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Outline

Motivation.
Interaction of NN pairs produced in e*e™ annihilation.
pp interaction in the decays J /1 — ppr” and J /v — ppn.

pp interaction in the decays J /v — ppw, J /1 — ppp and
J /b — ppy.

Interaction of virtual NN pairs in the decay J /¢ — v/t 7m.
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Motivation

@ There are several optical potential models describing NN interaction
at low energies.

@ The parameters of the models were obtained by fitting the
experimental data for scattering of unpolarized particles.

@ The predictions for some spin-dependent observables are essentially
different.

Sergey Salnikov (BINP) Interaction of real and virtual NN pairs in J /1) decays



Motivation

@ There are several optical potential models describing NN interaction
at low energies.

@ The parameters of the models were obtained by fitting the
experimental data for scattering of unpolarized particles.

@ The predictions for some spin-dependent observables are essentially
different.

4

Idea

Try to include other available experimental data in fitting procedures.

Sergey Salnikov (BINP) Interaction of real and virtual NN pairs in J /1) decays



NN production near the threshold

Possible states of NN pair: 25 and 2Dy, I =0, 1
dra *
T ="z -G {V2ula(0)(en- )

+ubn(0) [(en - €) = 3(p - €,)(B- €3)]
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ol = 27rﬂa ‘GI “u{R(O)‘ + ‘uéR(O)‘ ] — "elastic” cross section
NN contribution to the total hadronic cross section
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@ Valid also below the NN threshold
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Simple potential model of NN interaction

@ Only partial waves S; and ®D; are considered.
@ Long-range pion-exchange potential and short-range potential well.

@ Experimental data for NN scattering (elastic, charge-exchange pp <+ nf and
annihilation), pp and n#a production in eTe™ annihilation, ratio of electromagnetic
form factors of the proton |G%,/G%,| are taken into account.
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Simple potential model of NN interaction
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Decays J /¢ — ppr°(n)

I=1— =% | k 38, — 3D, states dominate near the threshold of pp
I=0— n - production, as in the case of eTe™ — NN

ol
s .

g1 ( I ué(O) A ~ )
Tiy = k x ex] [ exui(0) + ex — 3p(ex -
) AX mj/w[ x| exui(0) NG [ex p(ex - p)]

L dr G2pk? 2 2
pp invariant mass spectrum: I W ‘u{(O)’ + ’ué(()))
Angular distributions

ar 1 dr ; ar 1 dr ;
AMdSQ, ~ 4mdM [HV Pa(cos by )] dAMdQyy,  4mdM [1 2 P 2(C°S19”’“)}

|u3(0)]” = 2v2Re [u] (0)ud* (0)]

Anisotropy parameter: ' :i [uf (0)[* + |ud(0)]?
ui + Uy
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Spectra of decays J /¢ — ppr’(n)

pp invariant mass spectra in J /1 decays
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Spectra of decays J /¢ — ppr’(n)

pp invariant mass spectra in J /1 decays
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Decays J /v — ppw(p,7)

16y state dominates near the threshold of pp production

_ k,E)\
I=1= p 1 Gr I
Tia = ey [k x ex]¢r(0)
M/
L A

anr 4
dM 24 37r3mJ/w

Simple potential model
@ Only partial wave Sy is considered.
@ The potential is a sum of potentials of isoscalar and isovector exchange
V(r) =Vo(r) + Va(r) (11 - 72)
Vo(r) = (Uo —iWo) 0 (a0 — )

—Myr

3r

Vi(r)= (Ur —iW1)0(as —7) + 3f25

0(r—a1)

@ Experimental data for NN scattering (elastic, charge-exchange pp <+ nf and
annihilation) and spectra of the J /1 decays taken into account.
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Spectra of decays J /v — ppw(p,)

pp invariant mass spectra in J /1 decays
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Decay J /v — yn'mtn™
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M. Ablikim, et al., Phys. Rev. Lett. 117 (2016) 42002
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Decay J /v — yn'mtn™

k

dl ot _ g?kB _ dFel d]-_‘inel

suossw

T/ ®$® '

7w invariant mass spectrum

=- ImD’ (0, 0|E) =
a2 3w mymt, O-0F) = Gar " ant

D! (1, |E) = —myp [0/ — 1) wR (MU ()+

0 (r—r') ek (NvR()]

The spectrum is approximated by the curve
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Conclusion

@ The idea: try to use all available experimental data to fit the
parameters of the models.

@ The pp invariant mass spectra in the decays .J /1) — ppr® and
J /v — ppn are described with the help of a simple potential model.

@ The predictions for the angular distributions in these decays are
obtained. The experimental measurement would be helpful.

@ The pp invariant mass spectra in the decays J /¢ — ppw, J /1 — ppy
and 9(2S) — ppy are described.

@ The pgak in the spectrum of the decay J /v — yn/m "7~ is described
by NN interaction in the intermediate state.
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Thank you for attention



Total, elastic and inelastic NN contributions
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Total, elastic and inelastic NN contributions
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