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The BESIII Detector

Drift Chamber (MDC)
op/p (°/,) = 0.5%(1GeV)
G ge/ax (/o) = 6%

Super-conducting
magnet (1.0 Tesla)

Time of Flight (TOF)

o;: 90 ps for Barrel;
110 ps — 65 ps
for Endcaps

K1 Counter
_ 8-9layers 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
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BESIII Data Samples

Totally about 50 fb! integrated luminosity

| | |
(&
10 ‘
_ p i : 2.175: 108 pb™
Data sets collected so far include — o Nave rave v re NG
9 1
» 10 x 10° J/y events data below open-charm threshold
> 2.7 x 10° ¢(25) events 0 2.23~3.67 GeV: 14 points ~110 pb™1
181 0(E3770) ]
i ! | ] ! | I I ] |
0.5 1 1.5 2 25
» Scan data between 7 | — | '
J/ ¥(25) .| 423+4.26:10
2.0 and 3.08 GeV, 6 11 Jp:108 $(2S): 27%10° T fo~!
» Large datasets for XYZ studies: 4 | w# T
. | 1 ~6.3fblintotal |
scan with >500 pb per energy, 3 | o | | Ll e .
! | : t ‘ ScCan aata above open-charm thresno
SN AR ETR JH R scan data ab harm threshold
space 10 — 20 MeV apart 2= T F‘— =T 3.85~4.59 GeV: 104 points, ~800 pb~?
3 3.5 4 4.5
Data taking on ¥ (3770), reaching 20 fb! in early 2024.
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Mystery of the Universe

Anti-matter

e Source: Charge-Parity Violation (CPV)?
 CPV found in mesons: K (1964), B (2001), D (2019);
* Baryon system? No evidence yet!
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Baryon: Nucleon and Hyperon

» Nucleon: 3 normal quarks (u, d);
» Hyperon: > 1 heavier quarks;
» Help to understand internal structure and dynamics;

» Hyperon pair production, apt to search for CPV.
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Direct CPV effect In strange-quark sector

See talk by German Valencia on Jan.15: Pursuit of CP violation in hyperon decay

 Direct CP-violation effects in kaon and hyperon decays in the
SM are given by QCD and EW penguin operators.

u, ¢t
LN

d —r—o— — 5
tfib’lﬂ,r‘{v

» To generate a CP asymmetry, one needs two different amplitudes that contribute
coherently.

* Direct CPVin K, —» wn~ arise from Al = 1/2 and Al = 3/2 amplitudes
Interference in S-wave decay.

« Direct CPVinY' — Y arise from S wave and P wave amplitudes interference.

Study of CPV in hyperon decay is a complementary
approach in two-body non-leptonic AS = 1 transitions
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CP observables in hyperon decays

¥ Pp

¥ * Forspin’ B,— B;+m,

A % ‘;JP,\sinﬂ ? x\ . R
= wg A~Sop + Po -7
N where complex amplitudes:
.I‘.\/ P PIEX amp S, oS
o ° ¢ weak ph § = ISl ®i+d),
weak phase, . .. P, oP
° A & strong phase P = ZlPiel(¢i +0; ),
CcP " - * Under CP transformation:
b= S — _yic pi(—¢7+87)
N7 _ e P
o [e® P =3ip.ei(=¢; +6;)
?P—sinﬁ‘? %’ . '
’ 0./ A « The decay parameters:
PxcosO fP3sing
L S _ 2Re (S*P) ~ 21Im (S*P) _ISPP- PP
p YT sEeer YT speer YT sp+ (PR
 So if CP conserved:
cP cP
S=—-S§5, P—P
and thus,
cP cP _
a:a:—a’ ﬁ:}ﬁ:—ﬂ
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Entangled and Polarized hyperon pairs from e* e

