Fundamentals of Radiation Detection Track (FoRD)
Location:

TBD
Instructors:

· James White, Texas A&M – Professor of Excellence

· Hugh Lippincott, FNAL – Teaching Assistant

· Andrew Sonnenschein, FNAL _ Professor of Excellence

· Stephen Pordes, FNAL – Teaching Assistant

· Jonghee Yoo, FNAL – Teaching Assistant

· Henning Back, Princeton – Professor of Excellence
Schedule:
Day 1:

0830 – 0930 
Plenary Lecture #3–10, at Wilson Hall, One West (1hr)

0945 – 1215 
Hands-On Lectures/Labs (2.5 hrs)
1230 – 1320   
Lunch (45 min) 
1330 – 1800
Labs/Hands-On Lecture (4.5 hrs)

Day 2:

0830 – 0930 
Plenary Lecture #4–11, at Wilson Hall, One West (1hr)

0945 – 1215 
Hands-On Lectures/Labs (2.5 hrs)
1230 – 1320   
Lunch (45 min) 

1330 – 1800
Labs/Hands-On Lecture (4.5 hrs)
Outline:

Themes 

· How different kinds of radiation (neutron, alpha, beta, gamma) appear in different types of detectors, emphasizing information in energy spectrum.

· Learning how to set up a simple spectroscopy system including HV supply, amplifier, cabling, oscilloscope, multichannel analyzer.

· Nuclear spectroscopy

· Neutron scattering, elastic and inelastic

· Neutron detection

· Neutron activation

· Differences in response of a detector to neutrons and gamma rays

· Roles of noise and resolution in spectroscopy

· Problem of backgrounds in detection of “rare” events, such as weak spectral lines (neutron activation) and nuclear recoils.

Detectors

There should be approximately 1 detector per person and each person gets to try two or three of the detectors in the two day course. In addition, I would expect a lot of “looking over shoulders” to occur so that everyone gets a little bit of exposure to all the detector types.

· Gaseous scintillation w/ electric field Texas A&M

· Liquid scintillator cell 

· Germanium detector

· He-3 proportional counter

· NaI or CsI scintillator 

· Silicon alpha/beta spectrometer

Measurements

There will be simple lab exercises assigned for each detector which will ask the students to measure something related to the “themes” listed above. For example, they will calibrate the germanium detector with sources and then try to measure weak spectral lines from neutron activation of materials.

Materials Needed:

Sources
· Small gamma calibration sources (1 microcurie Co-60, Cs-137 etc)

· Alpha source

· Beta source

· Am-Be or Cf neutron source—as big as possible for neutron activation
Electronics
· NIM crates (4)

· Spectroscopy amplifiers (4)

· Electronic pulse generators (2)

· Oscilloscope (4)

· HV supplies (4)

· Computers with MCAs (2)
Shielding

· Reconfigurable Lead and polyethylene shielding blocks
Training:

