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A remote area gain radiation monitoring system known as hI II,
was found to be so temperature-dependent that diurnal variations pro-
duced intolerably large output variations.

Addition of a tberuistor-resistor combination in the cathode cir-
cuit of the electrometer tube successfulW compensated for temperature
effects. The response of the modified system is constant within + 10
between 300F and 80°F, as opposed to an original factor-of-3 variation
over this temperature range.
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SUMM

Mwe Problem

The Jordan RAMS 3r1 Gmw Mdiation Monitoring System, when used
in an out-of-doors experiment. gave radiation rate readings vhich
differed by a factor of 3 over the tempersture range 3007 to 800,.

Addition of a thermistor-resistor ccmbination in the cathode cir-
cuit of the electrometer tube successfully cted for temperature
effects. 2he response of the dified system Is constant within + 10betven 3001 - 800y.

B

I



IITDUCTEON
00

large-scale decontamination and radiological recovery experients
were conducted recently1 , 2 during which it was necessary to masure
continuously the gamn dose rate at a number of key points in a fallout
target area. The "target complex" consisted of a 3-1/2-scre site at
Camp Parks, California, containing paved areas, buildings, lwns., gar-
dens, and other surfaces found in a typical residential area.

The target complex was contaminated to a gama radiation level of
about 1W0 mr/hr at 3 ft above the ground by a uniform deposit of slmu-
lated fallout. his synthetic fallout consisted of sise-paded sand
particles which were tagged with the Sam-emitting radionuclides

The remote ares gams radiation monitoring system (RiM II)
was used to continuously aessure dose rate, indoors and outdoors. for
a period of two weeks. Mesuremnts were also taken with hand-held
survey maters. During this tie the dose rate v" ckmaged by weather-
Ing (wind and rain), by radioactive decay, and by various decontami-
nation methods which were used to recover the area.

It soon became appaent that wide fluctuations In output indicated
by the RAMS II were caused blr factors other tban chages In gem radia-
tion flux. An intensive investigation proved tat the output fluctus-
tions were caused by atmospheric temperature chnes. A temperature
change of 500P (over the range 3001-80") in one 2-r period caused the
output of the RAW II to chage by a factor of 3. e dose rate varia-
tions versus temperature are sbown In the uncompensated cur"ve In Fg. 1.
This error in dose rate readings could not be tolerated and crrective
action was required.

D SCKEPIO OF RI IMU11MOE

A 2-cbsn1 RIS II ws installed with detectors located at stra-
tegic points, both Indoors and outdoors, throughout the target complex.
The detectors were connected through maltiple-conductor cables to con-
trol penels at a suitable central location. This RIM II Watem usd

*Jordn Electronics Cororation, A3mmira, Calif.
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Neher-W hte remote-monitoring elements, a control panel for all channels,
and a common power supply. The system was capable of detecting and in-
dicating the presence of gamma radiation over the six-decade intensity
range, 0.01 mr/hr to 10 r/hr, in two logarithmic ranges. The output of
each detector was recorded serially on a multi-channel strip-chart re-
corder. Individual channels could be read on a panel meter by means of
a manual switching system.

DESIGN AND INSTALLATION OF A MMMRATh 0ON4ENSAIOR

The Neher-White monitoring elements consist of a 50-in. 3 unsatura-
ted ion chamber and an electrometer tube mounted within the chamber.
The electrometer tube used in the monitoring units is a triode-connected
588 with a floating grid so mounted in the ion chamber that the grid
lead becomes the collecting element of the chamber (Fig. 2). In this
configuration incident gamma photons entering the chamber vil produce
a logaritluic change in plate current proportional to the photon flux.

Plate current in this system is a function of the negative charge
on the control grid of the electrometer tube which in turn is dependent
on a number of factors. Those of interest here are ion current in the
gas volume of the detector, insulation resistance between the electro-
meter grid and the outer case of the ion chamber, and the electron
emission of the filament of the electrometer tube. If it is assumed,
for instance, that an increase in temperature causes insulation resist-
ance to decrease, which in turn causes the electron chsrge on the con-
trol grid to decrease in a manner identical to that which occurs when
the gas volume is partially ionized by incident gama radiation, then
plate current will increase and an apparent increase in radiation dose
rate will occur. The unconpensated curve of Fig. 1 demonstrates this
action.

The plate current vs. filament voltage characteristics of the 5886
electrometer tube indicate that if the electron emission of the fila-
ment can be caused to increase with an increase in temperature, in a
manner that causes the grid to maintain a constant negative chael then
compensation will be achieved and the system rendered teuperature-Inde-
pendent.

An examination of the properties of currently available temperature-
compensating devices (thermistors) indicated that several tVpes were
suitable vhen used with the proper parallel triming resistor. It was

2



found that a close approximation to complete compensation could be
obtained with a Veee type 21D2 thermistor and a 50-f variable trim-
ming resistance in series with the filament of the electrometer tube
as shown in Fig. 2. The compensated curve of Fig. 1 illustrates the
degree of compensation achieved.

CALIBRATION AND RZUM

It was found by experiment that an initial adjustment of the vari-
able resistor in parallel with the tkermistor for a total resistance of
I4 ohas at 78OF would adequately (within + 20 %) cover the temperature
range 300F to 800F. The system could be ade to operate ever a greater
range by readjustment of the variable resister. After recallbration of
the system, test runs were made using small point sources of 7 radiation
to check the effectiveness of the modification in the actval installa-
tion. later, during a full-scale conteminating event (Complex I1),
temperatures were recorded at various points in the area and changes in
data compared to temperature records with the results (typical for all
detectors) shown in Fig. 1. Both curves are for the same detector and
show that the dose rate output variations were less than + 10 % at any
point on the scale.

DISCUSSION W COAN CLIO

Introduction of the temperature-compensating network necessitates
a complete recalibration of the system, which is most easily done with
the aid of a climatic simulator. The Improvement attainable, however,
is well worth the effort, since the AMS is effectively upgraded from
a qualitative dose rate indicator to a quantitative research tool.
Ignoring rate -energy-depeadence inherent in this type of system, the
temperature-dependent read-out errors at the extremes of 30 and 800?
are within + 10 % of the dose rate indicated at 550.

3
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