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» For the lineshape of hardon cross section around charmonium
is determined by the interference between resonance
produnction and non-resonance produnction, we need to study
the phase between resonance Strong and EM amptitudes from
charmonium decay

Strong — Az, Electromagnetic — Agm Non-resonant Continuum — Acopt.

To be determined  Assumed to be zero

I I

o p 2
_ i i
Ogorn = |Acont. T (AEM a3 ABge ¢EM’39)€ d)CO"t'EMl




> In theory ,the phase is predicted as 0 or 180 with QCD and
+ 90" with unsubtracted dispersion relations.

» In experiment, lots of phase between resonance Strong and EM
amptitudes from charmonium decay are determined:
J/Y—>1707,070":9~90 Phys.Rev.D 41,1389
J/Y = NN : @~91 Phys. Lett.B 444,111

» In this work, we aim to exactly measure the BFs of J/¢ —
w/¢p KTK~/m*tn~ with interference and extract the relative
phase.
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Data set and MC samples

Data set : BOSS 7.1.3 for J /3 scan, 86 pb~1
BOSS 7.0.8 for J /Y off-res @3080, 167 pb~1

Run Number

BEMS MeV Corrected MeV L(pb_') Boss version

Datasets

3050
3059

3080

3083
3089
3092
3095
3096
3097
3098
3099
3100
3102
3106
3112
3120

28312 - 28346
28347 - 28381

27147-27233,28241-28266

54982-55053,59016-59141
28382 - 28387,28466 - 28469
28388 - 28416,28472 - 28475
28417 - 28453,28476 - 28478

28479 - 28482
28487 - 28489
28490 - 28492
28493 - 28495
28496 - 28498
28499 - 28501
28504 - 28505
28506 - 28509
28510 - 28511
28512 - 28513

3050.21 £ 0.03
3059.25 £ 0.03

3083.06 + 0.02
3089.42 + 0.02
3092.32 + 0.03
3095.26 + 0.08
3095.99 + 0.08
3096.39 + 0.08
3097.78 + 0.08
3098.90 = 0.08
3099.61 + 0.09
3101.92 £ 0.11
3106.14 + 0.09
3112.62 + 0.09
3120.44 £ 0.12

3049.658
3058.709

3080.000

3082.512
3088.870
3091.776
3094.713
3095.446
3095.842
3097.229
3098.356
3099.058
3101.375
3105.596
3112.067
3119.894

1492 +0.16
15.06 £ 0.16

167.06 = 0.10

477 +0.06
15.56 £ 0.17
1491 £ 0.16
2.14 +0.03
1.82 + 0.02
2.14 + 0.03
2.07 £ 0.03
220+ 0.03
0.76 + 0.01
1.61 +£0.02
2.11 +£0.03
1.72 + 0.02
1.26 + 0.02

6.6.4.p01
6.6.4.p01

7.0.8

6.6.4.p01
6.6.4.p01
6.6.4.p01
6.6.4.p01
6.6.4.p01
6.6.4.p01
6.6.4.p01
6.6.4.p01
6.6.4.p01
6.6.4.p01
6.6.4.p01
6.6.4.p01
6.6.4.p01




Data set and MC samples

» Inclusive MC: J /Y 224M(2009), BOSS7.0.8.

» Signal MC: BOSS 7.1.3 for J /Y scan

BOSS 7.0.8 for J /1 off-res @3080

Under the 00-04-08 version of BesEvtGen, using the
osenerator ConExc generated 100,000 events at each energy point

Up to now, the generator is PHSP.




Event Selection

» Good charged track
Viy < 1cm

V, <10 cm
|cosO| < 0.93

»Particle Identification (dE/dx + TOF )

K*: CLg > CL,; && CLg >0
nt: CL,; > CLx &&CL, >0

> 10 reconstruction:
M, € (0.080,0.180)GeV/c?
1-c kinematic fit: x* < 200




Event Selection

> Photon:
E, > 0.025 GeV for barrel

E, > 0.05 GeV for endcap
0 < Tgpyc <14
0.y > 10

» No extra charge tracks

» Combination:

We combinate the lower momentum K*K~/mtn~ ¥

candidates as ¢/w particle




Event Selection

4C kinematic fit

1:Energy-momentum constraint to energy point.
2:Choose the smallest x4,

3: X421-C<50
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Event Selection

cascade decay branch of J/y iCascDcyBrP  nCase nCCase rowNo cascade decay branch of Jfy iCascDeyBrP  nCase  nCCase
Jp s n'n e KTKT 0 20330 20330 T = atn"ww = 7ntaT 241894 241894
Tfih = wfa(1270),w — 70xtw | f2(1270) = KTK ™ 11 3803 24223 Tfh = wf2(1270),w — 7%atw | f(1270) 5 ata 81750 323644
Jip s nt KK K* > n KT K*~ 5 7K~ 4 3324 27547 : T = a®rtate T : 77705 401349
T+ wKTK " w— alnta 3319 30866 Jfp = a7 bl bt o wtw 44852 446201
Jfp = K*K*Y K* s 7t K- Kt 5 2K+ 3260 34126 : Jfh = wthy by s w : 44736 490937
Jfp =7 K*K* K* 57 KV K" s 7t K~ 887 35013 ] Jip = plal, p” = atnT ) = 7 pt 3670 494607
Jjp 5 KK K > atK K30 —» Kt 740 35753 Jfp 3 plad, p” o wtrT el o atpT 3479 498086
Jfp - KK K s> a  KY K30 ot K™ 723 36476 Iy = ata oyl jw = arta 2458 500544
I/ — KKV K s wkt 678 37154 ¢ Jf = a p(2S)t, p(28)t — alatata ¢ 1960 502504
T/ — wfo(980),w — 70nt T, fo(980) — KT K~ 674 37828 Jft = wfo(980),w — 7w wT, fu(980) — mta” 1959 504463
Jj— K+I_(;7 R;— WK~ 662 38490 Jfp — atp(28)7,p(28) s antr 1883 H06346
Ifp ="K K, K™ = nt K~ K » 7 K+ 310 38800 I/ = wf2(1270),w vr"n*vr;,ﬁz(l?m) —atayl : 1725 508071

- — A 0_+_ - %
T = mOK R K s K RS - mt K 288 39088 : Jp = atrTww = rr:r Ty { 1630 509701

Ot ot ==

T — a KK K o nK Ky > n Kt 142 39230 I = kil £ 170 510871
Ty a KUKy K o m KT KT o n'K- 131 30361 > T/~ p_ﬂ-i.p_ -+ ﬂl}w_.u-i - .a"ﬂ+ : ¢ 511650
T =7 KK3H E* = ot K- Kt — 2K+ 131 39492 Jp—=pTay,p ' “,a: - :; ™ . 512372
T — K*K3° K* > 7~ K+, K3° - n°K* 130 39622 T/ —)w-{g(}Qﬁﬂ)Lw — 11 ata”y’, f2(1270) = 7w 512915
I =7 KR, K = nO K K ot K 124 39746 Jp = m by b 2w e . 529 Slid
T — w"rr*rr’K*K"rf 120 39866 Jfp = 7w ad ,u._: —pw ¢ 513935
/b — atae K*K“yp 120 39986 T — :rf("rr"'az_,a; — p":rf' 514422
o e “ptod pt +
Jjp > K*K3° K* > 7 Kt K3" > nt K- 115 40101 T “J’f:"{ o 514909
Jjp = KK R ot K- K3® = n°K” 40211 Jip s atwtn ey E 515227

’ ' B O+ _— 0 - 4 515
T — KK K o 2Kt K3~ 57 K” ‘ ; 40316 T/ = n'z'Tr+7r_,aé >w+,—;_ k 515542
Jfp - K*K3° K* 5> at K™ K3* —» o K*F 40415 Jf ﬂ-‘z:f;r?,az —7Tp L 313 515855
iy KK K" > at K™ K3® » p K+ 40513 Jjp = ww T f2(1270), f2(1270) - nt 3 ; 516085
Jfp = KK KT 5 a KT KT s ot K 40605 -;‘f:b -+ ﬁ‘:z;.z; — ﬁ;w'r:: ‘ ::;;.:2:
= KK K* > KT K3 — pt i 40687 Jhe bl by s weyt . : o
T BEY K" — n K, K — K30 20747 Jjp = wtp” f2(1270),p7 = w'n, f2(1270) 5wt 5 ¢ 516699
Iy — KTKT K7 — wK ™ : 40798

