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Outline
Fine structure of Giant Resonances 

High energy-resolution experiments with K600   
Magnetic Spectrometer of iThemba LABS

Extracted Energy Scales and Comparison 
in 28Si and 27Al using Wavelet Analysis techniques

Summary



Dominant processes of the decay? 

Fine Structure of Giant Resonances

Have been established as a Global phenomenon in 

- nuclei across the periodic table

- other resonances 

Spin- and parity-resolved level densities at 
high excitation energies?
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K600 magnetic spectrometer at 0o

Focal plane detectors:
2 multiwire drift chambers (U and X wireplanes)
2 plastic scintillators

Contact person: neveling@tlabs.ac.za

(p,p') setup: B(D1)/B(D2)=1.5 
(p,t) setup: B(D1)/B(D2) = 1



Fine structure of the ISGQR

Excitation energy spectra at angles corresponding to the 
maximum of the ISGQR in 28Si and 27Al.

∆E = 38 keV



Wavelet Analysis
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Characteristic Energy Scales in 28Si

Wavelet Coefficient 

Power Spectra



Comparison with theoretical calculations

 To understand the origin and physical nature of 
different scales, comparison of experimental 
results  with model calculations is important.

 Such models include 
- Quasi-particle Phonon Model (QPM)
- Random Phase Approximation (RPA) 
- Second-RPA (SRPA)



What is the origin of  
scales in 40Ca?

The RPA model accounts 
for Landau damping, 
which plays an important 
role in the case of  40Ca.



Experimental and Theoretical Energy Scales



Wavelet based semblance S  

Cross-wavelet transform 
CWT1,2

Dot-product D
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Ref: G.R.J. Cooper and D. R. Cowan, Computers and Geosciences 34 (2008) 95.

Semblance and Dot Product Analysis



Semblance Analysis of  28Si and 27Al(p,pʹ)

Wavelet Coefficients

Wavelet Coefficients

Semblance

Dot product

28Si(p,pʹ)

27Al(p,pʹ)



Summary

The Fine structure conforms to the suggestion of the 
global character of this phenomenon in the ISGQR, 
present in many different nuclei.

RPA and SRPA calculations do not reveal the energy 
scales below 300 KeV in 28Si.

Blue area indicating anti-correlation between the ISGQR 
regions of 28Si and 27Al. This can be due to the restricted 
configuration available in the extreme single-particle shell 
model.
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