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Motivation
® Heavy gq bound-state decays are supposed to be a good testing

ground for perturbative QCD, such as 7., J/y and so on.

® Hadronic decays of 7. have been studied by MARKIII, BESII/III,

and other experiments. The branching fractions of 7, still have

large errors. Such as:

AN : (1.09 +0.24)x 107
7, = 1 'E 1 (2140.6)x 107 [pdg2018




Data sets and MC sample

e Data: 1.31x10° (2009 and 2012), 4.60x10° (2017
and 2018)

* Inclusive MC:~100 million
e Exclusive MC:

- J/W —> yn. 1. —> AK} Aﬁﬂ'-i_) Kpﬂ'_
- J/w — AA , yAA, T AA ,fo(yK)A + c.c, -

* Boss version: 7.0.3



Event selection
® |nitial selection

»Charged track : N, = 4 with net Charge = 0

1) No requirements for Vz and Vr

2) PID is used to identify proton and pion.

3) A reconstruction: secondary-vertex reconstruction
»Neutral track: N, 21

1) E,> 25 MeV (Barrel), E > 50 MeV (End cap)

20(y, p) > 30% 60y po ) > 20°
> The 4C kinematic fit (J/y—yAA hypothesis)



Event selection

® [urther selection

® S /S + B isusedto optimize the selection
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Event selection

® [urther selection

® S /S + B isusedto optimize the selection
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Background study

No. decay chain final states iTopo nEvt wnTot
0 Jie—= AA, A= prt, A —=x7p, Jigp —apxta=p [0 1832 1832
| J = n.—= A, A= prt. A== p Jigp —aprta=p |1 G2 1894
2 Jip =AY, A = prt, Y w9A, A =77 p, Jip —=aprta—p |2 32 1926
3 Jip =N, 20 Ay, A—=ap, A —prt, Jip = qprtx—p |3 26 1952
! Jip =559 50 s Aqy, B0 s A, A=ap. A—=jgnt. | Jf = yvprtap | 4 17 1969
5 Jiwr— AN A —prt, A =7 p, Jiy —prtap G 14 1983
G Ji — AT"A, A = prt, A =7 p, Ji — yvpreta—p | 12 2 1985
T Jir = Ax~ B, A = pnt, Bt = Ap, Jip —mqprte=p | T 1 1986
8 Jip —=EX"atA, E- —=py, A — 7 p, Jip —yprtx—p |8 1 1987
9 Jip = -, B~ = prl, T+t s atA, A= 7p, J/g — yvprta—p | 9 1 1988
10 J/—an. 5. — pr w ' p Jiyp —=qpxta—p | 10 1 1989
11 Jy—=AX", A—=prt, Z' =7\, A =77 p, Jip — yvprta~p | 11 1 1990
12 Jp—=X"EN X s An, Et —ap, A —prt, Jiyp —qpxtx~p |5 1 1991
13 Jjy— Atta"Att At S prm, A — atp, Jip — yyprta~p | 13 1 1992

Table 1:

Main background
/v = AN, 2°AN, S (A A + o, SC(GAJE (A ) A(1520)A + c.c




EVENTS / 1

Background study

Imain contribution froml

|
— |
I AA '
: /y —
1600 i Eio(ﬁﬁp )iy
1400 1400|
1200} ™ 1200
i n
1000 1
: / EOOO
800 > 800f
: i
6004 ' 6004~
400~ 400) |
200__! i Lo L L baaa baa Lo NGy 1 200__|||||||||||||||||||||||||||||||||||||||
0 20 40 60 80 100 120 140 160 180~20Q 0 20 40 60 80 100 120 140 160 180 200

2
X y i



16001

“o 1400

\'}

EVENTS / 0.010 (G

1200+
1000

800

600

400
200

Background study

- T 1600 ++
< a— C
— 1 [
L 10’k §§ 400
+ 3 @ 12001 +
g g 100{)E
3 + EE 5 Re
F + P S 8005 *
g ¥ * - -~ i
> + 0 N
* 0 102 600
L w 400
| L Ll n
> C
— > -
5 w w 200+
- i lflf'!(‘l"l'fl‘l"l'f‘l'rl#ll‘lllllllllI|IIII L1 | ?ZIIIlllllzlll"lzll"zl""' L1 L1 '1
D o oh 3.4 275 2.8 285 29 205 3 305 3.1 75 28 285 (G \';'52) 3 305 3
2 2 - (GeVic
M - (GeV/c?) M - (GeV/c) AR