Jfp = 7ntar, ey - pln : 516874
-at ¥ + 0+ r + o= 5 I

T K-KF K - wit . 10836 I/ = 7" p* [2(1270), p* = 7%n 7, f2(1270) —» 7t 517041

Jfp - K*KY, K* - at K~ K - n~ KT : 40874

Jfp - wn a"',u? — pnt 517208
Jfp = p KK p~ 5 a'n K" 57t K~ B 40911

F=T s A N N

B B B B B B B B B e e e b pm e e e
W NS AW N RO LW W= O

Jfh = 7® [2(1270), p° — 7t a, f2(1270) — wta 517338

For wKTK~ For wntm™

No peaking background




Event Selection

cascade decay branch of J/4 iCascDeyBrP

nCase

nCCase

cascade decay branch of J/2 iCascDeyBrP nCCase

[

W oo =1 DU e W

Jih > KK ¢,0 > KYK™ 16493
T = bfap - KTK™ [ = KTK™ 3 25879
Jip - KKK K~ 35161
Iy > KK [y fa > KYK™ 41981
T/ — ¢fo(1710),¢ — KTK ™, fo(1710) - KTK~ ¢ 42170
T/ — f0(980),¢ — KT K, fo(980) » KT K~ : 42294
Jip — f2(1270)é, f2(1270) - KK, ¢ > KTK~ 42410
T = dfs > KVK ™ fo = KTK 47 42456
Jfp— KYK™ fa, fa = KYEK ™' 42488
Jip— KYK= ¢yl ¢+ KTK™ 42505
Jip - KYKYK K of : 42517
J/p = neyyme — KYK ™ 42528
I — dfa o= KTK ™y fo > KYK™ 42532
Ty KTK™ fanyd fo = KK~ 42535
Jip— KYK ¢, g — KVK 42538
J/p — KYK™ fo(1710), fo(1710) — KTK~ 42541
JIo = neyame - KYKYK K™ 42542
T/ — [2(1270)¢, f2(1270) = KTK /¢ - KTK~ 42543
J/h — ¢ f0(980),¢ — KTK ™, [o(980) - KT Ko/ 42544
T/ — fo(1710), ¢ — KT K~ fo(1710) - KT K~/ 42545

o W W W e

For pK*K~

W0 =1 T U e W N

R I R R R T B B R Tt
93 O R BN =SS0 0 T W R W=D

Ty s> atn e+ KTK™ 2
Jip — ata  KYK~

T/ — $f0(980),¢p — KTK ™, [0(980) = ™
Tfp — f2(1270)¢, f2(1270) = ntan ¢ - KT K~
Jfp > a KKV, K* »atK~

Iy > atK*K™,K* »n Kt

T > m K"K K3 s atK—

Jjp = at KK K3 s KT

Jjp - K*K3" K* 5ot K- K3" 5 o KT

J)p - K*K3" K* 5o KT K3" 5 ot K™

T/ — $fa(1710),¢ — KTK, f(1710) = 7™
J/ = wtral,a) - KYK™

Ty > ata gyl - KYK™

T/ — K3°K3 K3 5o KT K3° » ot K™
T > ate  KYK—of

Tjp = pfah— KTK ™ fo = ata

T/ f2(1270), f2(1270) = nta ol ¢ > KK~
Jfp - K*K§, K* » ot K~ K§ 5« Kt

T/ — ¢fa(980), ¢ — KTK ™, fo(980) — wta T
I - KK K 5o KH K3 ot K-

Iy — KK, Ky —»n K*

I/ - K-K Y K 5 atK®

Ty = a  KYREY K3 - nt K™

J/p - atK K, K§ - n KT

T — KYK fo, fa watn

I s KK K* s ot Ky

Jjh 5> KKty K* st K~

Jjp 5>t KK/ K* 5 n KT

T > o s ata v e KTK™

J/p 5> aT KK, K" s n Kty

Jjh > ate  KYK =97

T — plah, p" s ata e > KYK™

37599
25693
7547
7302
6367
6254
1241
1146
1101
1095
480
234
210
207
174
156
141
123

108
88
83
54
54

37599
63292
70839
78141
84508
90762
92003
93149
94250
95345
95825
96059
96269
96476
96650
96806
96947
97070
97184
97292
97380
97463
97517
97571
97614
97656
97694
97730
97763
97792
97817
97839

