Revised strategy for determination
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Assumption that baryons from J/y and y(3686)
decays into baryon-antibaryon are unpolarized has to be

revised. Goran Faldt, AK arXiv:1702.07288
Phys.Lett. B772 (2017) 16

Nothing prevents hyperons from decays of 1 states to be
polarized orthogonally to the production plane
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Lambda decay parameters
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Formalism for efe™ - y* = J/W — AA
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Y polarization in e+e-
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Single tag decay distributions
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proton direction: spherical coord
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Use max log likelihood
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Double tag decay distributions
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LOOKING AT CP INVARIANCE AND QUANTUM MECHANICS IN J/y+AA DECAY
DM2 Coll. (1988) Phys. Lett. B 212, 523

WPE(€) =1 + ayGi(€) + a1az G2(€) + aypoaras G3(€)

A_a1 taz| ap tag
BES, Phys.Rev. D81 (2010) 012003 a, — a, ap — ax
n:r‘;il[ﬂ — par') A
DM?2 —0.63 * 0.13 0.01 *+ 0.10 1847 AA
BES —0.755 + 0.083 = 0.063 —0.081 = 0.055 = 0.059 8997 AA
. x10~
1000
800 _\A/B
* Only two parameters: - (W-WE)/W
atlj al . 6(2 600E
* Aunpolarized O 0469
[ ] B N @: i — V.
WE and W differs even for A®=0 0 g, =-0,=0.642

PRI n PRI L
-1 08 06 -04 02 0 02 04
|

(IME-IMPF)/IMP



Events / 0.1 MeV/c?

Events / 0.5 MeV/c?

1w0'E

1.1 1.‘11 1.12 1.13

My, (GeV/c?)

TN [ TN SN TN NN TN NN SN N TR S T S|
1.16 1.18 1.2 1.22
2
M, (GeV/c?)

Events / 0.25 MeV/c?

Events / 1 MeV/c?

BESIII Phys. Rev. D 95, 052003 (2017)

10° Channel N obe
107 J/w — AA 440,675 + 670
Jjy — £IE0 111,026 + 335
10 & w(3686) — AA 31,119 £ 187
1k w(3686) — X050 6,612 + 82
1{]—1 ELEEE IR R
1 12 1.14
’”‘m (GeVIC) Determine A® for each
decay
for X0

A polarized longitunally

P/\:(Pz) COSGZA

114 116 118
Moy, (GeV/c)

1 TR T T N
1.2 122 124

Y(3686) — LT~

J/p — XTE~

2 (uus)

pr® (51.6%)
nn* (48.3%)




Modes Ny Ny
J/ i — . 1‘”(‘”—*)11} 308 = 24 105 = 10
I/ — A0 — yA) 234 + 21 95 =9

4
i (El) uuuuuuuuuuuuu
n 0o o@doOOao ODoDooo
oDooood
-~ s s m e @pODO0=s 000 oOO0oao
uuuuuuuuuuuu oo0OO0Ooao
- s epDepoODeDOOaD Ooooo@Oo
N__.—-.\ nnnnnnnnnnnnnnnnnnnnnn
] -':'— DDDDDDDDDDDDDDDDDDDDDD
[ ] s ocODODoeOoOeeodeOOnO Ooe s« 0O
-‘-‘-‘-‘-‘1 l === O0O0O0O000 oo oo oddO0e o 0O o 0 o Od o
~ | cooooooesecooeooenoooa
P | O ODecODsOODeODODeEsODOO0sOsO0SE S
L':I uuuuuu OODODDODD0Dese0O0O0 OOsO0 ¢ s
g | o oDOeDOaO 0o @ 0o Oono o8 8 8 @ g &8
|_‘_‘_ nnnnnnnn O oOO0DOO0oO0OO0O00O0O®® 8 & &
~ .P__ | ocOoDODoDODOOcoOsoedsoOdssbsddaas
L O0O0Oc©0c oo 00000 daasaocaaa s
- 4| OOcooen OO0 scsecOeOoOoooanan
. [[Oooooooeseeespeponoeas & o
[Jooooepoeeopoo OesoOamo
B OJOooOoooo e0O0O0Od sdoaa s
o DDD nnnnnnnnnnn
_“DDDD uuuuuuuuu
=dJoodO0Oo
- OJoOO00oo
o[]
1 | | | | | | | | | | | |
2 3
GeV/c’
x( eV/c?y

BESIII, Phys. Rev. D 86, 032008 (2012)
225x106 J/y

(now 1.31x10¢ J/y)

Determine A® for AZ° transition
form factor...
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Determine A® for J/y and
W(3686)+ all decay parameters?
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Determine A® for J/y and
W(3686)+ all decay parameters?
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Conclusions/outlook

Well established general formulas for
ete” -»y* = By, By, areapplied fo J/y and y(3686)

Access to decay parameters even using single tag mode
if corresponding A2z0.

Charmonia: determine A® for J/y and y(3686) YY decays
[including A £°]

Too simplified helicty amplitude formalism for weak decays...
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