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1 — Overview
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2 — Variational method

Rayleigh-Ritz variational principle
N basis functions {¢; }, ¢; = > . C’i(j)qﬁz-
> i (Hik — Ej./\/;;k)Ci(j) = () = best C,L-(j)
(Hik = (9| H|dr), Nik = (9| N |ox))

:>8j2Ej /

n

Kohn variational principle

¢:¢c+¢azzzcz¢z+(g+£f)
L, E] = L = 2(¢|H — El)
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3 — Three-body: Introduction

[1 Jacobi coordinates {mz,yzaﬂz}'

- Ti—T 7+
Ty = j\/—k f(j k_'rz) Vg = 453 ° U3
[J Hyperspherical coordinates  {p, 0;, 5} :

p? = \/g(r2+s2+t2)::cg—l—yi2

0; = tan™ ! (y; /x;)
[1 Jacobian
p° cos? 0; sin® 0;d0;dp;dp

[] Kinetic energy operator :

[1 Potential operator :

V=V(s)+V(E)+V(r)
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4 — Hyperspherical approach:

H = Tp -+ p%L(HZ,,uZ, ) —|— V(S,’F, t)

Bk ()

\
V=) kuk(p)Br()
>k Ty + Ak /p? — E)oxr i + Vie k (p)lur(p) =0 (K =1,2,...) y
\
U =Yg, Ank Ln(p) Bx(Q)
N = NgNj,
eigenvalue problem
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5 — Hyperspherical adiabatic approach I:

{¢V(p;Q)7Uv(p)}7 P:{Pi} ]

N
¢u(p, ) = D i Ak (p) Bk ()

ZK’[()‘K//O2 - Uu)dK’,K + VK’,K(/O)]A?((IO) =0 (K — 1L, 2. )

J
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6 — Hyperspherical adiabatic approach II:

> (T + Ux(p) = E)oxw + Baw(p) + O g5lun(p) =0 (A=1,2,...) ]

~
By (p) = (62Tpl60), Cxu(p) = 2(hal5516.).

{Tp, + Ui(p) + B1,1(p) — Etui(p) =0

J

~

if Ne=Np adiab. appr. eqv HH expansion

size of the problem : N=N7, N¢,

in general V., < Np
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7 — Adiabatic Potentials

p— 0,V —const. {Uy} = {Uéo)}
p — oo {Uy} = {Uqg,o),Eg}.

recalling that p? oc s% 4 t2 + 12

Uy(p) [MeV]
U,(0) p° [MeV fm’]
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8 — Asymptotic behaviour of {U(p)}:

» — g/(cosB;sin b;)
p>rg=V(s)=V({#t)~=0, £=0
{—#% —I—V(T)}g =0

V2p (7/2 = 6;) = w
{—dd—;—i-V’(w)}g:O /

4 )
Uo(p) = Eog +c/p* + ...
Un(p) = Ak /p® +d/p° + ...

similar expansions for B, x, C,, x
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9 — Strategy
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10 — Results: bound and scattering states with CP

V(r) = Aexp [~(r/d)?)] A=515MeV d=1.6fm

~N

¢ =0,F=-0.39774 MeV, a;, = 11.36 fm

_/
bound states / scatt states (£ = tan 0) \
E1 (MeV) Ea (MeV) N | -0.30(MeV) -0.25(MeV) -0.15(MeV) -0.05 (MeV)
-9.7559 -0.4781 4 -76.3256 87.4769 78.2328 68.8296
-9.7767 -0.4810 8 -76.2439 87.3885 78.3206 68.9301
-9.7794 -0.4814 12 -76.2348 87.3795 78.3273 68.9387
-9.7795 -0.4815 16 -76.2329 87.3779 78.3279 68.9400
-9.7796 —0.48y Q -76.2322 87.3773 78.3280 68.94(y
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11 — Results: bound states with RP

U(p) [MeV]
o
I

.50

plfm]
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diabatic (HA) method to the study of bound and

rocedure.

d potentials are obtained on a grid { p; },
lal eqs is solved (which is problem-independent)
s reduced considerably (N, < Np)

ay are numerical complications.

Il address a full convergence for the realistic case

ttering at higher energies.
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