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Model dependent experimental evidences

SU3 and SU3 Breaking in 1-0-1%234 001231 1-1-[11
1*0'°], BB[267decays show the phase in J /1 decays
between A and A, is @ ~ 90°

- PP(007)(m ™, K*K~, KK,): ® = (90 + 10)° /Z/
> VP(1707)(pm, wn®, ¢m°, pn, wn, ¢n, pn’, wn’, ¢n’, K*K)

o VP(1+07)(Kf(1400)KF, K (1270)KF)

V(L0 e
- BB(pp,nii, A4, 050, X5, 5050, 55, 204 + 304)

Some are based on very old experimental results, but
the conclusion keeps the same

pQCD forsee real Amplitudes and 180°/0° phases

from J /¢ decays
Process SOZI DOZI
Jiy—=PY amplitude correction
pim, o' pTw” g+e
'R K g(1-s)+e
K*K’, K*K* g(l-5,)—2e
w) (g +e)X, + VIig(VIX, +Y,)
wy’ (gte)X, + Virg(ViX +Y,)
én (g(1-2s,) - 2}Y, + rg(V2X +Y,)
o' (g(1-2s,)=2e]Y, + rg(VIX, +Y,)
m 3eX,
pn’ 3eX,.
wn’ 3e
o’ 0
An example g— Azgie— 4y
Xy, Yy, s, — SU(3)breaking items

[1]L. Kipke and N. Wermes, Phys. Rep. 174, 67 (1989)

[2] G. Lopez Castro, J. L. Lucio M. and J. Pestieau, hep-
ph/9902300v1 (1999)

[3] Mahiko Suzuki, Physical Review D 57, 5717 (1998)

[4] P. Wang, C.Z. Yuan, X.H. Mo, Phys. Rev. D 69, 057502
(2004)

[5] Mahiko Suzuki, Physical Review D 63, 054021 (2001)

[6] R. Baldini et al, Physics Letters B 444, 111-118 (1998)

[7]1 K. Zhu et al., Int. J Mod. Phys. A30, 1550148 (2015).
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Model dependent experimental evidences
from J /1 decays @BESIII

30000

J/Y - pp of Jfp—nm Study of J /1 = ppand J /Y = nn
v

E (BESIII Collaboration) Phys. Rev. D 86, 032014 (2012)

20000 - = 2500 [
I =3

: - =
15000 - £ 2000
C 5

i 2 1500 F-
10000

b = cos [(BU/ ¢ — pp) — $* — E2)/(2SE,)]

500

0: nnnnnnnnnnnnnnn 0:

I - T = (88.7 = 8.1)°.

Br(J/y¥ — pp) = (2.112 + 0.004 £ 0.031) x 10> > E,(Ey) and S are EM and strong

a = 0.595+0.012+0.015 amplitudes of / /1 = pp (nn), @ 1s

B o e it . 0 56 A0S the phase angle between E), (E;, ) and S.
rU/¢ =~ nn) = (2.07£0.01£0.17) X » Assumption:

a =0.50 + 0.04 + 0.21 « By=—H,andS;=5,=§
» The strong interaction is dominant.

» ® = (—85.9+1.7)°0or(+90.8 + 1.6)° combined with other baryon decays from BES,
Markll, DMII, BESII, BESIII experiments. k. zhu, X. H. Mo, C. Z. Yuan, Inter. J. Mod. Phys. A, 30, 1550148 (2015)

By Yadi@HADRON2025



Model dependent experimental evidences

from J /1 decays
R. Baldini, A. Mangoni, S. Pacetti, K. Zhu; — exp B 3
Phy. Lett. B 799, 135041 (2019) BB BR % x 10 BRzp x 10
Jf »030 1.164 + 0.004 1.160 £ 0.041
AN 1.943 +0.003 1.940 + 0.055
A o 0.0283 + 0.0023 0.0280 + 0.0024
pp 2.121 +0.029 2.10+0.16
nn 2.09+0.16 2.10+0.12
o 1.50+0.24 1.110 £+ 0.086
B / 0.857 +0.051
208 1.17 £ 0.04 1.180+0.072
28t 0.97 +0.08 0.979 + 0.065
* Consider the small contribution from A o
99y ® = (73+8)

* Assume Ay, has the same phase as A, to 4,

» Perform SU(3) analysis based on experimental Br result from SU(3)

branching ratios of J /1) decaying to baryons very close to PDG

By Yadi@HADRON2025



Model dependent experimental evidences
from Y (25) decays

From the analysis of BESIIl data made by R. ~ PP(0~0~) mode from BES result3!:

Baldinill: o P(2S) - KK, K*K~,m¥m™:
2 Y(2S)DVP (1707): d = (159 + 12)° ® = (=82 + 29)° or (121 + 27)°
- P(2S)>K*K only: ® = (159 + 24)° Analysis!* of Y (2S) decaying to baryon pairs

from CLEO and BESII:

* baryon pairs:
Analysis by Mahiko Suzukil?! with Babar data: ® = (=98 + 25)° or (+134 + 25)°

« Y(25)>170" : tends to have large phase,
cY(28S)2 11707 d ~ 0°

. W(25)>PP (0707): @ = (95 + 11)°

[1] Rinaldo Baldini Ferroli, Orsay (France), 2014
[2] Mahiko Suzuki, Phys. Rev. D 63, 054021 (2000)

