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RIHRFER TR EE PP EA A EAEH

(@) Strong — Az (a) s2fB B {ER :e*e” > R(gg) — hadrons;
(b) 53FHE{EFH :e'e” — R(qq) — hadrons;
WMEREEICXERE L
« MHLQCD(pQCD)EER, MMEAREER
EFRIFRE & 8 U SL 8,
1o ZEBSHBIRIE 2 BI8FB L Y
0° 2 180°
o XWFEBE qq (1), HNEREB S —
MF (FEHE 2

V.L. Chernyak and I.R. Zhinitsky, Nuclear Physics B 246, 52
(1998)

(b) Electromagnetic — A,

Sy |




1R 5 e AN

o FETSUQGY IR RIESLIR 4 R ( “SUB)YTIE” D
© /Y, Y(2S5), ¥ (3770)
o FLTBESIISZ 5 1) H 35
« ete” o /Y5> ITtET
ete” > ]/ - KdKtm™
ete™ = ]/ - ¢n
ete” - Y(25) > KK~
ete™ - P(2S) - ppr®(n)
.
.

a

el GRS RS YR

e'e - 1/)(3770) — KSKL
ee” - Y(3770) - X

¢ 'i'éiliﬁ:%'%

VA |




J /9 A AHA TN —SU(3) )77

R TR Dcczy | ampituce T PDGuo T Fibao T

#FsSU(3),

B p? 70 get+e 169.0 £15.0 133.00 113
11070l BRREN ZHIZ AP I EIZ] 90°  k+ Kk g(l-s)et+e 512+ 30 515  0.01
FHAT £, K*0 KO g (1-s)eit - 2e 43.9 £ 3.1 48.5 0.48

PN ®"n (g X+d)el + eX 174 £ 2.0 18.5 0.06
« PP(0707)(n*n™,K*K~, KK, ) 123 on (g (1-2s)Y+d)et—2eY 7.5+ 0.8 3.9 4.02
. A 0 0 r ) s pn 3eX 1.9 £ 0.2 2.2 0.30
[1112};5]1 0o, o, G prn, o ¢, P11 @11 KK O 3e 45 £05 4.1 0.11
on (g X' +d") ei¢ + eX’ 7.0 =£7.0 11.9 0.10
« VP(1+107) (K (1400)K ¥, K;F(1270)K ¥)B! on (9 (1'25)2£de Je*= 40+07 6.1 1.87
UV (1717 (o p- KR K*OR*O) 1] pmM 3eX’ 1.1 £ 0.2 1.1 0.04
e BRB(nh nn AA y +y—- 7050 o+ 55— 14 ¥ [2,6,7]
BB(pp,nn, AN, 2727, 2727, ERES, BT ET, X0A 4+ 20A) SU; strong Amplitude g 7.22 = 0.38
SU; breaking strange S 0.18 = 0.04
[1] L. Képke and N. W , Phys. Rep. 174, 67 (1989) : )
[2] 6. Loieezacrc‘zs‘rro,frl‘_r.nﬁzcio X: a:c?J'. Pestieau, hep-ph/9902300v1 (1999) SU3 breakmg DOZI £ 0.04 = 0.02
[3] Mahiko Suzuki, Physical Review D 57, 5717 (1998) :
[41P. Wang. C.2 Yuar, XH. Mo, Phys. Rev. b 69, 057502 (2004) e.m. Amplitude - 0.75 £ 0.04
[5] Mahiko Suzuki, Physical Review D 63, 054021 (2001)
[6]R.aBalginiuezfual,Ph;,:as: Lottors B 444, 111-118 (1998) Phase ¢ 81.51% 6.75
[71K. Zhu et al.,, Int. J Mod. Phys. A30, 1550148 (2015). —- from Rinaldo Baldini
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1(3686) 5 (3770) A —SU(3) Jj ik

VP (1707): ® = (159 + 12)° AL T-BESIIIZ; R 12

«BB: ® = (—98 4+ 25)° or (+134 + 25)° 3=+ CLEOHMIBES%; £ [5]
«PP(KsK,,KTK~,m*tmn™) :

- @ = (=82 +29)° or (121 + 27)° 3T BES 4 H.13]

@ = (110.5%1%°)" HEF CLEO%EX

- @ = (95 + 11)° T BESII 454 [1]

o D~ —90° XFILT- B OZI AR AR i ALe!
v |®|~90° from R. Baldini!!!

