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Motivation

o Breakup reaction 1s one of the main tools for the study of exotic nu

o The single-folded nucleus-’Be imaginary optical potential is

the double-folded optical potential in reproducing the reaction cr
o Why 12C 727
v« Most used target in the experiments.
v¢ Cluster physics (3 a cluster)
v¢ Astrophysics  (1*C+'“C fusion)

v« Nuclear reaction




zIn this work

+» A phenomenological optical model potential for the n-'“C is introduced up to

E=500 MeV.

s A comparison of calculated neutron-target total reaction cross sections with
the eikonal formalism through the phenomenological potential versus folded

potential.

«» Comparison of calculated reaction cross sections of projectile on a '*C target

via a single folding versus a double folding optical potential.




Basic equations of the model

> Optical model potential for the n-'“C scattering

B The n-°C phenomenological (AB) potential :

. 1
Uyg(r,E) = — [VWS(r, E)+ oV(r,E) + W, 5(r, E)] . (1)
d
n-T real part: WS The imaginary part W, (r) = WYlf(r, R!, a') — 4a'W*r - f(r,R!,a’)
r
The correction term
Fitting data
B Single folded n-'>C potential:
1 .
U,ZT(I’) — = Ehv(ann o lann)pT(r) (2)
e C.A. Bertulani, C. De Conti, Phys. Rev. C 81
(2010) 064603. Energy-dependent
nucleon-nucleon (nn) Target Density: HFB

e Abu-Ibrahim, et al. PHYSICAL REVIEW C 77,
034607 (2008)
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Basic equations of the model

> Optical model potential for the n-'*C scattering
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Basic equations of the model

> The nucleus-nucleus scattering

B The elkonal reaction cross section:

Gp = 27zrobdb (1 — | Spr(b)] 2) (3)
Where 0 2
Spr(b) | = e2® (4)
B [he imaginary part of the eikonal phase shift:
2/(b) = hiv szWPT(b, 2) (5)
Single folding potential: Double folding potential:
Wl(r) = | db;W"" (b; — b, z) d dzipp (b1.z;) (5.1) Wi(r) = — %hvannjdblpT (b, —b,z) dndzlpp (b1, z)
n+'2C phenomenological (Eq.(1))

nucleon-target potential (AB) Densities: HFB code

e G.R. Satchler, W.G. Love, Phys. Rep. 55 (1979) 183.

(5.2)




Results: n-12C total cross section
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Ea.(2)

Ea.(1)

Results: n-1“C total cross section

E=300 MeV
Densitties HFB HF Wiringa Narvatil
Gsp f [mb] 273 270 273 262
AB
Oyt [mb] 257




Results: n-12C total cross section

» Target Densities E=300 MeV
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Results: nucleus-2C cross section

> The '“C +!* C scattering

Einc(MeV) model rs|fm] Ttheo |MDb] Oexp [MD]
200 s.f. 1.20 947 364
d.f. 1.11 47
200 s.f. 1.18 935 873
d.f. 1.11 835
300 s.f 1.18 936 858

d.f. 1.11 332




Results: nucleus-2C cross section

? The '“C +!? C scattering

r=1.2

Eine(MeV) model rs|fm] Ttheo |MDb] Oexp [MD]
200 s.f. 1.13 303 364
d.f. 1.11 847
200 s.f. 1.11 346 873
d.f. 1.11 835
300 s.f 1.11 848 303

d.f. 1.11 332




Strong absorption radius

Reminder:
> 2
| | op = 24 bdb (1 — | Spr(b)] )
The strong absorption radius: 0
2
‘SPT(b)‘ = ")
, 1
| Spr (Rs) |© == (7)
2 F T e e e e B A s s e ———————————— N NN N ————
With
0.8 F
— 1/3 1/3
R, =r,(Ey.) (AF° +A[5)  (8)
0.6
37 I

ol
F: Determine the range of impact parameters for which surface reacti 0.2 : T
dominate the core-target interaction from regions in which the strol _
absorption regime applies. - j -
R RS R R T T AT (T .




Results: nucleus-2C cross section

> The *’Ne +'* C scattering

Eine(MeV) model rs|fm)] Ttheo |MDb] Oexp [MD]
100 s.f. 1.27 1327 1161
d.f. 1.21 1206
200 s.f. 1.21 1193 1123
d.f 1.15 1079
300 s.f. 1.21 1181 1168
d.f 1.13 1062




Conclusion

% The constructed phenomenological optical potential for the n- “C scattering provides an excellent

reproduction of the total cross sections.

s At higher energies, the double folding model is more reliable than the single folding model In

describing the reaction cross sections for nucleus-nucleus scattering.

The optical potential for n- C is necessary in breakup models

to calculate the S-matrices for the core-target and nucleon target
scattering.




Perspective: Breakup reactions

B Breakup is a dissociation of the projectile into two or more

fragments caused by the interaction with the target nucleus.

a+A — b+Xx+A

B Exclusive breakup: The breakup particle is measured in
coincidence with the core origin

B Inclusive Breakup: Only the core is measured

a+A — b+B* (B* any possible configuration of x+A)

Elastic Breakup Inelastic

reaction (EBU) break(ul\TErs)action




Perspective: Breakup reactions

> The Breakup reaction cross sections:

Greac — GEBU T GNEB

> Elastic Breakup (Diffraction)

OEpy = [dzbc St (bc) 2J'd21'¢ 1 =35, (bn) b (rJ_)

» Non Elastic Breakup (Stripping)

oNEB=Jd2bC Se (b, zjdzrl(l— S, (b,) 2) do (1))
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