- Difference could be caused by lower [3] BES Collaboration, Phys. Rev. Lett. 92, 052001 (2004)
L [4] K. Zhu, X. H. Mo, C. Z. Yuan, Inter.J. Mod. Phys. A, 30,
statistics of Babar data than that of BESIII. 1550148 (2015)

By Yadi@HADRON2025



Rinaldo is one of the
top-players in the field
and triggered most
of the resonance scans
thatare used in these
analyes in BESIII



SU(3) independent--Scan method

(a) Strong — A;, (b) Electromagnetic — A,

O (W)x|[Ag(W)e' Py + A, (W)]e'Pr-eont 1 A one(W)]2.
Ii.f ‘i’w,cant —

O (W)ox|Ag(W)e'®etM 1 A (W) + Aconc(W)/2,

(c) Non-resonant Continuum — A__

(AW “

+

- ete —utuT  lcos6l< 0.6

(b)

RRRAL
Lol

SLC

T T

—

T TTTTTIT

Ll

||..III|!JI|I]

3050 3.090 3100 3110  3.120 3130
ENERGY E¢m (GeV)

288701
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Scan method and measurement

-' - 2 gra? | 3W2 Tl 0n (1 + Cei®sim) |
& The born cross section: o%w) = AN IO eel uu 0 + L€ )
wz) w2 aM(W2 — M2 +iMTI)
%™ The observed cross section:
[ W+nSg °f
i GthEOT}’(‘[’,.V') — / GS(L‘F . I"’I”)dl"‘/"r” / dIF(I S)UO(S(]_ . I))
| W—=nSg ' ‘
J
16 obs "W 2 7
;Y Bt . . . . 2 i Ul - fJ ( l) 1 p— f
‘ Minimization method: x*=)_ ——+( 57
‘,: i=1 (Ao.iObS)z + I:A Wi _ao ‘fv ]]
¢ Punto di attenzione:
- la dipendenza del continuo da s (pQCD asintotica o fit fuori dalla risonanza)

By Yadi@HADRON2025



J/P

measurements
@BESII|

* Poche pubblicazioni

* Molte analisi iniziate, alcune a
buon punto




Scan method and measurement

+ = +—\ 0
L BESTII Collaboration, Phys. Lett. B 791, 375 (2019) ete” —~J/Yp -2t )m
L -~ > 2 ] & & kg % 2 i ] 1 3 3 ] °
B8 /1 scan data (16 data points) of 100 pb~* ChL] — _
E g collected in 2012 1s used SR —
Detection efficiency 1s simulated with g 10 | x%/ndf=11.62/12 ]
MCGPIJ generator for the ISR effect around 2 f ,
: 5! eve”
;@ J /Y narrow peak “ L= 2wt "
8 [ntermediate resonances are considered in :
‘wmfi simulation without interference I ’ I
X d S ————————————— 10-1 : PR S T S TR [T N SN TN N S SR S | 1?
a J g EM Bsz (%) 3060 3080 3100 3120
®  Solution] | (84.9+3.6)° 4.73 4+ 0.44 W (MeV)
“, Solutionll | (—84.7+3.1)] 4.85+0.45 Bppe = (4.1 +0.5)%
The phase between 4, and A3, is found being consistent with 90°.
7 AN

LT Ad oggi unica misura che abbiamo pubblicato. By Yadi@HADRON2025



Scan method and measurement By Yadi@HADRON2025

+,— + - +. -
BESIII Collaboration, Phys. Lett. B 791, 375 (2019) ee > J/p->pp g
e IR S e s e s e S S e - . NS N R N N R L AT N O
—~ | = . |
E —e— data = 15 —*— data
s o ‘ ; = [ !
3 v2/ndf=11.68/12 _ g
= ' ! ; v/ndf=9.06/12 ¢
S £ o e
= ete s’y e'e . ) 1 @ represents the
P T ] i oma 1 interference
o " . | | between J/1) - np
PR ST N AN TR T TR (N T RS TN NN SR S S L | L 1 PRI TR T N N
3060 3080 3100 3120

3066 3086 3100 3120
W (MeV) W (MeV)

0 477 ot? 3W2 [Teel 0! Py cont : oWy = ( A )2 dna? | 3WE Tl mCre®ren(l + Cre®) [
Bl w2 L aM(W?2 — M2 +iMTI) e aM(W? — M? + iMT)
« @ = (=2 +36)° or (=22 + 36)°
0 = (3.0 + 10.0)° Gt . .
. SE%;OTE%-()O + 0.03) MeV » Br(J/y »nntnT) = (3.78 £ 0.66) x 10~*

* Brppc(J/Y - nutn~) = (4.0+1.7) x 10~*
Once again, the phase between 4, and A, is confirmed to be ZERO.

Ci consegna il mass shift per i dati dello scan e la conferma the differences among different approaches and parameterizations,

) i we obtain &, conr = (3.0 £ 10.0)°, Sg = (0.90 £ 0.03) MeV and
della fase continuo/EM uguale a 0 oltre alla misura AM = (0.57 4 0.05) MeV/c2, which will be used in the fit for the

del beam energy spread hadronic final state.