¥ (3686)

~
=
~ d i i i
ol; R [1] Rinaldo Baldini Ferroli, Orsay (France), 2014
; pm 13.1+2.8 | 7.4%1.3 - | CLEOc, PRD 73(2006)012002 [2] Mahiko Suzuki, Phys. Rev. D 63, 054021 (2000)
q} n 21+1.6 4.5+0.7 + CLEOc, PRD ?3{2{}[’5}{}120(]2 [3] BES Collaboration, Phys Rev. Lett. 92, 052001 (2004)
[4] Z. Metreveli, Phys. Rev. D 85, 092007 (2012)
pp |0.74%0.08 | 0.4£0.02 - | BESIII Y.Liang, Nov (2012) [5] K. Zhu, X. H. Mo, C. Z. Yuan, IJMPA30, 1550148 (2015
[6] P. Wang, arxiv:hep/0410028v2 (2004)
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1(3686) 5 (3770) A —SU(3) Jj ik

VP (1707): @ = (159 + 12)° = T BESIIZ; & 12

«BB: ® = (—98 4+ 25)° or (+134 + 25)° 3=+ CLEOHMIBES%; £ [5]
«PP(KsK,,KTK~,m*tmn™) :

- @ = (—82+29)° or (121 + 27)° £ T BES 45 55!
@ = (110.5%1%°)" HEF CLEO%EX

- @ = (95 + 11)° T BESII 454 [1]

v O~ —90° XITFFrA OZI AR A BT e]
v |®]~90° from R. Baldinil!

~
=
~ d i = i
ol; R [1] Rinaldo Baldini Ferroli, Orsay (France), 2014
; pm 13.1+2.8 | 7.4%1.3 - | CLEOc, PRD 73(2006)012002 [2] Mahiko Suzuki, Phys. Rev. D 63, 054021 (2000)
'1} n 21+1.6 4.5+0.7 + CLEOc, PRD ?3{2{}05}{}12002 [3] BES Collaboration, Phys Rev. Lett. 92, 052001 (2004)
[4] Z. Metreveli, Phys. Rev. D 85, 092007 (2012)
pp |0.74%0.08 | 0.4£0.02 - | BESIII Y.Liang, Nov (2012) [5] K. Zhu, X. H. Mo, C. Z. Yuan, IJMPA30, 1550148 (2015
[6] P. Wang, arxiv:hep/0410028v2 (2004)
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1(3686) 5 (3770) A —SU(3) Jj ik

VP (1707): ® = (159 + 12)° I FBESIIIZE F 1.2
«BB: ® = (=98 + 25)° or (+134 + 25)° 2T CLEOFIBESZ; £ [5]
«PP(KsK,,KTK~,m*tmn™) :
® = (=82 +29)° or (121 + 27)° 3T BES &
@ = (110.5%1%°)" HEF CLEO%EX
= (95 + 11)° J£ TBESIII 455 1)

W(3770)

¢ D~ —90° XTI OZI JH AR A AR L]
v |®]~90° from R. Baldinil!