Parity conservation : A, ,, =A,, ,, parity conservation: A,, ,, =A,, ,,

A® = complex phase between A, ., and A,,

AMP
dcosf

1 | _‘29 “h o B |A1/2,—1/2‘2_Q‘Alﬁ,lﬂ‘z
O(( ‘|'GJ/;’[; COS ).*. wit (U/’J’ - |Al/2 _1/2|2 ‘|‘2‘A1/2 1/2|2
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If Ad#0, A/A transversely polarized

Correlated 5-dim. angular distribution in ete™ = J/{ - AA :

W(E 0y, AD, 01 011 ) =1+ awcoszef\ Unpolarized part

41 A
I | p ”71
Ut e
A »
' €+ I 5 v
s ’ | / A _
Ay \ 1)

Yo
|4
¥ { n,

2024.1.18 cosb,

o I ! !
1 -05 0 0.5 1

Entangled part

+ 0oL, [sinzﬂA (1 325 — Qg yia ) + (00329/\ + Gty ) 11 22,

+ 004/ 1 — 0ny> cos(AD)sin 04 cos Oy (11 22 + 11 2

+1/ 1= 0ny*sin(A®) sin6j cosBp (0_nyy +04m,),  Polarized part

Polarization-term can be used to determine
O._ and a, simultaneously

J1-a, sin(A®)cos b sin 6,
<: P,(cos6)) = -
I +a,cos"d
1 A
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The most precise CP test in A and A decay

10 billion J/, Phys. Rev. Lett. 129, 131801 (2022) Nat. Phys. 15, 631 (2019)
02 Polarization: max 2+5% @,  0.4748+0.0022 + 0.24 0.461 + 0.006 + 0. 007
0.12 AD 0.7521 + 0.0042 + 0.0080 0.740 +0.010 + 0.009
%c 0 a_ 0.7519 + 0.0036 + 0.0019 0.750 + 0.009 + 0.004
2
3 a, —0.7559 + 0.0036 + 0.0029 —0.758 £ 0.010 + 0.007

0.4

—02k e Acp —0.0025 £+ 0.0046 + 0.0011 —0.006 £ 0.012 + 0.007
I TR NS T S RS TR NS S
- 05 0 05 ‘ @apg  0.7542+0.0010 + 0.0020 —
cos(6, )
T @ ........... ————
BES3 1.3 billion J/y(Z/Z )
PDG
I
DM2
standard | e
- CLASIY CNTRo6 — Acp sensitivity:
deviation | below 0.5%
. BES : )
shift from all BES3 1.3 bilion J/y(A/R) | clow %
) BESIII 1.3 billon Jiy — unprecedented
previous | ..
BESIII 10 billion J/ -
results. —— | "I°” ‘”I N precision
.|.."f"fz.‘“.",|,..I...I...."'."T’Z.‘”f...l.. 02502015 0.1 005 0 005 01 015
0.62 0.64 0.66 0.68 0.7 0.72 0.74 0.76 Acp
0.{A - pr) Standard Model prediction : A~ 104,
2024.1.18
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CPV:ete " > J/ Yo E"EFH,E- 5 A(o pn )t +c.c.

1.3B ] /1y events
(13% of total)
9-dimensional fit:

Nature 606, 64-69 (2022)

~73200 signal events | Parameter Thiswork Previous result
Negligible bkgd a, 0.586+0.012+0.010 0.58+0.04+0.08

A® 1213:0046£0016rad -

a -0.376£00070003  -0.401:0.010

d- 0.011:0019+0.009rad ~ -0.037+0.014rad

a: 0.371+0.007+0.002 -

6. -0021£0.019+0.007rad -

o 0.757+0.011+0.008 0750£0.009+0.004

g, -0763+0.011:0.007 ~0.758+0.010+0.007
First measurement of £.-¢, (12¢3.4+0.8)x10%rad i
weak phase 5-5,  (-40:33+17)x10%ad  (102639)10%rad

difference in E decay

Ace

(6+13+6)x10™

—

(-5+14+3)x10°rad

///'/ = \\\\\
< R

/ D

-

. A
™ <7
_ L s
L n-
T Tt

First measurement of £~
polarization in J /4y decay

First measurement of
weak phase difference :
weak phase < 3.6 degree
strong phase <6.0 degree

HyperCP: PRL 93, 011802 (2004)

HypE‘I‘CP: ¢EnyPETCP = _0. 04‘2 i 0. 011 'I_' 0. 011
BESI: <¢h5> =0.016+0.014+0.007

Three independent v
CP tests =

(@)

(-4£12£9)x107
0.016+0.014£0.007rad

(-6£12+7)x10°

A/'.
%

We obtain the same precision for
¢ as HyperCP with three orders
of magnitude smaller data sample!

