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Experimental Setup 

CACTUS: 28 NaI(Tl), 5’’x5’’ 

          (colimated) 

SiRi: 64x ΔE-E dedectors                  

 (130 – 1550 μm)  

d beam at 13.5 MeV 
 
144Nd(d,p)145Nd 
148Nd(d,p)149Nd 
150Nd(d,p)151Nd 
 
 



Detector System 

Bethe Bloch Formula: 



Coincidence Matrix 

ΔE = 130μm , E = 1550 μm  



Application area of the 
Oslo Method 

ΔEres ≥ D 
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[1] 

[1] M. Guttormsen et al.: Experimental level desities of atomic nuclei 

Nuclear Excitations 



The Oslo Method 

• Obtaining particle – gama coincidences 

• Unfold coincidence matrix with detector response 

• Extract primary gama matrix from unfolded matrix 

• Extract level density and gSF simultaneously 

• Normalization procedure 
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Extracting Primary Matrix 

 Under the asssumption that the gamma ray decay pattern is independent of 
the population mechanism. (Excited state either populated by directly or by 
gamma emission) 



Axel-Brink Hypotesis 

known unknown unknown 

Axel-Brink Hypotesis 
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EGLo GMDR 

SpinFlip 

Assuming 

Lorentzian 
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Scissors Mode in 145,149,151Nd 



Nuclei ωGDR 

(MeV) 
ГGDR 

(MeV) 
σGDR 

(mb) 
ωM1 

(MeV) 
ГM1 

(MeV) 
σM1 

(mb) 

145Nd 14.7 7.8 160 7.50 3.20 3.1 

149Nd 13.7 5.8 150 7.75 3.17 4.0 

151Nd 12.1 4.68 135 7.70 2.65 2.82 

[9] J.Enders et al.: Parameter-free description of orbital magnetic dipole strength 



Nuclei 
 

Experimental Results β2 B(M1) 
(μN

2) 
 

Sum Rule [9] 

ωSR 

(MeV) 
ГSR 

(MeV) 
 

σSR 

(mb) 
 

ωSR 

(MeV) 
 

B(M1) 
(μN

2) 

145Nd 1.77(10) 1.1(6) 0.105(5) 0.160 2.304 1.14 2.46 

149Nd 2.92(20) 1.94(10) 0.26(3) 0.270 6.099 2.43 5.42 

151Nd 3.13(5) 1.37(5) 0.69(5) 0.350 9.89 3.03 6.89 



Sum Rule Results 
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