
Angular distribution analysis 

The case in 92Mo formed in 6Li+89Y fusion-evaporation reaction on 
GALILEO array at INFN-LNL
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Basic logic: 

(1) the details of the transition and the spins of the level >> Ak 

(2) the alignment of initial state >> Bk
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Basic logic: 

(1) the details of the transition and the spins of the level >> Ak 

(2) the alignment of initial state >> Bk
Aligned nuclei: P(m)=P(-m) >> Bk  

Complete aligned nuclei:  P(0)=1, P(m!=0) = 0 >> Bkmax

attenuation  factor
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Basic logic: 

(1) the details of the transition and the spins of the level >> Ak 

(2) the alignment of initial state >> Bk 

(3) The solid angle of detector (measure not only the gamma-ray intensity at one angle 

but the integral of   ) >> Qk θ − dθ → θ + dθ
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Basic logic: 

(1) the details of the transition and the spins of the level >> Ak 

(2) the alignment of initial state >> Bk

In the real case, if one of (1) and (2) information is known, the fitting angular distribution coefficient (Ak* 

Bk* Qk ) can give the other information. 

(1) If the multi-polarity of transition is known, the alignment of initial state can be obtained, 

(2)  If the alignment of initial state is known, the multi-polarity can be deduced.
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The case of 92Mo 

1510

773

148

2361

740

660

559

1568

2224

330

793

244

1098

627

235

2064

111

650

85

1012

1491

1375

800

472

537

556

620

2047

773

2060
1765

2406
1961

740

855

2490

656

304

960

2075

284

166

621

1559

1145

2614

462

444

300

1075 910

466

480

665

1530

1718

00

21510

42283

62613
82761

10( )5121

12( )5861

(15 )9357

(16 )10017

(17 )10576

(9)4329

14( )7133

5 2527

7 3625

9 4251

11 4486

12( ) 6550
13( ) 6661

14( ) 7311

15( )8386

16( )8922

17( )9479

18( )10099

7611

(13)7921

7626

8267

7822

8562

9418

6977

7633

(13)7936

(14)8220

(15)8842

137696

(14)9275

(14)8380

(13)

(8 ) 4291

✓Beam:  6Li @ 34MeV;

✓Target: 89Y @ 550 g/cm2 backing on 340 

g/cm2 12C

✓Tandem LNL-INFN, Italy

✓GALILEO array

μ μ
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Angular distribution fitting

Here (Akk=Ak* Bk* Qk )
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Only E2 transition is used hereE2 transitions: the multi-polarity, spin of 
initial and final states are fixed in the known 

seniority scheme

Conclusion:  
(1) The alignment degree of excited states follows 

a certain pattern in one residual nuclei  
(2) Keep similar value for high spins state, and 

decrease when approaching spin 0
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Considering the 244-keV transition between 5- and 4+ state: 
(1) the initial state is long-lived isomer, 
(2) The E1 strength is strongly hindered since no nearby orbitals 

satisfy the E1 operator.

If the alignment degree of the initial state 5- can be derived 
from the fitted curve of attenuation factor, the E1/M2 mixing 
ratio can be obtained from the angular distribution analysis. 
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92Mo: Z=42, N=50
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Summary 

The angular distribution analysis will be powerful to show insight of transition if  one of 

the following information is known: 

(1) the details of the transition and the spins of the level >> Ak 

(2) the alignment of initial state >> Bk

The application to AGATA will  

(1) gain larger angle range, better angular resolution  

(2) Open a new window to study mixing ratio of E1/M2 or M1/E2 transitions in low-lying 

states (if the alignment of initial states can be fixed).
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