For ¢t m~

No peaking background




Signal yields

unbinned maximum likelihood fitto M_+_-_o for oKTK™ :
Signal shape: Briet-Wigner (blue)
background: 1-st order Chebyshev polynomial (red dash

$0 T T — T
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Signal yields

unbinned maximum likelihood fitto M_+_-_o for om ™
Signal shape: Briet-Wigner (blue)
background: 1-st order Chebyshev polynomial (red dash line)

fF=3049.6MeV FF=3058.7MeV [F=3080.0MeV DE2.5MeV
Nm =36.847.3 Nmzlﬁ.4i8.l Nm =498.91+29.6 N ||— 3.043.6

Lk ps

¥=L1 =07 ¥i=12

T T T T
f5=3088.8MeV (=3091.8MeV F=3094.7MeV f5=3095.4MeV
N, =42.4£10.2 N, =103.2122 N, =476.9:28.2 N, =1700.2451.81

=12 x=11 r=16

s ) d 4 _p ikl L I. L
0.76 0.78 080 0.82 074 076 078 080 082

T T T T ™
(F=3095.8MeV f=3097.2Mev | F=3098.3Mev | f5=3099.0MeV ]

Ny =5072.2490.6-1 N, =8606.0:118.6 N, =4031.1281.3] N, =96.1:31.1 ]
=12 ] =08 xi=12 =05

a
]
—~
-
g
—
o’
S
[
et
=
@
-
=

L L — .9 1 A
0.82 . X X X 0.82 X . 3 0.80 0.82
T ™
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N, =340.7223.1 N, =234.3:209 N, =94.6:132
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Signal yields

unbinned maximum likelihood fit to M+ .- for KK~ :
Signal shape: Briet-Wigner (blue)

background: 1-st order Chebyshev polynomial (red dash line)

L f7=3049.6MeV

[ fr=3088.8Mev
E N, =M5:78

0 T
| 5=3095.8MeV
[ N, =3827423.1

Events / (1 MeV/c2)

108

[ fs=310L4MeV
E N, =23.1455
Fat=07

15
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T
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T
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ﬁ‘ =05

L fs=3105.6MeV
E N, =29.346.2
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N, =17.16.6

7=07

My (GeVic)

F=3119.9MeV
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Signal yields

unbinned maximum likelihood fit to M+ ,- for ¢~ :
Signal shape: Briet-Wigner (blue)
background: 1-st order Chebyshev polynomial (red dash line)
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Comparison of data and MC for wK*K~

100

gt

Events /(28 MeV/c2)
Events /(28 MeV/c?)
Events /(28 MeV/¢2)

1.5 2
M. (GeVic?) M, (GeV/c?) M, (GeV/c?)

On-Resonance (@3.0972GeV)

Events /(28 MeV/c?)
Events /(28 MeV/c?)
Events /(28 MeV/c2)

M, (GeVic?) M, ((GeV/c) M, (GeV/c?)

Off-Resonance (@3.0800GeV)




Comparison of data and MC for w7t~

8007 = * datla * data
L 4+ data signal MC signal MC
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400
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200

15
M,..(GeV/c?) M,,..(GeV/e?) M, (GeV/c?)

On-Resonance (@3.0972GeV)

4 data i + data

: }\ signal MC * {agmmc
i H | i i B
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Events /(38 MeV/¢?)

i | ;
0.5 1 1.5 . . . 2 2.5
M,..(GeV/c?) M,,.(GeV/c?) M, (GeV/e?)
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Off-Resonance (@3.0800GeV)




Comparison of data and MC for KT K~
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Comparison of data and MC for ¢ 7t~
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Efficiencies iteration for w K¥K~ /mtm~

& iteration 0 Iteration 0
X ireration 1 Iteration 1
F  teration 2 Iteration 2
a

Iteration 3 Itaration 3

2
E

- 312
31z —
VE (GeV) Vs (Gev)




Efficiencies iteration

Iteration 0
Iteration 1
Iteration 2
Iteration 3

312
Vs (GeV)

¥ lteration 0
X teration 1
¥ teration 2
E teration 3




Observed cross sections for w K™K~ /n n~

V5 (MeV)

wKTK—
Nobs

«(%)  B(sub)(%)