S N T Hn [1] Rinaldo Baldini Ferroli, Orsay (France), 2014
pm 13.1+2.8 | 7.4%1.3 - | CLEOc, PRD 73(2006)012002 [2] Mahiko Suzuki, Phys. Rev. D 63, 054021 (2000)
on 5 14+1.6 45407 + | CLEOc, PRD 73(2006)012002 [3] BES Collabpration, Phys. Rev. Lett. 92, 052001 (2004)
[4] Z. Metreveli, Phys. Rev. D 85, 092007 (2012)
pp |0.74%0.08 | 0.4£0.02 - | BESIII Y.Liang, Nov (2012) [5] K. Zhu, X. H. Mo, C. Z. Yuan, IJMPA30, 1550148 (2015
[

6] P. Wang, arxiv:hep/0410028v2 (2004)
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AT FSU(3)3ELEs — FHH A

a) Strong A b) EM A ' I _
(a) 8 Asg (b) Y (c) Continuum A, St —ufuT leos81< 06 ]
100 E (b) ;
= - i
5 - —
~ B 2 ° 10k E
— LPg cont. LDy cont. - 3
Oborn = |A3ge g + Aye 4 + Acont. - :
i — — i®g cont. 2 i il
Wlth q)ylcont_ — O, O-born - |A3'ge 9 + Ay + ACOTlt. | | | o] | | \ | 1 | | l |
3.050 3.090 3.00 3110 3.120 3.130
ENERGY Ecm (GeV) .
PLB 791, 375 (2019) _PLB 791, 375 (2019) _PLB 791,375 (2019) ., PLB735 101 (2014) . PRD 90, 032007 (2014)
g | —e— data | E ! E_ §102 5_ —e— data E § 10: % 2 12;
S0 f — i {8 | £ b e P 0 N
%  e/ndi=11.68/12 % g o a6 ] @ Bf %o.; gt 3
7 2 2 F 6 a 3
g ] / 1/) 2104 5 :] / l/) . 0 E 0374375376 377 3.78 3.1\'7;&3;212) -I, :E
- utp” o 2(mtT) ;o o 7 ]
0 g I ¢ s (3770) - ppm
[~ E L 51
C ] I 0 - E
] R -l:_.l‘ljlll.‘ll.'lll_: - | ) | | | . 4‘|...I...I...I...I...I...I...I...I‘..
5060 3080 3100 3120 B T T T e R T MR L NN <
W (MeV) W (MeV) W (MeV)
= =0
D ~0° /=51 ga° Y(3770)-pP.PPT" _ _ e
y.cont. | q){/,cont. |~90 ¢res,cont. 20
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ete” > J/Y > It2~

10°g 10°e 3._
- —— data F —s— data c 10° 3
. —— Total ® ISR ® Es L —— Total ® ISR ® Es n%’b - "
(I Total 103 e Total 10 2
F oo Jhy S Jhy )
= f continuum = continuum ol productllf)n
S10% o interference S10% o interference - puzzle
°F gndf= 17.4/24 by - xz/ndf=17-4/%4 ; ' 'E
o M W . — " v 1} B :
A \ e \ +5-). 050Y. -5+
502 50 506 305 31 312 50 3o 306 308 34 512 o(ZTX7):0(Z27):a(Z72T)
Vs (GeV) Vs (GeV)
- =974+413: 33+07:1
: A1 il
A . B v ccesTorncingacion |y
P3qy=(107.9 £ 24.9) P3gy=(-107.6 +243) J/ - THE~ (1027 +£0.005) X 10~ —0.508 + 0.006
— — 030 1.17 + 0.03) x 1073 —0.45 + 0.02
B = (1.14 + 0.04) x 1073 B=(11940.04)x 1073 ¥ LLVERR)R AT | s 002

J/p—-327Lt R R R R RS EIRIE

Q BATZEHR~90° , 5SUQR) K E4 2145 RAE 1078 Bl PR FF— 2L
Q 7> 4 B EEPDGYE: (1.07 4+ 0.04) X 1038 2 6. T8 wm ?
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ete” > J/Y » KK m™

