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Overview 


In CDCC calculation, the bin state wave function:

̂ϕM′￼

α ( ⃗r) = [[Yl( ̂r) ⊗ 𝒳s]j
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uα(r)/r .

The radial function  are square integrable and are a 
superposition:
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Overview 


The coupled equations solution generates the scattering amplitudes 

ℱ̂M′￼M ( ⃗K α) =
4π
K0

Kα

K0 ∑
LL′￼J

(L0JpM ∣ JM) (L′￼M − M′￼J′￼p′￼
M′￼ ∣ JM)

× exp (i [σL + σL′￼]) 1
2i

𝒮̂J
LJp:L′￼Jp′￼(Kα) Y0

L (K̂0) YM−M′￼

L′￼ (K̂α) .

But it’s two body scattering amplitudes.  And the inelastic cross section:

dσ(α)
dΩK

=
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ℱ̂M′￼M ( ⃗K α)
2
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The breakup T-matrix can be given by CDCC wave function,

Tμσ:M( ⃗k, ⃗K ) = ⟨ϕ(−)
⃗kμσ

( ⃗r)ei ⃗K ⋅ ⃗R |U( ⃗r, ⃗R ) |ΨCD
⃗K 0M

( ⃗r, ⃗R )⟩

⟨ϕ(−)
⃗kμσ

∣ ̂ϕM′￼

α ⟩ =
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k Nα
∑

ν

(−i)l(lνsσ ∣ jm)(jmIμ ∣ J′￼pM′￼) exp [iδ̄α(k)] gα(k)Yν
l ( ̂k),

Tμσ:M( ⃗k, ⃗K ) = ∑
α,M′￼

⟨ϕ(−)
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α ⟩ ⟨ ̂ϕM′￼

α ei ⃗K ⋅ ⃗R |U( ⃗r, ⃗R ) |ΨCD
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So they get the T-matrix with  index ,⃗k

Tμσ:M( ⃗k, ⃗K ) =
(2π)3/2

k ∑
αν

(−i)l(lνsσ ∣ jm)(jmIμ ∣ J′￼pM′￼)
× exp [iδ̄α(k)] Yν

l ( ̂k)gα(k)TM′￼M(α, ⃗K )
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And the three-body observables can be given by

d3σ
dΩcdΩvdEc

=
2πμpt

ℏ2K0
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(2Jp + 1) ∑
μσM

Tμσ:M( ⃗k, ⃗K )
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ρ (Ec, Ωc, Ωv)
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Three-body observables 


ρ (Ec, Ωc, Ωv) =
mcmvℏkcℏkv

(2πℏ)6
[

mt

mv + mt + mv ( ⃗kc − ⃗K tot) ⋅ ⃗kv/k2
v

] .
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where

d3σ
dΩcdΩvdEc

=
2πμpt

ℏ2K0

1

(2Jp + 1) ∑
μσM

Tμσ:M( ⃗k, ⃗K )
2

ρ (Ec, Ωc, Ωv)

⃗kc

⃗kv

⃗K = ⃗kc + ⃗kv −
mp

mp + mt

⃗K tot, ⃗k =
mc

mp

⃗kv −
mv

mp

⃗kc