L(pb~ 1)

w TR
osps ~ (ph)

3049.6 = 0.1
3058.7 = 0.1
3080.0 = 0.1
3082.5 = 0.1
3088.8 = 0.1
3091.8 = 0.1
3094.7 = 0.1
3095.4 £ 0.1
3095.8 = 0.1
3097.2+ 0.1
3098.3 = 0.1
3099.0 = 0.1
3101.4+ 0.1
3105.6 = 0.1
3112.0+ 0.1
3119.9+ 0.1

132.6 = 14.8
132.3 +14.7
1300.4 +44.3
354+£79
130.5£8.1
123.6 = 13.2
96.4 £ 12.3
345.3 +£23.9
1045.2 £40.8
1884.2 + 52.9
903.3 + 36.9
135.9+17.0
101.4 + 12.3
79.4 4+ 10.2
27.3+7.3
13.5+ 5.0

6.7+0.1 89.02+0.03
6.7+0.1 89.02+0.03

5.7x0.1 89.0240.03 293.27 +0.91

6.0+0.1 89.02+0.03
5.5%0.1 89.02+0.03
5.3=%0.1 89.02+0.03
14.5+ 0.1 89.02 = 0.03
18.4+0.1 89.02 = 0.03
19.5+ 0.1 89.02 = 0.03
20.3 £ 0.2 89.02 £ 0.03
19.3 + 0.1 89.02 + 0.03
17.44+0.1 89.02 + 0.03
13.24+ 0.1 89.02 + 0.03
11.44+0.1 89.02 +0.03
9.7+0.1 89.02+ 0.03
8.2+ 0.1 89.02+ 0.03

14.92 +0.16
15.06 +0.16

4.77 £+ 0.06
15.56 £ 0.17
14.91 £ 0.16
2.14+0.03
1.82+0.02
2.14+0.03
2.07+£0.03
2.20+0.03
0.76 +£0.01
1.61 +0.02
2.11 +0.03
1.72 +0.02
1.26 + 0.02

148.2 £ 16.6
147.8 +16.4
153.4+£5.2
139.1 £31.2
171.7 £ 10.7
177.3 +£18.9
348.6 - 44.5
1159.5 + 80.3
2820.3 +£110.0
5036.0 + 141.4
2386.7 +97.4
1162.3 + 145.5
537.2 +65.1
371.2+47.8
183.2 +£49.2
146.1 + 53.8

/3 (McV)

Nww+ﬂ_

obs

e(%) B(sub)(%)

L(pb~h)

wrTw—
Tobs (pb)

3049.6 £ 0.1
3058.7+0.1
3080.0+0.1
30825+ 0.1
3088.8 +0.1
3091.8+0.1
3094.7+ 0.1
3095.4 £ 0.1
3095.8 £0.1
3097.2£0.1
3098.3 +0.1
3099.0 £ 0.1
31014 £0.1
3105.6 £ 0.1
3112.0£0.1
311994+ 0.1

36873
364+ 8.1
498.9 £+ 29.6
13.0+ 3.6
42.4+10.2
103.2+12.2
476.9 £+ 28.3
1700.2 £ 51.8
5072.2 £ 90.6
8606.0 = 118.6
4031.1 £ 81.3
596.1 £ 31.1
340.7£23.1
234.31+209
94.6 = 13.2
63.3 £ 11.0

6.3 +0.1 89.02+0.03 14.92+0.16
6.2+0.1 89.02+0.03 15.06 £0.16
6.0+0.1 89.02+0.03 293.27 +0.91

6.8 +£0.1 89.02+0.03
7.6 +0.1 89.02+0.03
8.9+0.1 89.02+0.03
17.4 £0.2 89.02 £+ 0.03
17.8 £0.2 89.02 £ 0.03
17.9+0.2 89.02 £ 0.03
17.7+£0.2 89.02 £ 0.03
17.8 £0.2 89.02 £ 0.03
17.4 £ 0.2 89.02 £ 0.03
16.6 £ 0.2 89.02 £ 0.03
16.0 £ 0.1 89.02 £ 0.03
14.9 £ 0.1 89.02 £ 0.03
13.2 £ 0.1 89.02 £ 0.03

