
NN SPIN AMPLITUDES AND PD SCATTERING 

Yuriy UZIKOV (JINR, Dubna)

In collaboration with Colin Wilkin (UC of London, Great Britain)
and 

Oleg Selyugin (BLTP, Dubna)



Content

● Spin amplitudes in NN→NN

● Invariant spin amplitudes in pd→pd

● Spin-dependent Glauber theory of pd elastic scattering 

● Search for T-invariance violation in double polarized pd scattering

● Inelastic dp-scattering dp→  {pp}(1S0)+n

● dd→ dd and inelastic  dd-scattering with formation of NN(1S0) pairs 

● Motivation

● Conclusion     









PN elastic scattering
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pp  up 3.0 GeV/c, pn – up 1.2 GeV
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Only 3-4 GeV/c 
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ratio. 
A problem with  antip-p theory: no zero 
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pd ELASTIC SCATTERING 



Invariant spin amplitudes of pd- elastic scattering
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Spin observables  of the pd-pd
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The Glauber model and exact Faddeev calculations

Why the Glauber model is so successful?

The Glauber theory:  eikonal approximation,
on-shell hN-scattering amplitudes (no off-shell effects), 
maximal  multiplicity is equal to A (no multiple scatterings
taken into account in Faddeev calculations)
….
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Vector analyzing powers p
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Inelastic dp-scattering dp→  {pp}(1S0)+n

D. Mchedlishvili et al. (ANKE@COSY)  Eur.Phys.J A 49 (2013) 49



pd-> (pp)+n, E_pp< 3MeV, 1S0   ANKE           
D. Mchedlishvili, et al. EPJA 49 (2013)



dd- elastic and quasi-elastic scattering

Plan for further  calculations



G.Goggi et al. Nucl. Phys. B 149 (1979) 318

“Inelastic  intermediate states in proton-deuteron
and deuteron-deuteron elastic collisions at the ISR”

The solid curve is the absolute prediction of the full
theory  Glauber +IS



SEARCH for T-invariance 
VIOLATION IN DOUBLE 
POLARIZED PD -SCATTERING 







T-even P-even

T-odd P-even

Null-test signal:









NN-forces are fundamental to  nuclear physics  on the 
whole. It  is important to study a full set of their 
components, including such small components as  spin-
spin forces both at low and  high energies… via the NN 
elastic scattering amplitudes



Thank you for attention!
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A problem with  dispersion  relations at 5-8 GeV/c . 
anti p -p
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