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CDCC is a 3 body like approach to

scatt. of loosely bound projectile

off the hard nucleus

1

2
3

r
R

target

projectile

Hamiltonian H:

H = Tr + V12(r)

+ TR + V13(r13) + V23(r23)

{Tr + V12(r) − Ec} φc(r) = 0

scatt. state wf. at large r

φc(k, r) →
√

2

π
sin(k r−lcπ/2+δc k)/r
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truncation k and spin space

discretization k space

φ̂c j =
1√

kj − kj−1

∫ kj

kj−1

φc(k, r) dk

and is orthonormalized as

〈φ̂c j | φ̂c′ j′〉r = δc c′δj j′

V13 + V23 :

consists of nucl. and Coul. pots.

ΨJ M =
1

R

∑

c, j

χJ
Lc j

(R)

× [φ̂c j(r) ilc Ylc(r̂) iLc j YLc j
(R̂)]J M
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χJ
Lc j

(R) →ILc0
δc,c0 δLc j,Lc0

−
√

Kc0

Kc j
SJ

c j, c0 Lc0
Oc j

Elastic cross sec

σel ∝ |fc+
∑

(geom. factor) ei(σL0
+σL)

×
(
SJ

L,L0
− δL L0

)
YLM(R̂)|2

triple diff. cross sec.

d3σ

dΩ1 dΩ2 dE1
∝ (final state dens.)×|T |2
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double differential cross sec.

d2σ

dΩ1 dE1
=

∑
m2

∫
dΩ2

d3σ

dΩ1 dΩ2 dE1

momentum. dist. in elast. BU.

d2σ

dΩ1 dp1
=

d2σ

dΩ1 dE1
× dE1

dp1

excahnge of part. 1 and 2

T (1 < − > 2) = (−1)l T (original)
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parameters, etc

reaction:
23Al+12C

EAl = 80 A [MeV]

int. with 12C

Watson et al., for p

Beunerd et al., for 22Mg

int. of p-22Mg

Woods-Saxon pot+ Coul.

states in 1-2 sys.:

a bound d-state

BE=−0.125 MeV

s, p, d, f, g states

0 ≤ k12 ≤ 1.5 fm−1
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φ̂(r), the 1-2 base

real, even for scatt. states

d-, p-, f-state (bound/ scatt.) wf.

0.45 < k < 0.55 fm−1
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dumps at large r, which is a

large merit of binning

s, p, d-states have a node r < 4 fm

but not for f-state( No bond states)
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triple diff. Xsec.
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triple diff. Xsec.

Al Mg

p
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peak for m = 0 trans.
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Double diff. Xsec. 1

∑

E1

d3σ

dΩMgdΩpdE1

where, φMg = φp = 0◦
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対角線の傾きは 陽子と 22Mg の質量比
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Double diff. Xsec. 2
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プログラム hctak は提供可です
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J and k dep. of p-wave absorption

k [1/fm] J [
hbar]

|S| [au]

P wave break up

’SabsP’ u 1:2:3
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just qualitative !
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