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‘I\/I otivation: General scheme
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‘Threebody discretization methods

[ HH method: The states of the system are
expanded in Hyperspherical Harmonics

Wm0, 2) = 5 Rajn(p) D, JarV L) K]
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[ The hyperradial function§Rs;, } can be
constructed by different discretization methods
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‘THO method: 2-body system

[1 M.V. Stoitsov and I. Zh. Petkov, Ann. Physs4, 121 (1988)

(central potentig
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‘THO method: 3-body system

[1 s(p) is calculated for each channglincluded in
the bound ground state

U 400" Bl ) = Jy ds'S°PIREO () F)
RTHO( ) = RBﬂ(P)Lz‘ 2 (s5(0)?)
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‘THO method: 3-body system

[1 s(p) is calculated for each channglincluded in
the bound ground State

fo dp/p/5/2|R fo d8/8/5/2‘R ( )|2]
R;5"(p) = RBﬁ(P)Li i (s8(0)?)

[ The Hamiltonian of the system is diagonalized in
a finite THO basis with =0, ..., ny
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‘THO method: 3-body system

[]

[]

[]

s(p) is calculated for each channgincluded in
the bound ground State

fo dp’p’5/2‘R fo d8/8/5/2‘R ( )|2]

R;5"(p) = RBﬁ(P)Li i (s8(0)?)

The Hamiltonian of the system Is diagonalized in
a finite THO basiswith = 0, ..., ny

~inally the hyperradial functions are obtained as
REIO(p) = 32, CIRI(p)
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‘Bin method (I)

(] Continuum states can be expanded in HH as

[Ij’f]ﬂ(pv (Q,Q) = ZBB’ Rﬁﬁ’j(ﬂp)yﬂ]ﬂ(ﬂ) j
)

XY (U S0 ) T i (s

{3’} incoming;{ 5} outgoing;x = v/2me/h
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‘Bin method (I)

(] Continuum states can be expanded in HH as

[Ij’f]ﬂ(pv (Q,Q) = ZBB’ Rﬁﬁ’j(ﬂp)yﬂ]ﬂ(ﬂ) j
)

XY (U S0 ) T i (s

{3’} incoming;{ 5} outgoing;x = v/2me/h

[1 Bins for each incoming channel are calcuated as
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‘Bin method (11)

[1 The inclusion of all incoming channels is
computationally unreachable for reaction
calculations presented next
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‘Bin method (11)

[1 The inclusion of all incoming channels is
computationally unreachable for reaction
calculations presented next

(] So S-matrix is diagonalized for evesyobtaining
the eigenchannels and eigenphases

] Then bins are calcualted for each eigenchannel
such as explained before for incoming channels

[ Now we include only up ta.. eigenchannels that
corresponds to the biggest phase-shifts
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‘4—body CDCC formalism

(Coupled channels system
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where
SPUREG) = S g, g & LMLl TM) g, (F
multipolar expansion
4 L QL

L )
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‘Form factors

Fpe(R) = (=1)@7755(2Q + 1)
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‘6He Hamiltonian

H(p, Q) =T(p,2) + V(p, Q)]
V = Vna + Vna + Vnn + Vnna

1 n @7 Vna — Vc VSO
V., Vso: Woods-Saxon

1 GPTn+n|V,,, =V.+ Veo + V,
V.. Vi, Vso: Gaussian

0 n+n+ ai power Viw = mipe

[1 Pauli forbidden states: repulsivé for s-waves
[}
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THO basis
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Energy spectrum

i Kmam =3
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Bin: Energy spectrum

4 i Kmaw = 3
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‘Het"Zn@13.6MeV: eastic
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‘Het+"Zn@13.6MeV: breakup
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2T resonance
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‘Het"Zn@10MeV: eastic

[ | [ | [ | [ | [ | [
i IT o Di Pietro et al., PRC 69, 044613 (2004)
syl 1 one channel
1 — THO nD=3 N=27 _
— bin neC:3 N=41 ]
dineutron model
0.8
< i
>
o 0.6
[ i
0.4+
0.2
O | | | | | | | | | | |
0 30 60 90 120 150 180

9. m. (deg)

Four-body CDCC calculations applied to the scattering of Borromean nuclei — p. 20/




‘He+*"Pb@22M eV: elastic
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"‘Het+"“Ph@22M eV: convergence
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‘Het+'“C@229.8MeV: elastic

O-/O-Ruth
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‘Summary and conclusions

[]

We have presented two different discretization
methods for a three-body systef1O andbin,
based on expansion kiH.

We have generalized tlieDCCformalism for the
application to four-body reactions.

The formalism has been applied to the Borromeal
nucleus’He.

We have seen as CDCC calculations with THO or
bin as discretization methods Is an efficient
procedure for the study of four-body reactions.
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