GMA - Gamma Ray Spectroscopy

Physics 111B: Advanced Experimentation Laboratory
University of California, Berkeley

Contents
1 Gamma Ray Description (GMA) 1
2 Gamma-Ray Spectroscopy Photos 2
3 Before the 1st Day of Lab and Standard Operating Procedures for the Gamma-Ray
Experiment 3
4 Objectives 4
5 Introduction 5
6 Apparatus 5
6.1 Safety . . . . 5
6.2 Radioactive sources . . . . . . . . . . L e e e e 6
6.3 Detection . . . . . . . . e e 6
6.4 Using the software . . . . . . . . . e 7
7 Initial Setup 8
8 Main Procedure 10
9 Gamma Layout 14
10 References 14

DetectorCalibration.pdf

1 Gamma Ray Description (GMA)

1. Note that there is NO eating or drinking in the 111-Lab anywhere, except in rooms 282
& 286 LeConte on the bench with the BLUE stripe around it. Thank You the Staff.

The purpose of this experiment is to study some properties of the gamma ray. First, this lab will walk you
through some tests to show you how the equipment is affected by your settings. You will then use the gamma
rays from some known sources to calibrate your detector, and verify the inverse-square law. Finally, you
will make some measurements that will allow you to calculate the mass attenuation coefficients for several
materials at several energies.

The experiment offers a good acquaintance with a number of important devices, including a pulse height
analyzer, scintillator and photomultiplier tube (PMT). It is well suited for data analysis with a computer.

The gamma rays enter a Nal(Tl) scintillator crystal, which converts them into many lower-energy photons.
These photons travel through the crystal to the photocathode of a photomultiplier tube, where they are
converted into electrons by means of the photoelectric effect. The photoelectrons are sent through a series
of electrodes where the number of electrons is multiplied. At the anode, a pulse of current is produced.


http://experimentationlab.berkeley.edu/sites/default/files/images/DetectorCalibration.pdf

The number of lower energy photons produced in the scintillator is proportional to the deposited energy of
the incident gamma ray, and the number of electrons produced is proportional to the number of photons
incident on the photocathode. Therefore, the pulse height of the signal from the photomultiplier tube is
proportional to the energy of the incident gamma ray. A pulse height analyzer is used to display the spectrum
of pulses from the photomultiplier tube.

1. Pre-requisites: None
2. Days Allotted for the Experiment: 6

All pages in this lab. Note To print Full Lab Write-up click on each link below and print
separately

I. Gamma-ray Spectroscopy

This lab will be graded 20% on theory, 40% on technique, and 40% on analysis. For more information, see
the Advanced Lab Syllabus.

Comments: E-mail Dr Winthrop Williams. Last revised 9/16/25 by Auden Young.

2 Gamma-Ray Spectroscopy Photos
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