VP

Scan method and measurement

P
. . > J/YP - ¢
BESIII Collaboration, to be submitted e e n
105§'|"w"'|"'1"'1"'1"'1'§ 105-5“1"'l"‘l"‘l"' 7 —
E 2/ndf 249/ 21 E : Z/ndf 24.9/21 E 29:_“ ‘ ,
) 0,5 = 150.27% ‘ i 0,5,= 210977 - /
10°E Data 3 10°E Data = 28_\\
2= - —— Total Lineshape®ISR®S, 1 g - — Total Lineshape®ISRES, . o //
o b . = b s . . " 2 /
o gl Total Lineshape Qo ot Total Lineshape 3 -\ |
_%)g 10 ? - Continuum: e'e’ —¢n _cgnbg 10 ; — Continuum: e'e —¢m ? 263—“"‘ \\\ :,'::L'::,,:,‘f:‘:::,::z‘:‘1‘,:‘::‘,‘::,,:1‘:/{‘/"
I — Resonance: J/y—¢n I — Resonance: J/y—¢n J C 7 e e o ¥
| — Interference | — Interference | ; \\;\ )/f - ]
102 E_ 102 é_ _g 25 Pl ‘HIH = v
g - ) : 120 140 160 180()200 220 240
N - - — 4 s
PR I T TR t. ol L AL £ L PRI L T M| .?. N TR R i T I 3
3 3.02 3.04 3.06 308 31 3.12 3 3.02 3.04 3.06 3.08 31 3.12 .
(s (GeV) (s (GeV) » Two solutions
1000:' I—= ==t ==t mtd ==k ==t — == | DR ': 1000:' LS LA T BT i ) AR LA RE AR | L—up=d ':
500?— J\ — 500 — > IﬂdlStlﬂgUlShable within
of 2 of - 3 .
_— T i = | ; 1o confidence
8 -500( 4 8 -500F =
8 : . 8 - : o o
45 10m) 1 e 1 > dz,, € [133.1°,229.2°)
- . )
—-1500F — -1500— =
~2000 = ~2000- . In'l'er'fer'ence
_2500; e e by b by b by 1y .: __2500:. vl e b b by b by | .: b
3 302 304 306 308 31 312 3 302 304 306 308 31 312 e-‘- ee A a d A
/s (GeV) /s (GeV) ween 39 n )4

https://docbes3. |hep ac. cn/DocDB/OO12/001272/035/Draft pdf
SP approval->done, not submitted yet By Yadi@HADRON2025
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J/p — 2O0%0

Started by Muzaffar, taken over by Hao Zhang (USTC)

e 2012+2 cme 2015
10—
-Positive phase
—— gata Solution | @35(") | Toon(3.0000 GeV) pb | Bou U/t — X80 | x2/ndf
103 Tconv ISR conv S¢ I 127.7+18.6 290+ 0.61 (1368 +0.047) x 10~ | 8.62/15.0
E f . 11 -127.4+18.5 2.90 + 0.61 (1.387 + 0.048) x 1073 8.62/15.0
2 (2L continum
E E_ mterference Mode ) Fraction (L' /T gy‘ﬂf fg\%?r/ P(MeV/c)
- Tos J/(15) — % (1.172 40.032) x 103 5=1.4 988
10
= - i é
o | | | | | \ | Inconsistent by more than 3s with PDG
1737302 304 306 308 31 312 The interference contribution is tiny. POINT OF attention!
W (GeV)
1.172 4 0.032 OUR AVERAGE Error includes scale factor of 1.4.
1.164 £0.004 +0.023 11k ABLIKIM 2017L  BES3 s ST
Non rel BW 1.33£0.04 £0.11 1.7k ABLIKIM 2006  BES2 I s 55
1.06 40.04 +0.23 884 PALLIN 1987  DM2 et e s SV
https://hnbes3.ihep.ac.cn/HyperNews/get/paper612.html 1.58 +£0.16 £0.26 90 EATON 1984 MRK2 et e s B8
1.3+04 52 PERUZZI 1978 MRK1 et e Z’"E‘o




Cross check of branching fraction of ¥(3686) — n"n~J/y,

In agreement with previous result

Jy — X030
i (EL) —— Data
3000 |- ﬂ — Total
S O Signal -
C ' Background ) By — EOEO)
£ 2000 4 , 3
E - ' o (1.336 +£0.008) x 10
3 [
1000 _

L)
|

0 L 1 l.l i 1 1

1.16 1.18 1.2 1.22 1.24
M., (GeV/c?) Only stat
Scale Factor/
Mode () Fraction (F'; /T Conf. Level ~ P(MeV/c)

Tass J/3p(15) = 55 (1.172 £0.032) x10~° 5=1.4 988




J/p — BtE—

me (tau-mass scan added) By Jiajun
ié._ 10 E ot Solution D3,,(°) Tcont.(3.000 GeV) pb By (J/y = TE7) )(2/ ndf
B' - - fzorw ISR conv Es I 107.9 £ 24.9 154 +3.1 (1.14+£0.02) x 1073 17.4/24
B : TH . II -107.6 £ 24.3 154 +3.1 (1.19+£0.02) x 1073 17.4/24
—— Jipsi
3 - continum
10 = interference
B r( J/’l,b(lS) — Z+E—)/Ptotal Ta3/T =
10° =
- VALUE (10-2) EVTS DOCUMENT 1D TECN COMMENT
-] I I 1.07 £ 0.04 OUR AVERAGE
10 :—I ' T ﬂ 1 1.061 +0.004 40.036 87k ABLIKIM 2021AT BES3 T/t — pripad
E 1.50 £0.10 +0.22 399 ABLIKIM 20080 BES2 et e s Jfy
1 | 1 L 1 I 1 1 1 I 1 1 1 | 1 L 1 | 1

3 302 304 306 308 3.1 < 3.12
s (GeV) In agreement within 2 s the positive phase value

Fixed mass shift &SE

https://hnbes3.ihep.ac.cn/HyperNews/get/paper729.html
Last memo version by November 25th




o (pb)

Cross sections of ete~ — wn® around J/9

DU Yigqi!, LIU Baoxin!, KANG Xiaoshengz, GONG Li%2, ZHANG
Bingxin3, ZHANG Zhenyu!, ZHOU Xiang*

M™I
Parameter Result
[ I T g resul L M(MeV) 3097.10 4+ 0.03
b F. o(GeV/?) | (450 £0.15) x 10!
q : C 1.21 + 0.04
i ndf=1753/21=43 ¢—T’cont(rad) _0.03 :I: 0.46

B(J/9 — wr®) = (3.97 +0.26) x 10~*

PDG: (4.54+0.5) x 10~*

3.05 3.06 3.07 308 3.09 ERY 311 32
W(GeV)

https://indico.ihep.ac.cn/event/23307/contributions/17341
9/attachments/85787/109974/DYQ_20241204_collaboratio
n_parallel_RQCD.pdf



Jia-bao Gong, Gang Li

Study of Y(2S) » e~ J /Y, J/¥ - wn®

pect] P&S Workshop in Spring 2025

Branching fraction/10~*

4.82+0.67 3.60 £0.61 538+0.66 | 3.97£0.26 5.41+£0.25

e

o -

- .

| ] i 1 H
1 :

: :

, ;

%

) I/ | Different methods,
4 5 . but different results!
World average *, |
+Previous )
3| MRK3(1988) DM2(1990) BES2(2006F) | Result referred from [3] My result Both results are ve ry preliminary

https://indico.ihep.ac.cn/event/23817/contributions/18278
S5/attachments/88822/114831/talk_of_lJiabao_Gong.pdf
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- Migration to 7.1.3 must be done
after this semester
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Analist al draft stage

_ o, .
J/?,b — PP Marco D. dovrebbe avere pronto il draft

Ry [Pb]

10°

: o © =095.1° £ 2.8°,

® O.ont = 9.91 pb + 0.40 pb,

102

" o B,u = (1.918 £+ 0.022)-10~3,
10; ) and
§ %
§ slg ‘ ?gl%*lf*\l ® 90:'95-OO:|:3'903
3000 3020 3040 3060 3080 3100 3120
Mass [MeV/c?]
o 0.ont = 9.91 pb £+ 0.63 pb,

https://hnbes3.ihep.ac.cn/HyperNews/get/paper106.html e B,.: = (2.103 £ 0.030)-1073.

https://docbes3.ihep.ac.cn/DocDB/0002/000222/003/memo_v10.pdf



On going
three body
analyses




S (pb)

10*

10°

Study of the efe — K"K process around J/y

Tianyou Li*®, Chen Xie"°, Hailong Ma®, and Minggang Zhao®

—E— data
— fit

fit no ISR and Es
— J/psi

continum

interference

L UL B

G (pb)

10*

10°

102

10

—E— data
— fit

fit no ISR and Es
— Jipsi

continum

interference

I I||I|||| T llllLI|| I |||I|||| T ||||I|I| T

1 1

3.12
/s (GeV)



ete” —» K**(892)K*

- a [
B —$— data 2 B —4— data
= — fit © 10 = — it
E fit no ISR and Es E fit no ISR and Es
;_ ——— Jlpsi 10° ;_ —— Jipsi
- continum - continum
- interference N interference
= 10
! l_ 10E] -
i Lo o oy g1 1 i | I N
3 3.02 3.04 3 3.02

Using FF from PWA




Experiment  B(J/ — K*K-7°) (103) B/ — K*=(892)K7) (10-)

DM2 [7] 4.57+0.17 £ 0.70
MARKIII [8] 5.26 +0.13 + 0.53
BABAR [57] 1.97 +0.16 + 0.13 522+0.3+0.3
BESIII [48] 2.88 +£0.01 £ 0.12 8.07 + 0.0479-28
PDG [33] 2.88 £0.12 6.0775

This work 3.19 +£0.05 or 3.32 + 0.05 7.70 +£0.140r 7.78 £ 0.14




Study of the e*e™ — KS"K*n" + c.c. process around J /¢

Chen Xie*®, Shenjian Chen?, Hailong Ma®, Yadi Wang®, and Lei Zhang?