J/Yw - K*(892) K~ +c.c. - -
I — - Channels — |¢yysign| € [B(x107) | 6.4 () | S5 (MeV) | x?/ndf
JANVAEJAN 0.+ _ | Positive | 4.31 £0.22 |5.17 £ 0.20|| 123.7 £5.3 [0.90 & 0.02|16.0/22
Q%%Tﬁ% 5 5 I/ — KsK™m Negative | 4.38 £ 0.22 |5.36 & 0.20| —123.1£5.2 ‘0.90 +0.02[16.0/22
s i | R A 7 70K+ (sggy0 | Positive | 3.67+0.27 [4.18 4+ 0.18]| 155.2 4 15.5 [0.92  0.03|30.1/22
2% - = e /b= (892) Negative | 3.71 £ 0.25 [4.31 4 0.19||—154.1 + 15.5[ 0.92 & 0.03|30.1/22
e J/ = KT (892)" | .. ]25.064+2.51|7.09 £0.28 || 180.1 +31.8 || 0.88 4 0.02|21.2/22
- + Data ]/ll’ — K (892)0K0 + C. C ntinuum  ---- Interference
o POsItIVe o] = o 3
« NATIOHITHEA, TR SHLIE
5103 -_;é 8000 g 8000 (FS[) ?
3.092 3.094 309§ e3 098 3.100 3—10% ; ;’; i:“ 3.092 3.004 30965 e3 098 3.100 3—10% K*(892)0 2
O S \ t— peee—— ° R — A3g . O 884 _I_ O 050 01'
3.00 3.02 3.04 3.06 308/ éiO 3.12 3.00 3.02 3.04 3.06 3.08/ : |3\10 3.12 3g o AK*(892)_ A | - ]
VE (O 4+ VS (GeV) 3g
p9§|tlve+ Data — ° ]/110 - K K T 2:; C.C. nuum - Interference ; O 909 _I_ O 050 %/ﬁ/@'ﬁ%‘ﬁm //EU[A}XET/E
10 16000 | 16000 i
3;12000 3;12000 AK*(892)0 2
S109 j::: | ) o H . Ry = A}{/*(Tz)_ = 44.7 + 9.4, @@?/f/%]%?
--------------- e (| S S——C—— 1 i 771 e 7T

3.12 3.00

Vs (.Gev) Vs iGeV)



ete” > Y(25) » KTK~™

arxiv:2603.29854
T T T

80 — o)y .
i —4— Data i 6B — 2 J_ASQST’TL@Q,’}’
oo T ] ¥ BaBar;, PRD 92, 072008 (2015)
=) I — Positive resonance i B(Vf - K+K—) X 104 J/w W(ZS)
S P Negatwe resonance E 3.36 £ 0.20 £ 0.12 0 0.73£0.15+0.027 159
3 T Positive interference | Measured value ’ ' . 5 A) ‘ ‘ ' 5 A)
Ob 20 B I Negative interference ] Corrected with Sinqo >0 3'22 + 0-20 + 0 12 . 062 + 015 + 0-02 . AB
o 1 Corrected with sing <0 3.50+020+0.12 J INAB  g83+015+002 | IN
ok 1 e'e” —» K'K™ average 2.43 +0.26 [3,31,32] 0.71 = 0.05 [11]
b :2603.29854
B s (GeV) Parameter o Lhis work : BES CLEO Seth et al.
0.14 X1.D. — Positive Negative
[ @ (%) 110.1 £ 6.7 —106.8 £ 5.7 (80 + 35)° (93 £ 20)° (66.6 + 11.5)°
I kS C 3.18 £0.16 3.77+0.15 26104 2.875% -
g o.12t - F (GeV?) 0.467 + 0.009 0.467 =+ 0.009 — -
© [ [J2s B (107°) 7.49 4+ 0.41 10.94 + 0.49 6.1 +2.1 6.3+ 0.7 7.48 4 0.45
% 0.10F KN .
3 i i ) I3 N/ S -E-
g ol . 1 > BWERE CERE3e) >0 3 HREHE.
a . B 7 Y Y
@& 1 » tHA & 5703t B AFFEmKEK.
0.06 ] \ S
> TWREU N ~30% , SRR R4 H S PDG— L.
@ (degree)
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ete” - P(25) - pp

