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(e) two- and three-gluon glueballs
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(g) weakly-bound hadronic molecules
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For the cascade decay, the amplitude is just the multiplication of the amplitude of each step. For the

decay process Y — Z %, ZF — n* I/, J/y — €€, the helicity amplitude is:

Jz, Jz,
A7y, Az A=, ) =Fy) (DY (67,,87.) - BW(Z.) - F ) oD 1, O bag)

Jary Jory
’ F/Ig+ A Dﬁj/¢,ﬂg+ —Ay- (95"' ’ ¢[+ )’

(4)

For decay process Y — RyJ/Yy, Ry — ntn~,J/y — €€, where R is the resonance decays into
n*n~, the helicity amplitude is:

_pt J TRy yTRr
ARf(/lY: /lRfv Ag+, /lf_) _F/l;f,/lj/;&D/l}},’,/lRf—/T-J/w(QRf’ ¢Rf) : BW(Rf) : FO,O D/lRfaO(9”+’ ¢ﬂ'+)

(&)

Jity Jiry
: F/l[+,/lg—D/lJ/¢/,/lg+—/lg—(9£+’ ¢f+):

where Az, ARy> Agpys Ae+s g denote helicities for the Z7, Ry, Iy, {* and €, respectively. @, ¢,) (]
stands for Z7, Ry, J/y, n* and ¢*) are the (polar, azimuthal) angles of the momentum vector of Z}, Ry,
J/, n* and £* in the helicity system of Y(4260), Z>, Ry and J/y, respectively. Jy, Jz,, Jg, and J;p,
are the spin of their corresponding mother particle (Y(4260), Z*, Ry and J/y). BW(Z.) and BW(R/) are
the propagator functions for resonances Z. and Ry. The helicity-coupling amplitudes F fm, 2, is calculated
using Eq. 3.

The possible resonances Ry that decay into atr™ are fo(500)(0), f(980), /2(1270), and fy(1370).
The central values of the mass for f>(1270) and f,(1370) are out of the kinematic region for ¥(4260) —

n* ™ J/y, but their broad widths allow them to decays into 77~ in their low mass tails.
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DIY =44+

detalg.property("mDIY").set( )
decaymode = ["Zcp SS",

"Zcp SD",

"Zcp DS",

"Zcp DD",

"Zcm SS",

"Zcm SD",

"Zcm DS*",

"Zcm DD",

"f0500 SS",

"f0500 DS",

"f0980 SS",

"f0980 DS",

"f01370 SS",

"f01370 DS",

"£21270"]
detalg.property("AmpTerm").set(decaymode)

detalg.property("AmpPara").set(decaypar)

decaypar =[-30.72943, 2.903876,-0.9671876, -17.
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T oy

detalgd = task.createAlg("KKMC")
detalg0@.property("CMSEnergy") .set(4.23)

detalgO.property("GeneratePsi4260") .set(
KKMC=4Y, s =4.23GeV

noPhotos

Decay psi(4260)
1.000 pi+ pi- J/psi PHSP;
Enddecay

Decay J/psi

0.0594 e+ e- PHSP;
0.0593 mu+ mu- PHSP;
Enddecay

End

mDIY =24 Ak 3 2= 4L
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EpuclA1-) ]

Charged tracks

B |dy| <1.0cm && |d,| < 10.0 em;
M NPOSitive >=2 && Nnegative >=2.

EEDY

PID

Bp,<1GeVic, p;>1GeVic;

BN, >1&& N, >=1&& N, >=1&& N, >=1.
B Electron. Egy /P> 0.8

B Muon: Eg,,o/P<0.8

'L\\‘\\i‘\hl

Epucl H(1+)

6000 [~ 2200 =
Kinematic Fit o e |
B four-momentum constraint, chig? < 60 wn| o)

B3.08 GeVic2 < M(I+ 1-) < 3.12 GeVIc? | 3
I 1000 %

2000 |— 800 | -
ﬁn%%%EPY?T%AJ%EW%M&FBG?H/\ o oo M(I+1-)
Wz sh 7 UG 2 /N — 0 B | J B )J(Z‘ 200; GeV
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MR CRASIITROAIER) 10w o
Cut Flow Eff(%) Rel. Eff(%) 600 | -
Npos >=2, Npog >=2 72.45 72.45 e
400 [—
N, >=1&& N, . >=1 -
&& N . >=1&& N,_>=1 71.03 98.04 300 ?
" 1 1+1- assignment 69.35 97.63 200 |
chi, 2 < 60 61.68 88.94 oE
o
Mass Window 61.27 99.39 0
- : | —_ 1000 }
—g_ 13:_ —+ Data L
,E 16 — Fitting 800 }
% :;: x2fndf=13.ﬁ1f14:§ %{%ﬁ =4.23GeV B
N 10 H 1 PUpsEEE 4100 fb r
? g: : A~ 60w 400 [
K ;2— i1 mZ.#(3900)ZF 4 I
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93415 a2 425 43 436 44 -
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Hillete—ntZ,*

1400 [ 3500 | MmaxPi-L+L-_Res
- R s‘r::nes 3.945?53;
- - i s
1200 = 3000 =
: : + + _ Sigma 0.001265 + 0.000007
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600 | 1500 (—
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