2024.1.18
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10B ] /1) events
9-dimensional fit:

~320k signal events
Purity: >98%

2024.1.18

arXiv:2305.09218

PRD 108, L031106 (2023),
as Editor’s Suggestion

Parameter This work Previous result
/0 0.514 £+ 0.006 £ 0.015 0.66 + 0.06
Ad(rad) 1.168 £ 0.019 £ 0.018 -

=0.3750 £ 0.0034 £ 0.0016 ~ —0.358 £ 0.044
0.3790 £0.0034 £0.0021  0.363 £ 0.043
0.0051 £ 0.0096 £ 0.0018 0.03£0.12

—0.0053 £ 0.0097 £0.0019 ~ —0.19 +0.13

First measurement of =°
polarization in J /1 decay

0.7551 4 0.0052 £0.0023  0.7519 £ 0.0043
aa ~0.7448 4 0.0052 £ 0.0017  —0.7559 + 0.0047
¢p—Eg(rad)  (0.0£1.74£0.2) x 1072 -
0p —dg(rad) (~1.3+£1.740.4)x 107° -
Sp (-54+65+3.1) x 107 (=0.7£8.5) x 10~
Aggp(rad) (-0.1£6.9409) x 107° (-7.9+£8.3) x 1072

First measurement of
weak phase difference in
neutral E decay, most
precise result for any
weakly-decaying baryon

6.9+58+1.8)x 107 (-2.5+4.8) x 107°
(az) ~0.3770 4 0.0024 £ 0.0014 -
(¢=)(rad)  0.0052 4 0.0069 + 0.0016 -
(aa) 0.7499 4 0.0029 £ 0.0013  0.7542 £ 0.0026

G.S. Huang: Hyperon & QCD at BESIII

Comparable with obtained
from ~3.2 M AA events.

Phys.Rev.Lett.129, 131801(2022)




Polarization behavior for hyperon pair productions

J/Y - AA
PRL129, 131801(2022)

0.2¢
0155
01
%< 0.05? _,a--
9 Of——————f 1|
e E .
3 005t
E ~Dala
-0-15 i i S\Zna\ MC
015 ey — PHSPMC
5_
,5-
=1 -05 0 05 1

cos6,

A® = (0.7521 + 0.0042 + 0.0066) rad
Acp = —0.0025 + 0.0046 + 0.0012

I - 28
P

y

Nature 606, 64 (2022) //’"\
0

-0.1

-0.2fF

-0.3F

720820604 02 0 02 04 06 08 1
cosh

Ad = (1.213 + 0.046 + 0.016) rad
Acp = —0.006 + 0.013 + 0.006

2024.1.18

M(cos0,.)

M(cos0,.)

+3— 07,0 -
Y > XY - pnUpn J/b - T3 > nrtpn”
wiE PRL125, 052004(2020)
ous- Hbinzos 3 04— PR|131, 191802 (2023)
E b 0.02F
?:E_"—'l;ﬁmm JI t 5 001F
: t t t t t t I-IF t § 0;
0.15-11)(3686 E_olmf_ +Data
01E E  ---Phase space
WE | Tl T NG D02E g
b 003 @Difference
ME : D 06 04 02 002 04 06 08 1
Yy TR T coss
cosf,
AD(J/Y) = (1554 0.7 £0.5)" A® = (—0.277 % 0.004 + 0.004) rad
AD(P(2S)) = (21.7 £ 4.0 £ 0.8) Acp = —0.080 + 0.052 + 0.028
Acp = —0.004 £ 0.037 £0.010
]/ — EOF° Y(25) » E"E*
PRD 108, L031106 (2023) 04 '

| PRD106,1091101(2022)

/0.1

04 F -
-1 ‘ Iﬂ.S - 0 - 0.5‘ 1 =1 —(;.5 (l) 01.5 1
005 b, cos0-
AP = (1.168 £ 0.019 + 0.018) rad A® = (0.667 + 0.111 + 0.058) rad
Acp = —0.0054 + 0.0065 + 0.0031 Agp = —0.015 + 0.051 + 0.010

G.S. Huang: Hyperon & QCD at BESIII
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Polarization and CP test in J/y — Z1X~ & y(25) - =2~

Both J/Y and ¢ (25) are polarized PRL125, 052004 (2020)
from 1.38 ] / Y events Parameter Measured value

0.1 ' ' ' ' ’ ’ ' ' '

" ” ﬂj_q /P ~0.508 + 0.006 + 0.004
5 G ~0.270+0.012 + 0.009
g O TR [r— a, 0.682+ 0.03 +0.011
3 005 4 AD, 0379+ 0.07 £ 0.014

¥ ) ~0.998 £0.037 £ 0.009

y & 0.990 4 0.037 4+ 0.011

01
T 0,05
g I I I SO B AL

The world best result for the average decay parameter:

{inbin =1.0

P(25)

1705 06 04 -&:m&f 02 04 06 08 1 o ; Qo = —0.994 4+ 0.004 + 0.002

The first CP violation test for X decay:
ACP,E = (05[] —+ E_If[))/(flf;} — f_]f[}) = —0.004 +£0.037 =0.010

2024.1.18 G.S. Huang: Hyperon & QCD at BESIII 17



Radiative decay:

x10°

MeV/c

® =

= = =
T 1 T

o
=
LB

0 ikt

/
T A

LI L 15

. (GeVId)

1.2

125 13

-_—

_“.._.-—\-' .

s T o

>~ - pr®

A TN

M, (GeVIc)

T R

Signal side: proton momentum in rest frame of X :

_0.2 ! T | . T T T | T T T T T T T T T
Al - A0 _ previous value by-4.2c
\ A ' 4 [
@ ; 400 3 * 400 -0.4
>3 (a) | >3 (b) [ - 4
§ [ ; 2001 E - P ow ~!
Z ' o i1 S 06 !
<o § 1 bremen o | S2F RO I . 4.2 0
a2 | Pog w | { A ¥ BESII
= [ i Data = i i Data ~ ¢ PDG
2 === Total Fit ot i — Total Fit 3 08 R 4+ VMD
5] 1 —-Signal 8] 1_— ’ —-Slgna L ]_ 2 gﬁ {[
i I —pn’ BKG ". T -pn” BKG B NRCQM
[ L\ Other BKG y\ Other BKG [ B0
. — A I -1 <4 ChPTI(BF x0.1)
(9.15 0.2 0.25 0.3 (9.15 0 2 0.25 0.3 X ChPT I
P]—’ (GGV/C) P_ (GeV/C) P T S U I TR S S S T T
. ’ 05 1 NE 2
The CP asymmetry is calculated to be: BF ('~ py) (x107)

PRL130, 211901 (2023)

Yy

E¥ > pyin]/y > ETE"

The decay rate deviates from

Acp = (@ +as)/(@- - ay) = 0.095 £ 0.087 + 0.022

Acp=(B.-8)[(B:+8B-) =
2024.1.18

decay rate (0.996 + 0.022;4; + 0.017,y,5¢) x 1077
decay parameter: —0.651 + 0.0564:,; + 0.0204,;