4.77 + 0.06

15.56 £ 0.17
14.91 £+ 0.16

2.144+0.03
1.82 +£0.02
2.14 +=0.03
2.07x=0.03
2.20 = 0.03
0.76 = 0.01
1.61 = 0.02
2.11+0.03
1.72 £ 0.02
1.26 £ 0.02

441 £ 8.8
426 £9.7
56.1 + 3.3
45.1+12.5
404 +£9.7
87.6 £10.4
1434.8 £ 85.0
5899.0 £ 179.6
14883.6 £ 266.0
26342.0 £ 363.1
11573.1 £233.14
5095.1 £ 265.7
1425.5 £+ 96.5
779.0 £69.6
414.9 £ 58.1
4259 £ 74.0




Observed cross sections for g K*K~ /mtm™

V3 (MeV)

N¢,K+K-

obs

(%)

B(sub)(%)

L(pb™")

BT (ph)

3049.6 £ 0.1
30568.7+ 0.1
3080.0 £ 0.1
3082.5+0.1
3088.8 0.1
3091.8 0.1
3094.7+ 0.1
3095.4£0.1
3095.8 0.1
3097.2+0.1
3098.3+0.1
3099.0 £ 0.1
3101.4£0.1
3105.6 £ 0.1
3112.0+0.1

339£75
400+ 8.2
476.0 £ 26.3
12.3+39
345+78
31.8£6.9
25,5+ 6.3
1504+ 14.5
382.7+£231
656.2 £+ 30.3
316.2 +21.6
47.8 £ 8.3
23.1£5.5
29.3+6.2

53101
52401
43=£0.1
4.7£0.1
4.0+0.1
4.0+0.1
1194+0.1
16.2+0.1
171+£0.1
1731+0.2
16.5+0.1
15.5+0.1
11.6 £0.1
10.0+0.1

49.1+£0.5
49.1+0.5
49.1 +£0.5
49.1+0.5
49.1 + 0.5
49.1+£0.5
49.1+0.5
19.1 £ 0.5
491+ 0.5
49.1+£0.5
49.1+0.5
49.1 +£0.5
49.1+0.5
49.1+£0.5

171+£6.6 79+£01 49.1+0.5

14.92 £ 0.16
15.06 £ 0.16
293.27 £ 091
4.77 £ 0.06
15.56 £ 0.17
14.91 £ 0.16
2.144+0.03
1.82+£0.02
2.14+0.03
2.07 £ 0.03
2.20+0.03
0.76 £0.01
1.61 £0.02
2.11 +£0.03
1.72 4+ 0.02

87.4+194
104.7+214
135.3 £ 7.5
111.3 £ 35.5
113.8 £ 25.8
114.8 =24.9
203.3 £50.3
1037.1 £ 100.3
2135.24+129.1
3714.5£171.6
17224 £121.1
830.6 £ 145.5
252.8 +£144.5
283.6 = 59.6
255.6 - 98.8

3119.9+0.1) 3.9+22 61+01 491+£05 1.26£0.02 103.9+£58.2

a.?‘;-'—w (pb)
55.8 +9.9
37.2+ 8.8
56.3 £ 3.1
86.6 + 20.1
70.6 £ 9.9
785 +10.8
21514315 2
680.3 £ 57.6 —
1726.4+824 ©
3278.9 + 1114
11315 + 73.1
700.9 + 92.4
212.7 + 38.6
127.4 4+ 30.1
111.2 + 35.2
62.7 +30.3

Nqﬁﬂ""ﬂ_

obs

51.8 9.2
35.3 £ 84
544.0 &= 30.14
25.7+6.1
70.3+£99
79.8 £ 10.9
71.8 £ 10.5
2274 £ 19.0
685.6 &= 32.7
1276.8 &= 44.5
H82.9 = 29.7
90.9+12.0
A7T.0E£ 8.5
31.1+74
18.1 £5.7
5.5+ 26

Vs (MceV)
3019.6 £ 0.1
J058.7T £ 0.1
3080.0 £0.1
3082.5 £ 0.1
J088.8 0.1
J091.8 =0.1
3094.7 £ 0.1
30054 +£0.1
3095.8 £0.1
J007.2+0.1
J098.3 £ 0.1
3099.0 £ 0.1
31014 +£0.1
3105.6 £ 0.1
3112.0+0.1
31199 +0.1

