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Motivation
Nonrelativistic and Relativistic 3N Equations
Relativistic Features:
- proper relativistic (E-p) relation
- boosted potential
- Wigner spin rotations
Results:
- elastic scattering
- A, puzzle

- breakup reaction

Summary and Conclusions




Motivation:

e There are numerous discrepancies at energies
above E{Z , ~ 100 MeV between 3N scattering
data and theoretical predictions based on
modern NN potentials supplemented by
2m-exchange 3NF's:
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Motivation:

e RCNP d(p, p)d and d(n,n)d angular
distributions at E] , = 250 MeV:
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Motivation:

e Analyzing powers of p(d, p)d measured at
RIKEN at E; = 270 MeV:
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® G.A . Miller, A.Schwenk, arXiv:nucl-th/0703018:

“We study relativistic corrections to nuclear interactions
caused by boosting the two-nucleon interaction to a frame in
which their total momentum does not vanish. These
corrections induce a change in the computed value of the
neutron-deuteron analyzing power A, that is estimated using
the plane-wave impulse approximation. This allows a
transparent analytical calculation that demonstrates the
significance of relativistic corrections. Faddeev calculations

are however needed to conclude on the A, puzzle.”
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3N Scattering

Standard nonrelativistic formulation:

e The elastic scattering transition operator U:

U = PGy'¢+PT

e The breakup transition operator Upy:
Uh = (1+P)T
e Faddeev-type equation for T:
T = tPp+tPGyT

» = |Pg, qo > is the incoming nucleon-deuteron
state,

G - free 3N propagator,
P = P53 Py35 + P13 Ps3 - permutation operator,
t - 2N t-operator







