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Nuclear Reactions “@)
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Theoretical models
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Main goals:
- Learning the basics about calculating nuclear reactions by

using a computer
- Learning the basics of the reaction code FRESCO

CASE OF STUDY » %Ne +'?C @ 50 MeV

*
Y U NO'RUN'EXPERIMENT AT

90 MY

Goals:
- Running calculations for elastic and inelastic scattering and

for transfer reactions
- Comparing our results with the experimental results from

group C
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Basic classification “@)
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Basic classification “@)
SLCJ

Elastic scattering

_Elastic scattering -

Reactions

160)+160
19F 413N
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Elastic Scattering “@)

Phenomenological 1

Proton and a clusters 1

Double folding 1
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Phenomenological “@)
SLCJ

Elastic scattering

1oL “Ne+"CE,, =50MeV

V(R) = [V+IW]/
{1+exp[(R-R,)/a]}
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a and proton clusters “@)
SLcJ

Elastic scattering
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Cluster folding potential:
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Target
09 Mar 2012 9 out of 50



a and proton clusters "
Results

SLCJ
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Double folding
SET S % Elastic scattering
AT AN TS

Single-folding potential

R

V( R)=I d r'1 ptargetv(r12)

Projectile

Target

Double-folding potential

V( R) =I j d r1 d r'2 pprojectile ptargetv(r1 2) Target Projectile

Imaginary potential W ?
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Double folding

Elastic scattering

SLCJ

124 . “Ne+"“C E_, =50 MeV

Solid line —> Phenom

Dotted line —= Double Fold

100 150
0., (deg)
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Basic classification “@)

SLcJ

_Elastic scattering

Reactions

160 +160
19F 413N

20N e+12C
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Coupled channels HIL
Method @

Valence Projectile excitation

Al

lp(l',R) = (pg.s.(r)Xel(R) + (p1exc(r)XineI(R) + ..
V(r,R) = V... (R) + U(r,R)

First excited state

Ground state

Target

[T + £g.s._ E + Vcent.(R)+ <(pg.s.(r)| U(r!R) I(pg.s.(r)>] XeI(R) = <(pg.s.(r)| U(r!R)I(p1exc.(r)> XineI(R)
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Inelastic Scattering '
Main factors $LC)

Coulomb excitation 1
Nuclear interaction 1
Combined effect 1
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Coulomb excitation H@)
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Results

Nuclear interaction H@)
SLCJ
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Joint effect HIL
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Double-folding and a / p HIL
clusters comparison

SLCJ
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Basic classification “@)
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_Elastic scattering ela attering B  Reactions
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HIL
GF Ny, (i The next theoretical model @su J’))

SRARRANY 5

DWBA (Distorted Wave Born Approximation): TRANSFER REACTIONS

i X fB P._: ~ <@ XaalUl@Xps>l b+B
+
+A T
a2 where: Q.=¢9.0, ath

P = P, P

V(Rr) =V, (R) +URr) where URr)<<V,,(R)
UR,r) =1 V(R,r) - V... (R)l

Post: Prior:
u=VvV_ +V_,-V;;~V,, u=v, , +V -V ~V
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Proton transfer HIL
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o transfer HIL
20Ne+12C S 160 + 160 @
SLCJ

Ground state

“Ne+'“c->"0+"0 | E,, =50 MeV

Solid line —> g.s.
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o transfer HIL
20Ne+12C S 160 + 160 @
SLCJ

O* state

“Ne+'“C—>"0+"0 , E_, =50 MeV

Dotted line —> 0~ 6.05 MeV
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o transfer
20Ne+12C — 180 + 160
2 state
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o transfer HIL
20Ne+12C S 160 + 160 @
SLCJ

Results

“Ne+"“c->"0+"°0 | E,, =50 MeV

Solid line —> g.s.
Dotted line —> 0" 6.05 MeV
Dashed line —> 27 6.92 MeV
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Take-a-break-slide
We have not finished yet
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Thank you !
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