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Observations on the
Development of Detectors

Note: Discussion limited to basic radiation detectors of
importance in straightforward detection and spectroscopy
of ionizing radiation. Will not be including imaging
devices or tracking systems for particle physics.
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Comments on the Evolution of
Supporting Electronics



VA1l chip layout
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Example of the Use of New Electronic
Capabilities: The 3-D Gamma Ray
Spectrometer

Credit:

Profs. Zhong He and David Wehe
Cari Lehner, Feng Zhang, James Baciac, Dan Xu

University of Michigan
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Volumetric Compton Imaging

e o
e

I %‘K
‘ | 1 W photo

-1 - o Compton
AVAYAY/\VAVA* 2 j
Compton

MM“‘

Compton or photo

T8
e

Requires 3-D position-resolved energy measurements




Challenges in Volumetric Compton Imaging

Must measure 3-D position and energy deposition
for each multiple interaction of incident photon

Getting information on initial direction of first
recoil electron would eliminate azimuthal
ambiguity, but has not yet been successfully
demonstrated

Small voxels minimize information loss due to
multiple interactions in a single voxel, but require
fine granularity and complex readout

Larger voxels can interpolate single event position
via spectator signals, but now must deal with more
complex analysis due to multiple interactions per
voxel

The exact sequence of multiple events is needed for
Compton reconstruction, but direct timing not
likely to give required time resolution. Must
deduce sequence indirectly.
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"Intelligent" Gamma Ray Spectroscopy

In a conventional germanium crystal or scintillation
detector, pulses that are recorded may be the result of
single or multiple interactions of the incident gamma ray
photon. In standard gamma ray spectroscopy, there is no
way to differentiate between pulses based on the number or
type of gamma ray interactions that have taken place.

In a 3-D gamma ray spectrometer, additional information is
available:

* The number of interactions of each gamma ray is
determined

* The energy deposited in each of these
interactions is separately recorded

* The 3-D coordinates of each interaction are also
measured

This additional information can be used to significantly
improve the quality of the pulse height spectrum produced
by the detector.
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