
 

 

Roza Avetisyan 

 

 

12/03/2014 

IceBall experiment in a 
University of ND and test 

for new Masytec ADC 



Introduction 

• FN Tandem Van de Graaff Accelerator at the 
University of Notre Dame, USA IN 

• Experiments in NSL 

• Targets making 

• Ge Detector and test for new Masytec ADC 

• Summary 



FN Tandem Van de Graaff Accelerator 
Notre Dame’s  FN Tandem accelerator is housed within a large (40 ft long, 12 ft diameter ) steel tank. 
It has two ion sources. The HIS /He Ion Source/ ion source is used to create 3He and 4He ions, while the 
SNICS /Source of Negative Ions by Cesium Sputtering/ ion source creates everything else, including 
proton, carbon, and oxygen beams. 
The final energy of the beam is then T + QT MeV, where again T is the terminal voltage in MV and Q is 
the positive charge state of the beam exiting the stripper region. 
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Accelerator School 
FN Tandem Van de Graaff 

The Tank and Control Console  

FN COLUMN and CHAIN 
Pelletron charging system 
Schematic representation 
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Accelerator School 
FN Tandem Van de Graaff 

Low Energy and High Energy Beamlines 



Experiments in NSL 
IceBall 

The focus of the present study is the experimental investigations 
of the structure of the nucleus 195Au. 
The study of this particular nucleus is motivated by the possible 
interpretation of the structure within the context of these group 
theoretical techniques.  



Preparing for the experiment 
Target making 

Making targets by evaporation  

Evaporator Making the carbon-
foil frames 



Preparing for the experiment 
Target thickness measurements by alpha spectroscopy 

Mixed alpha source 



Preparing for the experiment  
Beamline alignments and plug in electronics  



Experiments in NSL 
IceBall 

Ge detector SiLi detectors 

The focus of the present study is the experimental investigations of 
the structure of the nucleus 195Au 

Online and offline data analysis for the experiment 



Ge Detector and  
Test for new Masytec ADC 

A single germanium (Ge) detector was used to 
obtain a γ-ray spectrum from a calibration source 
of 152Eu.  Source was in front of Ge detector. 

The spectrum of the 152Eu source.  
From all intensive peaks we took the peaks whose 
intensities are equal or more than 1%. 



Ge Detector and  
Test for new Masytec ADC 

MADC32 is a high quality 32 channels ADC. It works under 2, 4, 8k 
resolution. DNL<1% at 4k case. In 8k mode it provides the high INL 
(Integral Non-Linearity) and resolution required for Ge detector 
readout.  

The following voltages have been 
applied to pulser /0.1V, 0.2V, 0.3V, 
1V, 2V, 3V, 4V, 5V, 6V, 7V, 7.1V, 
7.2V, 7.3V/ for each voltages took 
the centroid to do linear fit 

C=aV+b 
Using that linear fitting for each 
voltage we get the centroids. Than 
we get the difference between 
calculated and measured centroids. 
After we plot the dependence 
between difference of centroids to 
calculate centroids.  



Ge Detector and  
Test for new Masytec ADC   

Nonlinearity curve 

Nonlinearity curve for randomly 
chosen CH_0 and CH_11 

The non-linearity properties of a 32 channels ADC was tested in order to 
determine its potential use with our Ge array of detectors. For comparison both 
2nd order and linear fittings we checked the linearity for 32 separate settings 

y=a*x2+b*x+c 
y=a*x+b 

With a linear fit, we get a non-linearity range of 0.6keV over 100-1400keV energy 
range. 
This non-linearity reduces to 0.1keV with a second order fit /instead of linear fit/ 
over 100-1400keV energy range. This level of non-linearity makes the module 
useful and usable for γ-ray spectroscopy. 



Summary 

•Needs to be done all analyses for IceBall experiment 
•Have publications for experiment 
•For correction of non-linearity of MADC data fitting needs to be 
done separately for each channel. It means the second order fitting 
equation for different channels are similar but not same, so for each 
channels its own equation should found and used. Mesytec MADC 32 
is useful for γ-ray spectroscopy and it is much cheaper than ORTEC 
modules. 


