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@ Scattering

o Elastic: Nuclei and energy remain the same

at+A=a+ A

R=0
(Q = (Minitial — Mina1)c?)
o Inelastic

at+ A= a"+ A",

Q<0
@ |nelastic Reaction

at+tA=b+B

SLey
«0O0)>» «F»r «Z» « Q>

it
-



Q elastic scattering

o/ Q inelastic scattering
» Ve,

°/ A@ inelastic reactlon
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. Radiative Cathre
a+12C=>1‘5 O+~ @ ~ >

Photo reaction

Photo reaction @
v+ o0=2C+a

'—’ Transfer reaction
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detected particles per unit time

0= —" -
projectiles current x count of target nuclei

projectiles n nuclei
(targets)




dQ - differential cross section - the cross section per unit of a solid

angle.
2w

/ :U sinfdpdd = o
0
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Elastic Scattering

Elastic Scattering

Optical Model

Coupled Channels Model

a cluster Model for Transfer
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Shroedinger’s equation:
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" Ocm

CM:reference frame
7 (in motion)

Center of mass motion:

h2
2M

h2
(2

V2 + V(r)> Y = ey
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Ve = 0¥
Relative motion:
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Vese = Ve (r) + Vi(r) + V(r) + Vs

e Coulomb Potential (R¢ is the Coulomb radius)

Ve(r) = , Rc
212262 r2
V, - — R
C(r) 2RC ( R%- , F < K¢
o Centrifugal Potential
(14 1)h?

Vl(r) = ( 2,LLI’2) H@)

@ Nuclear Potential — 77 (O T <Er (B> B ;Lc;o



Introduction Elastic Scattering
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Data Analysis with Fresco ouple anneis Wode
a cluster Model for Transfer

Optical Model

Elastic scattering. Imaginary potential — absorbtion.

Optical Potential:
Vn(r) = V(r)+ iW(r)

@ Phenomenological Potentials

4
o Woods-Saxon: V/(r) = 11 er—R)/a
Ro = rO(A|1)r/3jecti|e + A*}a/r3get)
74

o WOOdS-SaXOn Squared: V(|r‘) = m

e Folding Potential

Vi = [ [ () v i) rcs .

Here we can use different functions for p and V
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p1(F1) 2 ()

@ Double-folding
Vpr = //pproj(?Proj) V(ri2) Ptarg(Ftarg) d3FPf°J'd3aarg
@ Single-folding
Vse = / prarg(Frarg) V(72)dFarg @)
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a cluster Model for Transfer
Coupled Channels

h? _, I(r+1) 0 = Optical model
_ﬂv  Vopt + h? } Yo = { U(r)y1 = Inelastic channel

In the Coupled Channels Model, we deform the potential by
modifying the radius:

R — roAY3[1 4 BYa0(0, ¢)]

So the potentials are no more spherically symmetrical.

B<0
prolate symmetrlc oblate @
"cigar" "hamburger" _
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It is known that Ne and C have « cluster structure (Na)

N
160 160

12C

Vv = Va0 + Vac+ Voc
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@ We used the program fresco to do the calculations.

1500

@ sfresco is the searching version of fresco. It tries to
optimize the parameters for best fitting.
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@ Optical Model
@ Coupled Channels Model
o Alpha Clusters Model
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V(r)=

Cross section, sigma/sigmaR
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1+e(r—Ro)/ao

W(r) =

Linear scale Log scale
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M3Y double folding potential, Gaussian densities

Cross section, sigma/sigmaR
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Log scale
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Cross section, sigma/sigmaR
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Cross section, sigma/sigmaR

Linear scale
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Data Analysis

Conclusion

@ Optical model with pheneomenological and double folding
potentials are successful to describe the experimental data.

@ We need a deep real potential (V ~ 150 MeV) and a shallow
imaginary potential (W ~ 5 MeV).
@ These potential values prove that the interaction of projectile
and target nuclei take place at the surface.
@ a-transfer should be studied further in the future to
understand the following difference in the total cross-sections:
O'total acc o]V Oatrans

1142.20 mb | 1060.93 mb | 1130.82 mb | 1583.13 mb
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