03T 0.3 —————————————— Ao’ 2
L L ) i ! —— Ty BG GCI ].
L BES LB ] o= () (4
— it g
0.2 —— positive continuum - 0.2 —— negative continuum - P 3. / o
o) | —— positive interference o) ——— negative interference 1+ (]‘ + Ce gTE.M) o 2 -
;5 —— positive resonance :;C’ —— negative resonance Ms ‘Mﬂf + T'Ft’b fh{w
S 3
© 0.1- 1 ©01- - Parameter Positive Negative
- @y M (°) 105.9+9.4 —105.3 +£9.1
I (a) J \ ] I (b)J L My (MeV/c?) | 3685.99 + 0.08 | 3685.99 4+ 0.08
o= 1 C 16.02+1.25 | 16.63 4 1.23
s (MeV) (s (MeV) 0 (GeV')
B (107%) 3.21 +0.13 3.47+0.19
VALUE (104) EVTS DOCUMENT ID TECN COMMENT
2.94+0.08  OURFI
3.02+0.08  OUR AVERAGE
3.05 +£0.02 +0.12 19k ABLKIM 2018T  BES3 et e = P(2S) = pp . | ()] | ~90°
3.08 4:0.05 +0.18 4.5k ! DOBBS 2014 et e — h(25) — pp . . .
3.36 0.09 £0.25 1.6k ABLKIM 2007C  BES et e — P(25) — pp * B is consistent with the
2.87 +0.12 +0.15 557 PEDLAR 2005  CLEO et e — P(25) — pp pI’CViOU.S BESIII and PDG.
14408 4 BRANDELK ~ 1979C  DASP et e — P(25) = pp
2.3 +0.7 FELDMAN 1977 MRK] et e — %(2S) — pp
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ete” - YP(2S) - ppr” (1)

BESIIT, Phys. Rev. D 111, 032011 (2025)

10°E (/ndt=5.66/6 ( ol @1 g = C/df=1366 o ®) ié
- g - y(3686) peak : = Y(3686) peak OBom — |Acnn + Am'-: X e |h
———- Continuum - ---- Continuum ‘

g | Co| ‘ n
EF i ] Acon(ﬂ) = G/S
i A
70} - W L

- 2 Ars(s) =

s — M? + iMT

e T s AR A
. - S — : > AL RZEILE NS £90°

-4

3.67 3.68 3.69 3.7 3.71
Vs (GeV)

4346 3.68 3.69 37
(s (GeV)

Constructive 65.0 + 6.7 133.9+11.2+ 2.3 82.5+8.9

Y(2S) - ppr® 153+ 7
Destructive —68.9 + 5.7 183.7+13.7+3.2 | —-83.8+ 7.1
_ Constructive | 58.9 + 14.1 61.5+65+1.1 773+ 22.1
¥(2S) - pp Destructive |—63.8+ 12.1 84.4+69+ 14 —795+17.5 S az e
e
TR0 S LB S 2 PRV HR B LR
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eTe” - P(3770) - KK,

e BESIII, Phys. Rev. Lett. 132, 131901 (2024)

: — Fit result —
) —
e Continuum

N S X 1 I T | SN S S [0 36 contour
: ( 0.7 -
............................ + o] 0 ! .26 contour

.0 o i .‘I g ; : . bcor}tour
34 36 38 4 42 44 46 48 S 0 1 2 3 . 04 55
s (GeV) B(w(3770) = KK{) (107)

MAMEELe JEEN X 3 ATF, B = (2.63%1%9) X
1075and ¢ = (—0.395093).

Y(3770) BE M 100.

B ORI B2 T RS HEAE Y(3770) - KK,

dressed |BW €f¢+

(V5)"

BW = w/127TZFeeI‘B ,CD(S CD( ) _a
S—MZ+iMT | (M)’
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.

