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Experimental methods for surface and atomic spectroscopies in nanotechnology. 

Explorations in electron, positron and photon identification.

Introduction. Many experiments in nanoscale science require some combination of detectors and electronic instruments for observation and control of the characteristics of the surface of a material.  The parameters of time, energy, momentum and polarisation of single particle interactions involving electrons, positrons and photons are usually the prime observables.  The fundamental principles of operation and use of single particle detectors, and the use of a controlled interaction environment (i.e vacuum), can be studied.  

Challenges.  Observe how a positronium atom decays like an excited triplet state of a free helium atom.


Show how a positronium atom lives longer if it wanders in a material full of nano-holes.


Measure positron lifetimes from 100 picosec to 140 nanosec!
Background. from Application Notes (AN) and Experiments (EXP) from ORTEC Electronics.

   EXP 1. Introduction to electronics signal analysis in nuclear radiation measurements


EXP 2.  Geiger counting for alpha, beta and gamma detection.


EXP 3.  Gamma spectroscopy using NaI(Tl)


EXP 6.   Beta spectroscopy 

AN 42.  Principles and applications of timing spectroscopy

AN 51.  Pulse processing electronics for single photon counting.

AN 59.  How counting statistics controls detection limits and peak precision

AN 63.  Simply managing dead time errors in gamma-ray spectrometry

EXP 22. Measurements in radiation biology and nuclear medicine training.
EXP 23. Nuclear techniques in environmental studies.

EXP 24. Measurements in Health Physics

Controlled interaction environments within reduced pressures. Vacuum system design from atmosphere to 10-11 Torr. Pumping impedance and throughput. Rotary, ion and turbo pumps. Pressure measurement. Surface preparations, evaporation, temperature control.

Design, construction and use of a complete system to study electron interactions with a surface.