19

0.006 £ 0.011 £0.006
G.S. Huang: Hyperon & QCD at BESIII



Radiative decay: A>ny in J/{ - AA

A > ny A - ny

700:— 400+
%‘6002— (a) S (b)
= 500F = 300F
o E o
< 400 F e < C
:':’ E %.1‘45 U.‘15 0‘1‘55 0“16 (;‘;‘6;.‘_;:; z2()0 — %m;
Sl b, 5 | P e
> 200 ™~ Signal PDF 2 100F ™ Signal PDF
100 7 SR P : b, BT
E W [ 1BKGB MC N ._"—,h_. ' 1BKGB MC
(9.08 0.1 0.12 0.14 0.16 0.18 0.2 0.22 0.24 (9.08 0.1 0.12 0.14 0.16 0.18 0.2 0.22 0.24
E;™(GeV) E;™(GeV)
1 — N
- A s -
S Com
L ; % VDM
0.5 |- s BF (x 103) 0.834+0.046+0.064 0.876+0.071+0.082
z | T oy 0.13£0.134£0.02  0.214+0.1540.06
< °fF . N e Acp —0.025 + 0.049 + 0.060
3 B :
osf Dssel Acp —~0.25+ 0.61 + 0.15
B 5* BF of A — ny, with improved precision,
Y L. ST S smaller than PDG value by 5.50
0 1 2 3
BF(A 107
(Al PRL129, 212002 (2022)
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BESIIl achievements on
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QCD studies at BESIII

* Precision measurement for SM test;

* e.g. ~5c discrepancy in aus(gM-Z)/Z?

< 5.00 >

+—eo—
Significance will likely decrease Fermilab 1+2+3
with an updated SM prediction (2023)
< 510 >
L +——
SM: e+e- HVP World Average
T.I. White Paper (2023)
(2020)

i <: 230 >
New results in tension

with White Paper (2020)

17.5 18.0 18.5 19.0 19.5 20.0 20.5 21.0
a,x10° - 1165900
Phys. Rev. Lett. 126, 141801 (2021)
Phys. Rev. Lett. 131, 161802 (2023)
2024.1.18

1.50c

—B— Lattice —&— R-ratio
—— '

4 ; a2 | et
Gérardin et al. =

This work [

Davies et al.33 |

1]

Giustiet al.®* |

11

Blum et al.’® |

11

Borsanyi et al.’ |-

11

Davier et al.3 |-

Keshavarzi et al.? |

—5—
or .
Colangelo et al.5, | 5 No new'physics

Hoferichter et al.®

660 680 700 720 740
aLO-HVP ( %1 010)
"

Nature 593, 51 (2021)
aLO-HVP (R_ratio)

LL

LO-HVP (1attice
ay (lattice)

6931 £ 40
7075 £ 55
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=(8,-2)/2

ﬂe —“f

lgad _ QIEO -HVP n lQIE\TLO -HVP

R in low energy matters more!

G.S. Huang: Hyperon & QCD at BESIII

QED\/ Weak n ﬂhad X

HLbL
-+ 0

23



_ “hadrons

Definition of R:

lowest
order

- - :ZQﬁ
e At lowest order flavor

color

R

o(eTe” — hadrons) B Eqﬂ'(EJrE_ — qq) B EZQE

o(ere )~ olete — i) 34

* At higher order

R = 3KaenYQ,
a

cve (u° 3 ac(u)\ "
Kgecp = 1+ s() +ZC:1 (—) ( (e ])
T s

2
=2 H

Number of quark colors

* Ris one of the most fundamental quantities in particle
physics that directly reflect the flavor and color of quarks.

* Directly test quark model & QCD, and discover new particles.

2024.1.18 G.S. Huang: Hyperon & QCD at BESIII
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R valuein [2.2324, 3.6710] GeV

3 I
| ® 1 : *
¥ 4
.—..-_1 _____ +--.-.+----*--- + :— *--+--{--T---*¥ *"- .+- *----*—I {+
2 I
. Phys.Rev.Lett.128, 062004 (2022)
® BESIII ® BES A CrystallBall
m KEDR * MARK-I ¢ PLUTO ---pQCD+I/y and v
| | | | | | | | | | | | | |
2.5 3 3.5