—J ﬁ:dé'

1 &4

O

H

Br oro

Broro

cnanne

J/Y - 2(mtn)md (84.9 + 3.6)°
J/Ib = ¢n
J/p > 2tE- (107.9 + 24.9)°

J/ - K*(892) " K~
J/¥ - K*(892)°K°
J/b > KK m~
(3686) - KtK~
Y(3686) — pp
P (3686) — ppn

(155.2 + 15.5)°
(123.7 + 5.3)°
(110.1 + 6.7)°
(105.9 + 9.4)°
(77.3 + 22.1)°

(4.73 + 0.44)%

(—84.7 +3.1)° (4.85 + 0.45)%

[133°,228°]

(1.14 + 0.04) x 1073

(180.1 + 31.8)°
(4.18 + 0.18) x 1073
(5.17 + 0.20) x 1073
(7.49 + 0.41) x 1073
(3.214+0.13) x 107*
(61.5+65+1.1)x10°°

(—107.6 £243)° (1.19 + 0.04) x 1073
(7.09 + 0.28) x 1073
(—154.1 + 15.5)° (4314 0.19) x 1073
(—123.1 £+ 5.2)° (5.36 + 0.20) x 1073
(-106.8 + 5.7)° (10.94 + 0.48) x 10~°
(—105.3 +9.1)° (3.47 + 0.19) x 10~*
(=79.5+17.5)° (84.4+69+1.4)x10°°

¥ (3686) — ppr° (82.5 + 8.9)° (133.9+11.2 + 2.3) x 107° (—83.8+ 7.1)° (183.7 + 13.7 + 3.2) x 107
¥(3770) = KK, (—0.3923%3)m (2.631180y x 1075

Y(3770) - pp (255.8%329 4+ 4.8)° (0.059%3:970 + 0.012) pb (266.9781 +0.9)° (2.572312 + 0.12) pb
¥(3770) - ppr® (269.83%48) (0.0615:39) pb (269.7 + 2.3)° (33.8 £ 1.8) pb
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Thanks for your attention!




BESTT ete — yP(3773) - XTX-

arxiv:2602.23835

P(v/s) P(y's )
esed(,f5) = le + BW(V5)
Vs P(M)
Parameter Solution I Solution II  x*/n.d.f
G (3770) —2.0£ 0.2 23402 B
TeeBysrro) 75.3 + 4.5 or7+2g8 ©°0-2/(52-4)

* Relative phase compatible with 90°
 The decay (3770) —» XXt is observed for

the first time with a significance of 5.50.

dressed
Pull Oce 5yx (PP)

3
IeB Y3770 T (107eV)

N : PL+BW/[w(3770)]
-- BW[w(3770)]

[ TR 1S S VY
PRI [T N T N SR 1

’T‘-’T’“’

hous



https://arxiv.org/pdf/2602.23835

Scan measurement of ete™ —>]/1/) — ¢77

10° T T
5 ¥2/ndf=249/21
Rt
10°F § pata 3
. [ — Total Lineshape®ISR®S,
fé . __ --------- Total Lineshape |
5 10 Continuum: e'e—aon E
© Resonance: Jiy—¢n
| - Interference
10 =
- i
! f
3 3.05
/s (GeV)
10T e T
10'E E =
_’g L
~ 3 -
= 10 g E
6 E
10%E E
I ‘T R R S T Pt .
3.08 3.09 3.1 3.11 3.12
s (GeV)

Gy (PD)

Gy, (PD)

105 E I ! ! ' ! I " i !
F $2Indf=249/21
[
10* E } Data E
L — Total Lineshape@ISR®S_
[ - Total Lineshape
10’ 2_ Continuum: e e —on E
F Resonance: Jhy—¢n
102 - -~ Interference H
i :
! H
3 3.05
/s (GeV)
1055 T T e T
104 ? SUZ |
10°E
107k
3.08 3.09 3.1 3.1 3.12
/s (GeV)

2012 scan+2015/2018/2019 additional data points at
26 c.m. energies, total 452 pb~1
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BESIII.JHEP11(2025)077

o

26

25] % NS TS S e N

S RN SN SN SR RV R B
120 140 160 180 200 220 240

> Two solutions
» Indistinguishable within
10 confidence

> D, € [133°,228°]

20
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