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Figure 4.1 Energy spectra of charged particles and neutrons emitted from reactions induced
by protons on medium-mass nuclei at a bombarding energy a few times that of the Coulomb
barrier. Neutron and proton spectra are shown as separate contributions to the total in the

low-energy region where compound-nucleus reactions dominate. The Coulomb barrier B for
protons is labelled on the abscissa.
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Angular distributions of particles emitted
from direct reactions tend to show
oscillatory behavior
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Figure 4.2 Representative differential cross sections for outgoing particles in a direct reaction
and from the decay of a compound nucleus in a non-direct reaction.
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Schematic diagram of (d,p) reaction

Proton tends to travel in forward direction



Proton angular distributions show diffraction-like
patterns due to interference from reactions occurri ng
on opposite sides of the target nucleus









Angular distributions of protons from
populating different states in 59N

%8Ni(d,p) reaction
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By determining L transfer in direct reactions, we c an
deduce spin and parity values (or at leastranges o f
spins) of states produced

Simplest example: (d,p) reaction on an even-event arget
JP(target) =0 *
J(product) =L +_%

p(product) = (-1) -

transfer reactions have played an important role
INn nuclear spectroscopy. 11
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Neutron capture resonances in indium isotopes
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Neutron capture resonances observed from ancient br

onze statue
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TUNL Nuclear
Data Group
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