,, F*” e Massless y’, if the symmetry is unbroken

€ mixing strength <~ Only couple to SM particles through operators of higher dimension

Uy SM photon
PRL 94, 151802 (2005)

Dimension-six

(0] pe rator Up type quarks Down type quarks Charged leptons Massless
coupling coupling coupling dark photon

=T( quO' ukH+qu]0'“deH+C lO'uvekH+hC)
NP
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