Vs (GeV)
* Precision better than 3%;
e Larger than pQCD by 2.7cin [3.4, 3.7] GeV;
* Rinfull range [2.0, 4.95] GeV ongoing.
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ISR ete—ntm

m 1

e PLB 753, 629 (2016); Erratum: 812, 135982 (2021).
E E—— .I-IID’ '\'\.'I_)_l'l(
_1 451 —_— .n-':r' work
e 20 fb™* y(3770) on the way! * - Ot
_, 2000 40
-E 1800 —4— using the luminosity .
; 1600 —4— using the R ratio 351
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= 1200 | } 307
; S =
% 1000 J::ﬁ ‘|' | £ ]
1 T
R T ey :
© 600 bt T i, 207
£ a0 +;:k¢=|'-:r+* ++%Qi*iﬁ :
° 200 . L L L | L +:h‘*.’-r""'1"'" ]_:'
-E 0.6 0.65 0.7 0.75 0.8 0.85 0.9 ]
E i [GeV] 101
€ 16 T T T T
z l4ET , | , ] T
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E 0.8 - . g1 T 04 E. 411 - ! - Vs [GeV]
3 D.E; ' !
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— CMD-2 03,06 3724+ 3.0 . CMD-2 (03-06)
. 2 SND 04 A7T1.T £ 5.0 SND (04)
Balar 09 9767 4 2.7 —_— KLOE combination
i _— BaBar (09)
BE&H.I l.ﬁ ) IGR2425433
superseded by this wark < BESIII (15)
s CLEQ 18 9760 4 6.3 . CLEO-c (17)
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Cross section (nb)

Cross section (nb)
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Cross sections & form factors

» Energy scan data in [2.0 - 3.08] GeV;

» With high-statistics data at higher energies,
Initial State Radiation (ISR) technique allows
access below 2.0 GeV;

> Meson channels studied: ete” = ©t*n, i nd,
on’/n, n'mtt, ontt, on’n, yn, on’, KK,
KK, 2(K*K), ¢r*m, on°, dn/n’, oK*K-, ...
> Baryon %1 octet, Q" Q% , ATAS ...



e'e” > nN'nt

e M=2111+43+25 MeV/c2, ['=135+34+30 MeV;
. PRD103, 072007 (2021).
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Bomn

e'e” — on

e M=2163.5 + 6.2 + 3.0 MeV/c2;
o« [=31.1+211 . _+1.1 MeV;
. PRD104, 032007 (2021).
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ete- > KK 7t

e M=2190+19+37 MeV/c?, 1'=191+28+60 MeV
from PWA of K*(892)K and K,*(1430)K;

* JHEPO7, 045 (2022).

__ 400g

3 350

=~ 300F
v ;
& 200¢
T 150%
'‘© 10{}_
K -
CD 50_
°

(a)

|
ﬂh II’M

—+ BaBar

—+ BESIII

h &W

oK

2024.1.18

15

- 3 35
(GeV)

400,
5 F
O -
= 300
S
=4
o
2000
T
i; 1005
©
oL

o
a
-D: -
o [
L ro20p
L m L
L = 10f +
) Li_L—+—; z
B [ ]
J. ? 21 B3 29 B4

(b)

_}_ BaBar Vs (GaV)

L

Ji1 ek
1618 2 22 24 26

(s (GeV)

4 BESIII

G.S. Huang: Hyperon & QCD at BESIII




e'e” - o'

M=2178+20+5 MeV/c?,
['=140+36+16 MeV;
PRD108, 032011 (2023)
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The property of ¢(2170)

* Essential experimental data to address...
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dﬁmu
OLaa dp

/ (GeV/c)!

]'EU

Unpolarized Fragmentation Functions

. DC’I‘(Z), describing quark fragments into hadrons;

* Significantly deviate from theoretical calculations.
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Proton form factors

e Oscillation seen in the effective form factor

1.5

0.5

Fos¢(p)=| G| -F° (F°: regular shape)
Phys. Rev. Lett. 124, 042001 (2020)

b,
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— Fit
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p is the 3-momentum of proton in the
frame of anti-proton. Re-scattering effect?
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Neutron E&M form factors
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Neutron effective

form factors
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First complete measurement of A E&M form-factors

First measurement of the relative phase
(E.,=2.396 GeV, L=66.9 pb)

G
R=|=Z|=0.96£0.14 £ 0.02
Gum

Ap=37"+120+ ¢
o(eTe” — AA) =118.7£5.3 £5.1pb

(Phase between
E&M form-factors)

- (a)

—
on

05~

—

e

do/dcose (a.u.)

o=
on

cosd

2024.1.18

cosf
PRL 123, 122003 (2019)
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First complete measurement of X+ EM form-factors
arXiv:2307.15894 (submitted to PRL)

Polarization measurements at different
center of mass energies:

First measurement of the relative phase A®
between G; and G, form factors:

i F B_) —&— This work 200F (b) —&— This work
(a) +2.3960 Gev (h} ~+26454GeV 2 —8 Pravious work - Il v poiential model
I:- JV 1:— 4+ 2.9000 GeV = B 7Y potential modl ?1[]{}'_ ¢ ¢
= :_ | 1 = 1 l:-g_ = {}:_
o ”_‘ R + e ﬂf i o' } & : m
AF F \/‘ -100p :
E a1 | | E PRI S [T T T NN SO T SO N SO S S T | 0 -Em:_ | | |
| 05 0 05 1A 05 0 05 1 _' ' T o4 9285 28 3
s0 sh
% « s Gev s GeV
Vs {GEV) 2.3960 2.6454 2.9000
0 047+ 0.18 £ 0.09 0.41 £0.12 £ 0.06 035017 +0.15
Ad {:'} 42+ 22+ 14 {—138i22i‘14} 19+ 14 T8+22+9
sin Ad 067 +020+0.18
|GE‘."GM| 1.69 £ 0.38 £ 0.20 0.72 £ 0.11 £ 0.06 0.85 £ 0.16 £ 0.15

Such an evolution will be an important input for understanding its asymptotic behavior
and the dynamics of baryons. Moreover, the fact that the relative phase is still
increasing at 2.9 GeV indicates that the asymptotic threshold has not yet been reached.

-- A. Mangoni, S. Pacetti, and E. Tomasi-Gustafsson, Phys. Rev. D 104, 116016 (2021).
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 http:/arxiv.org/abs/2307.15894
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PLB814, 136110 (2021), PLB831, 137187 (2022)
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PRD103, 012005 (2021), PLB820, 136557 (2021)
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+ —
e"e” - AA,

First observation of non-zero
cross section near threshold;
first A, form factor measurement.

1.5

0.5

ee” = AJA]
-4 BESI 2023 —Combined fit
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PRL 120,132001 (2018)
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Cross section and effective form factor forete™ - AX? + c.c.
arXiv:2308.03361, Phys.Rev.D109, 012002 (2024)

Born cross-sections measured at 14 energy points from 2.31 to 3.08 GeV

- ete” 3 AT +ce. [ } (b) efe” = AL +c.c.
- a [
100 ) —— This work 03 T —e— This work
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g - € 01 +
s b s P Ty
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Fits with pQCD assumption and the plateau near threshold are performed on the line shape
of the Born cross-sections, and the latter provides a better description of the data.
The measured effective form-factors (FFs) are consistent with BaBar’s results for the c.m.

energy above 2.31 GeV.
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Baryon-pair production near threshold
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Baryon-pair productions in a glance
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Updated from: National Science Review 8, nwab187 (2021)
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Summary

High-quality, high-statistics data accumulated at BESIII;

Huge amount hyperon pairs from 10B J/y, 2.7B y(3686);
Precision CP symmetry tests made for hyperon;

No CPV evidence found in hyperon sector;

Unique data in 2.0-4.95 GeV for R-QCD studies;

First R values with uncertainties <3% in [2.2324, 3.6710] GeV;

Cross section measurements for light hadron studies;

Form factors measured and threshold production behavior
studied for various baryons.

More results coming...
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