


Penetrates Earth's
Atmosphere?

Radiation Type
Wavelength (m)

Approximate Scale
of Wavelength

Buildings

Frequency (Hz)

10*

Emperature of
objects at which
this radiation is the
most intense
wavelength emitted

Microwave

Humans

Infrared

Visible

Ultraviolet X-ray

Butterflies Needle Point Protozoans Molecules Atoms

1K
-272 °C

Gamma ray

Atomic Nuclei

100 K
-173 °C

10,000 K
9,727 °C

10,000,000 K
~10,000,000 °C
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The COMET Program

Interact with atmospheric nuclei
& produce secondary particles
(muons, electrons, photons,
neutrons: responsible for cosmic
dose)
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Paper Thin aluminum plate Lead plate Water and paraffin
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Gamma ray
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CYCLOTRONS / SYNCHROTRONS /LINEAR ACCELERATORS













o, B,y each produce the
same detector response.
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MODEL 29 PERSONAL RADWTION MONTOR
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8

Gamma lon Chamber
Criticality Alarm Systems

Fission Detector with Ml
cable for Source Range
Monitoring ( BWR)

GAS FILLED DETECTORS

™

Gamma lon Chamber
Area Monitoring

Fission Detector with MlI
cable for Intermediate
Range Monitoring( BWR)

Uncompensated Neutron lon
Chamber with MI cable for Power
Range Monitoring in PHWRs

MELIUM - 3 FRAED PROPORTIONAL COUNTER

@

-

B'°F, filled counter.

He?* filled counter.
Neutron Monitoring

Neutron Monitoring Self Powered Neutron Detector

Gamma Compensated neutron
lon chamber
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Fig. 9.1 Total cross-section o;,; and fission cross-section oy as a function of
energy for neutrons incident on (@) **°U, (b) #*U. In the region of the dashed
lines the resonances are too close together for the experimental data to be dis-
played on the scale of the figures. Note that both the horizontal and vertical scales
are logarithmic. (Data from Garber, D. I. & Kinsey, R. R. (1976), Neutron Cross
Sections, vol. 11, Upton, New York: Brookhaven National Laboratory.)
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Fig. 9.1 Total cross-section o;,; and fission cross-section oy as a function of
energy for neutrons incident on (@) **°U, (b) #*U. In the region of the dashed
lines the resonances are too close together for the experimental data to be dis-
played on the scale of the figures. Note that both the horizontal and vertical scales
are logarithmic. (Data from Garber, D. I. & Kinsey, R. R. (1976), Neutron Cross
Sections, vol. 11, Upton, New York: Brookhaven National Laboratory.)
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Table 9.1. Distribution of energy release on the induced fision of a
nucleus of ***U

Kinetic energy of fission fragments
Kinetic energy of fission neutrons
Energy of prompt y-rays

Sub-total of ‘immediate’ energy
Electrons from subsequent B-decays
y-rays following B-decays

Sub-total of ‘delayed’ energy
Neutrino energy




(-15)

(-10)

(-6)

(-2)
(-1)
(0)

RELATIVE PULSE HEIGHT (VOLTS)

OPERATING VOLTAGE, CONSTANT AT 2000 VOLTS DC

TIME (SECONDS

OPERATING VOLTAGE
INCREASED OVER
2000 VOLTS DC

BACKGROUND NOISE
— LEVEL & GAMMA
PULSES










INCIDENT THERMAL FISSION HIGH ENERGY
NEUTRON EVENT IONIZING
FISSION FRAGMENTS
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STAINLESS STEEL 90% ENRICHED
CASING AND U235 - U0,
INNER ELECTRODE

IONIZED
He, GAS

MOLECULES

DETECTOR
BIAS VOLTAGE

DETECTOR
OUTPUT
CURRENT

OUTPUT COAX

CERAMIC
INSULATORS




