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Introduction

ü Themain sourcesof experimentalinformation on nucleistructure,nuclearprocesses
mechanismsandnucleus-nucleusinteractionproperties,areNuclearReaction.

ü Variedset up andgeometryleadsto obtainingnew experimentaldata,an urgent task
in nuclearphysics.

ü Theҟ9-E technique has proved a powerful tool in nuclear particles identification
(McGrath,1999& Jingo,2010).

ü Identificationof elementsand isotopesby nuclearscatteringreactionforms the basis
of this work with potentialapplication.

ü Theexperimentwasperformedat iThembaLABSGauteng,usingthe 6 MV ENTandem
accelerator through Nuclear Structure ResearchGroup (NSRG),Schoolof Physics,
Universityof the WitwatersrandJohannesburg.
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Nuclear Scattering Reaction and ҟ9-E  Technique
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Ô Thecollisionof two or more nuclearparticles(projectile and target) resultsin nuclearscatteringyieldingejectile
andrecoilnucleiin channels.

Ô CoulombandRutherfordscatteringdescribeselasticandinelasticscattering.

Ô Anopticalinteractionpotentialacrossspaceseparatingthe projectileandtarget nucleiis
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Ô ҟ9-Etechniqueoperateson EnergyLoss,
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Ô Bethe-Blochequationdescribesthe rate of energylossof a chargedparticleby ionisationin a track for a givenҟ9
detectorof thin gas-ionisation.
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Experimental Details 
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ü �d�Z�������Æ�‰���Œ�]�u���v�š�[�•���P���}�u���š�Œ�Ç���]�•��6Li + 10B, ELab(6Li) = 20 MeV , �}Lab= 35o , Lithium-6 ion (6Li3+, I = 45 nA) projectile; 
Boron-10 (Density of 200 �äg/ÃÍ) target.

ü C-Line alignment using Theodolite, switched on hours to a stable temperature before run. 

ü The gas delivery system use Iso-butane gas, operated at average differential pressure of 2.5 kPa, 56%. Safety checks, 
shutting down and up procedure observed before beam on. 

Table 1: ҟ9-E 5ŜǘŜŎǘƻǊǎΩ hǇŜǊŀǘƛƴƎ /ƻƴŘƛǘƛƻƴǎ  

ü �����•�š�������š�����š�}�Œ�•�[���‰���Œ�(�}�Œ�u���v�����������Z�]���À�������(�}�Œ���~�sG - VC) = 60 V and (VA - VG) = 170 V.

ü 6 Runs at average beam time of 3-7 hrs with high (1K) and low (500) gain was achieved. 

ü Preamps conveyed signals from detector to ADC connected to computer for signal  processing.

ü A computerised MIDAS multichannel online data acquisition system used, MATLAB for data analysis and CATKIN 
software for reaction Kinematics. 