(%)
127+ 0.1
128 0.1
11.8+0.1
127+ 0.1
13.0+0.1
13.9+£0.2
31.7+0.2
37.0x£0.2
37.9+0.2
38302
37.6 £0.2
31.9+0.2
27902
236 1+0.2
19302
11.1 +£0.1

B(sub)(%)
19.1 + 0.5
19.1 £ 0.5
19.1 £ 0.5
19.1 + 0.5
191+ 0.5
19.1 £ 0.5
191+ 0.5
19.1 £ 0.5
19.1 £ 0.5
19.1 £ 0.5
19.1 £ 0.5
19.1 £ 0.5
19.1 £ 0.5
19.1 +£ 0.5
19.1 £ 0.5
19.1 £ 0.5

L(pb™1)
14.92 4+ 0.16
15.06 + 0.16
203.27+0.91
A.77 £ 0.06
15.56 £ 0.17
14.91 £ 0.16
2.14+£0.03
1.82+£0.02
2.11£0.03
2.07T+0.03
2.20£0.03
0.76 £ 0.01
1.61 £0.02
2.11 +0.03
1.72 £ 0.02
1.26 + 0.02

10°

10?




Fitting formula of observed cross sections

Fitting the observed cross section with taking into account
the ISR and the beam energy spread

V5450 s
1 “min
/ G(\/;—\/g,(ﬁ)d\/;/ dr-Frsp(z,s)-oporm(s(1—12))
0
555

Oporn(S) IS the Born cross sections.

G(\s —+/3,8) is the normal distribution to describe energy
sSpread.

Fisr IS the ISR function by Kuraev and Fadin.

s is the square of energy, and +/s is the center of mass system.
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The details can be found in: Doc-1552 or Doc-1569



https://docbes3.ihep.ac.cn/cgi-bin/DocDB/ShowDocument?docid=1552
https://docbes3.ihep.ac.cn/cgi-bin/DocDB/ShowDocument?docid=1569

x? construction function

The x? is constructed by this formula:
X* = (AX)T (M) (4X)

The AX; = y?Ps — yP¢°1(9), y?PSis the measured Born cross

sections, y7P°““(9) is the expected value calculated from the

cross-section lineshape for each CM energy and 6 is the fit
parameters. The M is the covariance matrix, where the diagonal
elements of M are the total uncertainties calculated with:

M — M;gtl + Msys—cor,i + Msys—uncor,i’
Where the MY*

Statl
correlated system uncertainties and Mgys_uncor,i IS the un-

correlated system uncertainties.
The details can be found in: Doc-1552 or Doc-1569

Is the statistical uncertainties, Mgys_cor,; IS the



https://docbes3.ihep.ac.cn/cgi-bin/DocDB/ShowDocument?docid=1552
https://docbes3.ihep.ac.cn/cgi-bin/DocDB/ShowDocument?docid=1569

Results of fit to cross sections forete™ - wK K™

T IIIIIH| T IIIIHI‘ T

T IHIIII| T IIIIII+

% data

— fit

fit no ISR and Es

— J/psi

continum

positive

311

515
Vs (GeV)

% data
— fit

fit no ISR and Es
— J/psi

continum

I IIIIIH‘ T IIIIHI‘ 1T

.qullmw+
:

negative

I\l\IIIIII | - IIIIIII
3.05 3.06 3.07 308 309 31

vl
3.12
Vs (GeV)

3.1

Solution

6 (MeV)

A

B(J/Y — wKTK ) (10°°)

x* /ndf

Positive
Negative

126.7 £9.9
—125.1 £ 10.7

0.89 +0.03
0.89 £0.03

1.68 +0.25
1.75+£0.26

1.46 £ 0.05
1.63 £ 0.05

24.4/12
24.4/12




Results of fit to cross sections for ete™ - wn™n™

—4 cata positive

— fit

—4 data negative
— fit

fit no ISR and Es fit no ISR and Es
— J/psi — J/psi
continum continum

interference interference

HMH
"y

T I\IIIHI T IIHHI‘ T I\IIHI| LI

T IIIIIHl T I\IIIHI T I\IIHI‘ I II\IHI| LI

1 1 ‘ 1 1 1 1 1 l ‘ 1 I 1 1 I 1 1 1 1 I 1 l Il 1 1 1 1 1 1 1 1 1 1 1 [ : ‘ | L L L I | [ ; | | I L L L L I L I ! i ‘ | | L L I L L L I I I :
3.05 3.06 3.07 308 3.09 : : 3.05 3.06 307 3.08 309 31 311 312
Vs (GeV)