—— Total @ ISR &5¢ Continuum —— Total ® ISR ®5;¢ Continuum
---- Total -- Interference ---- Total -~ Interference
P Jiw Breit-Wigner <+ Data N J/y Breit-Wigner <+ Data
10% 10% 4
20000 20000
16000 4 16000
—_— — 12000 4 — 12000
2 2 2
EN = 3]2
.9: 10 ©  gooo 10 O gooo
o]
4000 4000
3.002 o0e 3008 0083100 3102 3002 To0e 3008 0083100 3102
2] VE (GeV) 2 VE (Gev)
10 . N 10 . . .
L R
S
3.00 3.02 3.04 3.06 3.08 3.10 3.12 3.00 3.02 3.04 3.06 3.08 3.10 3.12
Vs (GeV) Vs (GeV)

Fig. 28: Fits to observed cross sections of e"e™ — Kg K*n~ with negative (left) and positive (right) phase
hypotheses.




ete — KOK*0

—— Total & ISR &5¢ Continuum
---- Total -==- |Interference
------- Jiw Breit-Wigner + Data
104 4
20000
16000 4
= 12000 4
e
1034 = sooo
4000 4
3.002 3.094 -3 096 3.098
Vs (Gev) :
102 fabocannnacn-. Py +
3.00 3.02 3.04 3.06 3.08 3.10 3.12

Vs (GeV)

104_

102

— Total @ ISR &5 Continuum
---- Total ===- Interference
------- Jiy Breit-Wigner 4 Data
20000
16000
e b
12000 ]
= mi
= &%
© gooo (o0
auon :Jl:i
i
iie
3092 3094 3 096 3.098 3.100 3102 jre
Vs (GeV) . a
L4 PO —— R + = : :'u
3.00 3.02 3.04 3.06 3.08 3.10 3.12
vs (GeV)




—— Total ® ISR ®5¢ Continuum

1044 " Total ---- Interference
------- J/w Breit-Wigner + Data

25000

103 ] 20000 |
- < 15000 -
0 a
Q 102 { © 10000+
@] 5000 -

101 3.092 3.094 3.096 3.008

Vs (GeV)
100 fodommmm T
3.00 3.02 3.04 3.06 3.08

Vs (GeV)

Fig. 30: Fits to observed cross sections of e*e™ —» KT K*™.



ete” - KTK37(1430)

10 10
— Total @& ISR &5¢ Continuum —— Total ® ISR &5¢ Continuum
1 =-=-=-- Total ==== |nterference --=-- Total ==== |nterference
------- Jiw Breit-Wigner 4+ Data e |fy Breit-Wigner + Data
BOODO A BOO0
10% 103 -
45001 _ A500
e g o) 2
= 5 3000 o 5 3000
=) 1500 4 |} 1500
2 + i.0492 .'|.E;|-Jﬂ “--.l'll [;"'-Ib 4 [‘;;E‘L‘“ k1 1‘[][] 4102 f 2 + 4092
sy ' I Vs (GeV) . 108 1
! | Sa— |
3.00 3.02 3.04 3.06 3.08 3.10 3.12 3.00 3.02 3.04 3.06 3.08 3.10 3.12
Vs (GeV) Vs (GeV)

‘ommes Nous
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Solution A B(x1073) o(°) SE MeV) | x?/ndf
Jy — KSK*m™

Positive | 4.17 £0.17 | (5.15 £0.20) 128.0+5.5 | 091 £0.02 | 15.1/22

Negative | 4.24 +£0.16 | (5.35+0.21) | —-1274 5.5 | 091 £0.02 | 15.1/22
J/y — KK

Positive | 3.57+£0.23 | (4.67 £0.20) | 149.9+12.5 | 091 +£0.02 | 31.1/22

Negative | 3.61 £0.22 | (4.85+0.20) | —148.8 +12.4 | 0.91 £0.02 | 31.1/22
J/y —» K*K*

- 25.39 +£2.51 | (6.50+0.26) | 180.1 £28.6 | 0.89 +0.02 | 24.4/22

J/Y — K*K57(1430)
Positive | 0.57+£0.06 | (1.26 £0.08) | 0.0+ 1234 0.90 29.7/22
Negative | 0.57+£0.09 | (1.26 £0.09) | —4.2 +170.7 0.90 29.7/22
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—— XZ
68% Confidence Level
95% Confidence Level

Jp—KK* ™

50 100 150 200 250 300 350
Phase angle

—— x?
68% Confidence Level
95% Confidence Level

Jp=K* K=

50 100 150 200 250 300 350
Phase angle

phase angle scans

140
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100
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—_—
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68% Confidence Level
95% Confidence Level

Jf/w_, KOR‘*D

0 50 100 150 200 250 300 350
Phase angle
" XZ
68% Confidence Level
95% Confidence Level
Jig=K+K;~(1430)
0 50 100 150 200 250 300 350

Phase angle




Channel

This work PDG

Positive Negative
By — KIK*n™) x 1073 (5.15+£0.24) (5.35+£0.25) (5.3+0.5)
B(J/y — K°K*0) x 1073 (4.67+0.26) (4.85+026) (42+0.4)
B(J/y —» K*K*7) x 107 (6.50 +0.33) (6.0775)
B(J/y — K*K;~(1430)) x 1073 | (126 £0.10) (1.26 £0.11)  1.62*31°




