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Theory.  Partial wave expansion for scattering amplitude  two-body 
reaction with spin 1+1 ⇨1/2+1/2

Differential cross section of the reaction 
with polarized particles: Amplitude:  matrix 4☓9
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Theory.  Partial wave expansion for scattering amplitude  two-body 
reaction with spin 1+1 ⇨1/2+1/2

Differential cross section of the reaction 
with polarized particles:

Amplitude:  matrix 4☓9
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Theory.  Partial wave expansion for scattering amplitude  two-body 
reaction with spin 1+1 ⇨1/2+1/2

Differential cross section of the reaction 
with polarized particles: Amplitude:  matrix 4☓9

S→S’

a 0→0 Singlet-singlet         aJ
l’l

b 0→1 Singlet-triplet         bJ
l’l

c 1→0 Triplet-singlet        cJ
l’l

d 1→1 Triplet-triplet        dJ
l’l

e 2→0 Quintet-singlet     eJ
l’l

f 2→1 Quintet-triplet      fJ
l’l

.

.

All states with partial waves up to ℓ=4 taken into account
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Observables

unpolarized cross section

Analyzing powers

Spin-correlation coefficients

unpolarized cross section

9



Observables

Experiments

2H(d,p)3H
2H(d,n)3He

σ0

2H(d,p)3H
2H(d,n)3He

Ay

Azz

Axz

2H(d,p)3H
2H(d,n)3He

Czz

Cyy

Czz,zz 

Cy,zz

Cy,xz

Czz,xz

2H(d,p)3H
2H(d,n)3He

Py’

2H(d,p)3H
2H(d,n)3He

 Kx’
x

 Ky’
y 10



Observables

Experiments
a0

00

<1S0|0+|1S0>

a2
22

<1D2|2+|1D2>

b2
22

<1D2|2+|3D2>
.......

d2
11

<3P2|2-|3P2>

2H(d,p)3H
2H(d,n)3He

σ0 ✓

2H(d,p)3H
2H(d,n)3He

Ay

Azz

Axz

✓

✓

✓

✓

✓

✓

✓

✓ 

✓

2H(d,p)3H
2H(d,n)3He

Czz

Cyy

Czz,zz 

Cy,zz

Cy,xz

Czz,xz

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

2H(d,p)3H
2H(d,n)3He

Py’ ✓

2H(d,p)3H
2H(d,n)3He

 Kx’
x

 Ky’
y

✓

✓

singlet->singlet singlet->triplet triplet->triplet

11



Observables

Experiments
a0

00

<1S0|0+|1S0>

a2
22

<1D2|2+|1D2>

b2
22

<1D2|2+|3D2>
.......

d2
11

<3P2|2-|3P2>

2H(d,p)3H
2H(d,n)3He

σ0 ✓

2H(d,p)3H
2H(d,n)3He

Ay

Azz

Axz

✓

✓

✓

✓

✓

✓

✓

✓ 

✓

2H(d,p)3H
2H(d,n)3He

Czz

Cyy

Czz,zz 

Cy,zz

Cy,xz

Czz,xz

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

2H(d,p)3H
2H(d,n)3He

Py’ ✓

2H(d,p)3H
2H(d,n)3He

 Kx’
x

 Ky’
y

✓

✓

singlet->singlet singlet->triplet triplet->triplet

12

PolFusion



partial wave analysis 
for two-body reaction

with spin 1+1➝1/2+1/2

INPUT from 
experiments

Analysis diagram 
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Our model works.

We can take into account all states with partial 

waves up to ℓ=4. 

We are ready to include new data for  analysis.

Good agreement with H.Paetz gen. Schieck's group

( ℓ=2).
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