Chemical Engineering 412

Introductory Nuclear Engineering

Lecture 26
Radiation Detection & Measurement Il
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Spiritual Thought

"The family is ordained of God.
Marriage between man and woman
is essential to His eternal plan.

Children are entitled to birth within
the bonds of matrimony, and to be
reared by a father and a mother
who honor marital vows with
complete fidelity.

Happiness in family life is most
likely to be achieved when founded
upon the teachings of the Lord
Jesus Christ.”
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Quiz!

* Work for 5 minutes on your own
* Then for 3 minutes in groups of 3-4
» Afterward, we'll review together
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Scintillator
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Scintillator Interactions
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Example: Cs-137 Spectrum

« Cs-137 decays by beta particle emission to Ba-

137m, leaving the Ba-137m nucleus in an
excited state

The Ba-137m nucleus attains its ground state by
the emission of a 662-keV gamma ray 90% of
the time

In 10% of decays, a conversion electron is
emitted instead, followed by a ~32-keV K-shell
characteristic x-ray



Example Continued
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Scintillation Applications
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Scintillation Mechanism - Inorganic

Upper
Band

Forbidden
Band

Conduction
Band

LT T E - -

--h‘!--r EV -IIYH-
Valence Band

LT [T T T T

Forbidden
Band

Tightly Bound
Band




Absorption Efficiency
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Fluorescence Decay Signal

N(t) = Nyexp(—At) (1)
n(t) = J AN(t")dt"  (2)
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Problem 8.3: quick solution

Quick solution:
A=4.35E6/sec
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Organic Scintillators

Anthracene: solid organic

2,5-Diphenyloxazole, or PPO: Liquid organic



Scintillation Mechanism - Organic
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Scintillator Desirable Properties




Semiconductor Detectors
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Semi-conductor Detectors
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