Ahalyses
already
presented

J/p — AA
J/Y — ZE




Channel

Relative Phase

Positive Negative
This work(J/y — K0K*n™) | 1280+£92 -1274+9.2
(J/y — K°K*0) 1499 + 14.8 —148.8 + 14.7
(J/y —» KTK*) 180.1 + 28.6
(J/y —» K*K;(1430)) | 0.0+1234 -42x170.7
J/y — 571 [16] 849+36  -84.7+3.1
J/y — Z¥E [62] 107.9 £249 -107.6+24.3
J/y — n¢ [63] 150*78 21117
J/y — 2050 [64] 127.7+21.5 -1274+21.4
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Scan method and measurement By Yadi©HADRON2025

+ ,— T |
BESIIT Collaboration, Phys. Rev. D 111, 032011 (2025) e e — lI)(ZS) — PpPTT
y 10° 3 */ndf=5.66/6 i 2:::. fit (a) 10° E x*/mdf=1.36/6 _ i ?:::l fit (b) " "
% - ‘:‘1 - W(3686) peak ; ‘C"(3686)p“k OBomn — |Ac0n " Arcs' X eu,bl._
- ---- Continuum - i ~--- Continuum '
, Acon(s) = a/s"
g 10_ § 10_ A (?) o '\/lzﬂ.r""rth‘f
‘I 5 ST s = M? +iMTy,
t 1 | 1 | | | 1 1 L 1 " 1 " | 1 1 . . . -
o " X;_ o ) » Phase is consistent with £90
7367 368 30 37 : e 368 3.6 37 after convertin g.
(s (GeV) Vs (GeV)
mm Br (x 10°°)
Conctriictive ARN+ A7 12294+ 1172 4+ 2 750+ 89
¥( MOLTE ANALISI DELLA )”” sono fatte in questo modo (Changzheng style ) . - 1 158 &
_ Constructive 589 + 14.1 61.5+ 65+ 1.1 69.8'F 221
WS BBIN Destructive —638+121 844+69+14 —73.6+175 ki

» The branching fractions deviate from PDG if considering the interference.

Sfortunatamente non reindirizzato sulla TF-fase—>Misura la fase tra continuo e risonanza, non quella tra EM e forte



Yadi, Yannan

Parameter positive negative
D, em (°) 106.0 +9.3 -1054+9.0
M (MeV/c?) 3685.99 + 0.09 3685.99 + 0.09
C 157+12 163+1.2 20.3- 2031
F 24 +0.1 24 +0.1 s | —8— o s ——
f 0.9997 + 0.0168 | 0.9997 + 0.0168 825 e Basr o
$ : — resonanc 9 $ i —— resonance
g [ e L
VALUE (1074) EVTS DOCUMENT ID TECN COMMENT S0.2- < ©0.21~
2.94 + 0.09 OUR FIT Error includes scale factor of 1.3. r /ndf=1.58/3 L KEndt=1.59/3
0.15— 0'15f
3.02+0.08 OUR AVERAGE - (a) - (b)
3.05 £0.02 +0.12 19k ABLIKIM 2018T  BES3 et e — 9(28) - B 0.1~ y 0'1; .
3.08 £0.05 -0.18 4.5k 1 DOBBS 2014 et e 5 Y(28) — P C -
0.05— 0.05~
3.36 £0.00 0.25 1.6k ABLIKIM 2007C  BES et e > Y(28) — P C J -
2,87 £0.12 10.15 557 PEDLAR 2005 CIEO o' e 5 9(28) > pp Y S——— e T I P rorares s v v e e v
3580 3600 3620 3640 3660 3680 3700 3720 3580 3600 3620 3640 3660 3680 3700 3720
1.4+0.8 4 BRANDELIK 1979C  DASP et e — ¥(28) — pp W (MeV) W (MeV)
23407 FELDMAN 1977 MRKI et e — 1¥(28) — P

————— : F

273) [+ Ce P,

https://hnbes3.ihep.ac.cn/HyperNews/get/AUX/2024/05/12/20.30-37994-memo_v3.pdf

https://hnbes3.ihep.ac.cn/HyperNews/get/paper822.html Tension with PDG il

+/-7%



Yadi

w (2 S) — K + K B Parameteruw“;;);:‘i;;mrw negative

O, g (°) | 1141+65 | —110.2+5.6
Sg (MeV/c?)| 1.39+£0.08 | 1.39 + 0.08

@ memo stage (comments by Simone and me ), request for CWR C 3.18+0.15 | 3.76 =0.13

) i F 0.476 + 0.009|0.476 =+ 0.009

0.14 90— . B (107°) | 7.41+0.39 | 10.90 + 0.47

i 1o ] »
S I T R 80—
50.1 0 :— . 30 —: 41 : t data :
@ : ) 60 —ft §
0.08 5 » - —— continuum s
- @ 1 - positive interference .
0.06- . E i ——— positive resonance f‘ 7
] Q. 40~ negative interference N
-100 0 100 ~ - : -
@ (degree) o i - negative resonance ]
% 20 B y4ndf=4.39/4 N
FIG. 3: The contours in the B(¢(2S) - KT K~) and - Jj L .
the relative phase ® plane. The filled areas are up to 3o . - .
contours. 0 —_ ! } L _—
https://docbes3.ihep.ac.cn/DocDB/0012/001218/019/ph i i
s A e psip2KK_draft_v6.pdf T S S S S
(- 3600 3650 3700

B Large effect of the interference s (MeV)