1.Red dot: data 2.Black hist.: 7.>AA
3.Blue Hsit. 1 Jhy—AA 4.Green Hist. 1 Jhy—yAA
5.Purple Squre: Jw—nlAA 6.Blue Triangle: Jhw—X°A
7.Green Anti-triangle: Jay—2°A  8.Black Circle: Jhy—>X0%0
9.Green star: Jaiy—>A(1520) A+c.c



EVENTS / 0.010 (GeV/c?)

Background study

E E 8001 8001
ol i e T By
7005 ‘ O 700F o 700 ‘ 4 o 7001
3 L > > ++ > ¢
6001 . +++ & 600 & soo- § G 600
500 ' S 5001 S 5001 % o 500(
- . N Q S = ) S s
300¢- M E 300¢- M 300 M < 300
200 k W 200" z o F % z
- > G 200 N ~, W 200"
100 — E * o
00 ‘ 100 TR RS N TS
C oy e Covaa g NI AN AN AR AN AN AN AN AN i A [T C O Qg .
01 1.1 .6 1.7 1.8 01 1.1 1.2 1.3 14 1.5 1.6 1.7 1.8 C : 0'||||| 11 N NN NS N N 1
< 1 11 12 13 14 15 16 1.7 18

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

M (GeV/c?)

1.Red dot: data 2.Black hist.: 7.>AA
3.Blue Hsit. 1 Jhy—AA 4.Green Hist. 1 Jhy—yAA
5.Purple Squre: Jw—nlAA 6.Blue Triangle: Jhw—X°A
7.Green Anti-triangle: Jay—2°A  8.Black Circle: Jhy—>X0%0
9.Green star: Jaiy—>A(1520) A+c.c



1600

EVENTS / 0.010 (GeV/c?)

EVENTS /0.1

2
o

.I:. | TTT | TT1T I TTrT I TT 7T I T
J
+

1200
1000

Helicity angular distribution

600
400
200

RRRE TS

2

420
400
380
360
340
320
300
280

2605

~
(9]

28 285 29
M - (GeV/c?)

+

-1

-08 -06 -04 -02 0 0.2
COSBP

0.4

06 08

EVENTS / 0.1

EVENTS /0.1

500 =
F 450 —
450 a00) +.t t
4001 + + E
E + 350
350 '+' - E
E o 300
300 -~ £
250F 2 20
- Z 200~ [t +
200 > E
E w 150
150 =
{1 | =S A AT AT AVEVEN AVRTAN S AVAVINE AVAUIE AAr A E
-8-0-6-0-4-0-2 0 0-2 0-4 0-6 0-8 1 OZ*IIIIII|III|IIIIIIIlIIIIIIIlIIIlIIIlI
coso, -1 -08 -06 -04-02 0 02 04 06 08 1
0059‘\
420
400~
380 = TF
= o e
360 7)) -
L E :_
340 w c
: a 320
3200 300 + +
280:_ | I | | | I | | I 260__|'|I|IIIIIII|III|III|III|III|III|IIIIIII
1708060402 0 02 04 06 08 1 1 0.8 06 04 -02 0 02 04 06 08 1

GOSGB

coso,.

EVENTS /0.1

EVENTS /0.1

450
400
350
300
250
200
150
100

(4.
o

gyt

—+—
4

=

! AR LA LA A LA LA

-08 -06 -04 -02 0 02 04 06 08 1
(:OSE)T

320
300
280
260

T

-08 -06 -04 02 0 02 04 0.6 08
coso,.

1



Summary

* Preliminary study of 7.—>AA
1) Selection Optimization: final efficiency is 12.13%.
2) Background study:

main contribution from JAy—AA, YAA (including the resonance,
such as A(1520), X° and so on) and n°AA.

3) Helicity angular distribution: MC and data are consistent to
each other within 7. mass window.

* Next work:
1) Fixed the selection
2) Fitting the mass spectrum of AA
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