Solution| ¢ (°) d (MeV) B(J/v¥ — wrt7~) (10~°)[x*/ndf
Positive | 95.2 4+ 9.5 [0.90 £ 0.02|5.66 & 0.46 8.06 = 0.18 24.4/12
Negative| —95.1 £9.4]0.90 £ 0.02|5.73 £+ 0.46 8.28 +0.18 24.4/12




Results of fit to cross sections for ete™ » pK K™

—4— data negative

— fit

—4 data positive
— it

— fitno ISR and Es fitno ISR and Es
— J/psi — J/psi

continum continum

I S I I S
f —T1 interference [ <" ¢ —— T interference 1

T IIIIIII| T IIIIIII| T II\IHI‘ T TTTTI
I IIIIIII| I IIIIIII| T II\HII| [T TTTTTI

\\‘\\ III 11 L1 1 1
3.05 3.06 3.07 308 309 3.1

Solution § (MeV) A B(J/v — ¢KTK™) (10~%)
Positive | 119.9 +15.2 [0.89 + 0.04[1.45 + 0.39 10.66 + 0.45 20.5/12
Negative| —118.4 + 14.8|0.89 + 0.04|1.52 + 0.37 11.97 + 0.48 20.5/12




Results of fit to cross sections for ee™ - ¢n ™

% data
— fit

fit no ISR and Es
— Jipsi

continum

interference

L

1T III[ I I\IIIH| T II\IIII‘ 1T

positive

% data
fit
fit no ISR and Es
Jipsi
continum

interference

T IHI T IIHHI‘ I I\IIHI‘ T

II|II Ill\\
3.05 3.06 3.07 3.08

3.09

negative

3.1

307 308 309 31

341

312
Vs (GeV)

Solution © (°)

5 (MeV) A

B(J/¢Y = ¢nn") (10°7)

x* /ndf

Positive
Negative

150.5 = 22.0
—149.1 +=21.8

0.87 £0.03
0.87 =0.03

2.75 £0.35
2.79 £0.35

9.66 &= 0.40
10.22 £ 0.38

16.6/12
16.6/12




Results comparison

Experiment | B(J/v — wKTK ") (10~°)|B(J/¢¥ — wr™7 ™) (10~°)
DM?2 7.0+ 1.6
KEDR 1.52 4+ 0.30 £ 0.01 106 £1.2+0.1
PDG 1.52 £ 0.31 8.5+ 1.0
This work 1.46 £ 0.05 8.06 + 0.18
1.63 £ 0.05 8.28 £ 0.18

Experiment | B(J/¢¥ — ¢ KTK~) (10" %)|B(J/¢ — ¢mtm~) (10~ %)
BABAR 8.32+1.124+0.09 8.10 +£0.89 + 0.09
BES 1094+0.2+1.3
PDG 8.3+ 1.1 9.4+1.5

10.66 4= 0.45 9.66 4- 0.40

This work 11.97 + 0.48 10.22 + 0.38




1: By analyzing the data taken around J/y ,we measured the
cross sections of ete™ » w/¢p KK~ /mn*n~

2. The phase angles between the strong and electromagnetic
amplitudesinete™ » w/¢p K*K~/n*tn~ are extracted from
the fits to these cross sections.

3: The branching fractions of J /Y » w/¢p K*K~/ntn~ are
also obtained. The branching fractions of J /¢ —

w KYK~/n*tn~ and J/Y —» ¢ ntn~ are consistent with PDG
within 1o. The branching fractions of J/p - ¢ K¥K™ is
consistent with PDG in 20 (postive) and 30 (negative).




Next to do

1: TFPWA to obtain more reliable efficiencies

2:Systematic uncertainties
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Backup slides




2

1 3/ar/Teelce/s (1 + Aew) -q(s)

=oo(B) |5 (s — M2) +iMT

M and I are the mass and total width of charmonium

And o,(B) Is expressed by

dra® B(J/¢Y — KSKTm™) M*

00(B) =

B(J/v — ee) 11+ Aeie|” - q (M?)
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