I'(4(25) = K*K~)/Tiotal T'so/T

VALUE (1075) Cl% EVTS DOCUMENT ID TECN COMMENT
7.48 +0.23 1-0.39 1.3k 1 METREVELI 2012 P(28) — KK~
ot A as aaa s e
Parameter positive negative

O, 5y (°) | 1141£65 |—1102+5.6
Sg (MeV/c2)| 1.39+0.08 | 1.39 +0.08
C 3.18 £0.15 | 3.76 +0.13

F 0.476 + 0.009|0.476 =+ 0.009

B (1075) | 7.41+0.39 | 10.90 + 0.47

Interference effect about +/-20%




Measurement of the w0 final state cross section
in the near-threshold energy region of (2S5 )

[T 14 [T 1

- [ T [ T LI l LI l UL T T [ T 40 _I l T T LI [ L [ T [ I LI

B — Fitting result J - — Fitting result
{ data B { data

- 7] 351 7

B ) § i

- ¥ /ndf=13.14/8 _ 2ok ¥ indf=12.24/8 ]

i

T T YT Y I R VT E TR TR R Y YT VR Y Y TR C TR
W(GeV) W(GeV)
PDG AVERAGE
A
CLEO_(ZODS)
BES (2004)

P
https://docbes3.ihep.ac.cn/DocDB/0015/001587/001/Meas s work
urement_of_the_omega_pi0_final_state_cross_section_in_t

H M L L L L | L 1 L L L L L I L L L L I L L Il L
he_near_threshold_energy_region_of_psi_2S_%20%281%29 0 1 5 3 4 5

. pdf Branching ratio(x1075)
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Scan method and measurement

+ - —
BESIII Collaboration, Phys. Lett. B 735, 101 (2014) e*e” - YP(3770) - pp
Destructive interference observed, fit with BABAR +BESIII data Teon (5) = 1120 (1 + 2’:5) 1G(s)|%,
g" g™ 0 (5) = |Acon + Ave o e
| 10 g 2 s (s/A%)
'T |’r 1.5 ; mw— F‘lll “p <
2 s = [V Ocon(S) + /Oy 5 e
% 8 < 1 s—mw+1m¢1“w
0.5

ol Grspp (PP)  Br(x107%H)  ¢()
+0.070 8.6 +39.0
0.0591 0050 £0.012 7.1186 2558 L +48

(< 0.166 at 90% C.L)
2.57+012 +0.12 3.1+0.3 26697%3+09

3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9
\s(GeV/c?)

Even the interference is between A.,, and 4, the phase @, ,, is still
close to —90° since A, is much larger than 4,




Scan method and measurement

BESIII Collaboration, Phys. Rev. D 90, 032007 (2014) e*e” - P(3770) — pprm
13 -
'| 12 \ ‘ X mI’ (.¢)3
3 s) = |\/0O /O —exp(?
§ "E I o Y's—m*>+ imll P
= e !
g' 9F \\\' !
o - ]
T 8F \/
) - w
Y 75— 03/(3770)—),)[3]1’0 0_(,)),)—»1// (3770)x [ b]
o 6 3 Solution [pb] Prit '] at 5.26 GeV
ﬁ;‘“ SE 1 <022  269.85324+11.0 <0.79
4 wl | | | | | | | | L
"i 364 366 368 37 372 374 376 378 38 2 BB ELSL2] 2687 123103 122 1

Vs [GeV]

* The phase @3, is still close to —90° since A, is much larger than 4,
- Significance for y(3770) resonance ~ 1.5 ¢




Scan method and measurement

+ —
BESIII Collaboration, Phys. Rev. Lett. 132, 131901 (2024) e"e” - P(3770) - KsK|

----- w(3770)

i ----- Continuum

D 3o contour

: i ~0.71 o 2o contour ]
.034 ;6 384’22 44 46 ....... 48 ....... 5_ e L 1| ‘;.“’“’;“”’ o
s (GeV) B(y(3770) » K2K?) (10°) Fase=(80" 14
° +1.40 -5 o +0.05
gdressed — | BW . pid 8 a (D(\/E) | — (2 63 159) x 10 Clnd (p T ( 0.39_0.10)7'[
(V)" wu‘rhm 1o likelihood contour.
M2nT..TB [0 « Significance of ¥(3770) resonance contribution
BW = o DM , @(s )_ Py determined to be 100.
determine a = (0.016+0.007) GeV"** pb*> and n=  » First observe the charmless decay 1(3770) —

4.60 + 0.31. By including the data at /s = 3.774 GeV
Eolt:.

