Nuclear Reactions

Shape, interaction, and excitation structures of nuclei «—— scattering expt.
cf. Experiment by Rutherford (o scatt.)
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v'fusion reaction
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v (K-, ") reaction
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Cross sections

® O flux = the number of particles
® Crossing unit area
@ AW per unit time
incident beam ] =pp -0
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event rate (the number of event per unit time per target nucleus)
. proportional to the incident flux

, Cross section
R = Nt @U/
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Cross sections

ABhLF FRRY il R

event rate (the number of event per unit time per target nucleus)
. proportional to the incident flux

Cross section
R = N7 @U/

differential cross sections (angular distribution)
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units: 1 barn=102cm2=100fm?2 (1 mb=102b=0.1fm?




Cross sections (experiments)

/
éﬁ
/

S

D

—

t

_— target thickness

do

dR(6,¢) = Nt -

beam intensity: [ = 5 - S

dS2

.j.

the number of target nucleus: N4+ =5 -¢- pr

C do _
dR(6 —J.— .¢t. A < detection

efficiency



Cross sections (theory)

A(a,b)B reaction
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Cross sections
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Born approximation wf(r) — 6ipf'r/h
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Born approximation wf(T) — eipf"r/h
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Electron scattering
, p(r')
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cf. electron scattering off unstable nuclei (SCRIT)

DWBA code : DREPHA

Spectrometer

T. Suda et al.,
PTEP 2012, 03C008 (2012)
PRL102, 102501 (2009)
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Distorted Wave Born approximation (DWBA)
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Optical model

Reaction processes
> Elastic scatt.

> Inelastic scatt. :>

> Transfer reaction
»>Compound nucleus
formation (fusion)

Optical potential
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Loss of incident flux
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Use of the distorted wave Born approximation to predict

scattering by inhomogeneous objects: Application to
squid

Benjamin A. Jones,* Andone C. Lavery, and Timothy K. Stanton
Department of Applied Ocean Physics and Engineering, Woods Hole Oceanographic Institution,

Woods Hole, Massachusetts 02543-1053 c
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Impulse approximation
example: AZ(K-, )" ,Z reaction

v" high energy
v single scattering approximation

v" (other nucleons: spectator)

o (ool o
J

effective K-n interaction
(including multiple scattering)




Impulse approximation

example: AZ(K-,m)*,Z reaction ﬁ\ -
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relation between g and Al
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