2024 result!!!!



e Measurement of Born cross-section for e+e- > K+=0X - + c.c. between 3.5 and 4.9 GeV

Minghang Cai

https://docbes3.ihep.ac.cn/DocDB/0015/001590/001/mem

o_KXISIG_V1.00.pdf

e
oo
_53:'_5 36 37 38 39 40 41 42 43 44 45 46 47 4:8;
s (GeV)
Resonance I,.B(107%eV) ¢ (rad) Y° S (o)
Y(3773)(SolutionI) 17.8 +6.2 -0.80 £0.12 41.23 5.5
Y(3773)(Solution IT)  479.8 + 20.3 -1.46 £ 0.04 41.17 5.5



Y(3770) - wn

E‘zt— g'lsL

o :

L :bé 2
15|

0s

_— . A H
36 38 4 42 44 4.6 4.8
Epy 1GeV)

W T T Ry e U T g ¢ i ¥ )

Egy (GeV)
= [ e || eosoxes
¢ ~1.54+0.16 ® ~1.14 4 0.98
a 0.55 + 0.34 a 0.54 + 033
5.13 + 0.46 N 5.13 + 0.45




Measurement of e*e~ — b1’ cross sections at center-of-mass energies from
3.508 to 4.951 GeV and search for the decay y(3770) — ¢z

httns://iolirnals_ans.org/nrd/ndf/10.1103/PhvsRevD.108.05

A5 = | JPS(VE) + €PBW(VE)|

%]

10 10¢ 10 :
—Total fit 9 ~Total fit 9F q —Total fit
- Continuum 8k - y(3770) 8f - y(3770)
) 2 qF ~Continuum 2 9F ~Continuum
B 2 F 2
T T SE T S
K o 4F o 4F
2 L _F <
o o 3F o 3F
2 2f
1F 1E .
|| PN S SN BN B S I B 0:.‘|‘.;1‘..|..|...|...|...|... I T T T P T
34 36 38 4 42 44 4.6 48 34 36 38 4 42 44 4.6 48 24 36 38 4 42 44 46 48
{s (GeV) (s (GeV) (s (GeV)
(a) (b) (c)

FIG. 3. Dressed cross sections of the e e~ — ¢y’ process and the fits under different assumptions: (a) continuum amplitude only;
(b) coherent sum of continuum and y(3770) amplitudes, the solution with ® = 2.0 rad, BM =4.6 x 1079, and the significance of
the yw(3770) — ¢’ decay is 1.50; (c) coherent sum of continuum and w(3770) amplitudes, the solution with ® = 4.7 rad,
By = 1.9 x 1073, and the significance of the y(3770) — ¢’ decay is 1.66. The black dots with error bars are data. The red solid
lines are the total fits, the magenta dot dashed lines represent the y/(3770) component, and the blue dashed lines the continuum process.

p— ]_ 1 4 ﬂ—0-5 0.5
a ngi 4935()&%1./1 ) pb™°) ® = 1.49rad
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C ' 1200 — |
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fit_fxgf1

1200_—
- +/- 4% on pe’ k —— obs phase= 90
1000/ — If‘ —— obs phase=0
B — obs phase -90
800—
600_—
400;
200_7 HU_1AYL T
T I 1 I I I T T T T "v_l | — ‘ 1 1 1 1 ‘ | 1 | 1 | | | | | | | | 1 | ‘ 1 1 1 1 ‘ 1 1 1
%08 3085 309 3095 3.1 3105  3.11 3115 312

—— obs phase= 90
—— obs phase=0
—— obs phase -90

10°

102

In realta’..qui a parita’ di BF, ma il BF cambia con la fase

10

+_I ¢ | | (i | | | (- | | | | | | ] | | | 1| | I 1 11 1 | | I | | | 1|
3.08 3.085 3.09 3.095 3.1 3.105 3.11 3.115 3.12




@ Iteration 0
W lteration 1
ﬁ $§ lteration 2
0.32 1 ) . o . . Y 3 & Iteration 3
Le regioni sensibili sono toccate dall’iterazione y i |
0.30- . x
¥ ¥
0.28 - - o
9
) ) 3
% B;53 I
0.26 1 I I I
0 X 3 x
o K )
E 0.24 - *
Up to about 10%
0.22- i = Relative diff
A
0.20 - &
i x
I .y
0.18- ®
iI ' g ¥ x
0.16 - ; ; ; + . - ;
3.00 3.02 3.04 3.06 3.08 3.10 3.12
Vs (GeV)

Fig. 12: The comparisons of efficiencies for e*e~ — K*K~n" in each iteration.
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The problem of lack of
documentation

@ BornWithE
§ H Bon
T3
Some groups use Born xs with SE effect ==
as input to Conexc--> . =
This hasto be done because SE seems  ** =
to be simulated but is not! : = _
Not negligible difference >
0.15 !

3.000 3025 3.050 3.075 3.100 3125 3.150
Vs (GeV)

Figure 1: The comparisons of efficiencies for ete™ — KK~ n" of input cross section as Born
with energy spread effect and Born.
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The issue of different boss versions
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Ricordiamoci

f
rep
0.20( Y(2S)
Y(3S)
0.15
0.10-
0.05'
| Jiy
A(nb'?)
f
10°°
10%
102 Jiy
10’ A(nb'?)

r
10° rf = "i;t(s) — %he, |22 ‘/m sin g = 2heA™ B~V sin .
ol oz (s) al(s)
10} ratio of cross section
10° from the interference term
TR YR ey With respect to the resonance
, and continuum term,
[ @(3770)
101;
10";; A — O'(J;(S)/Bf
0.100;—
0.010;
0.001;
0001 0010  0.00 10° A o™

https://doi.org/10.1103/physrevd.105.114001



Summary

* Results and on going analyses were presented
* On going studies on the analyses methods were presented as well
* A lot of work to follow the on-going analyses is needed

* The effect can be large, the precision is high...the check needs to
be done
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