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FIG. 2
CALORIMETER
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Performance of Calorimeter. Studies of the performance of the
calorimeter as well as calibration determinations wsre carried out using
the resistance heater to develop precisely known power levels within the
calorimeter. The results of a series of such measurements are shown in
Table 1. The powers developed by the heater are listed in column three
and the rates of gas evolution measured In several successive observations
at each power are listed in column four. Column five contains a list of
rate values computed from the eguation

)
R =0.321 + 0.5366 W x 107

(R = rate in arbitrary units and W = power level in watts), which was
determined from the experimental data by the methed of least squares. The
deviation of the measured from the computed values is shown in the fimpal
column.

These results fell nicely on a straight line indicating that the calori-
meter was operating satisfactorily at all power levels investigated. The
probable deviation of the measured values from the computed line is + 0.2%.
It is interesting to note that at zero heat input the equation pr=dicted a
rate of ©.321 ldentical with the measured rate; although the measured value
was not used in computing the line because the calorimeter was considered
less reliable at the very low rate of gas evolution observed there.

The results of two further series of calibration meastrements are shown
in Table II. To correlate the data for different measurements in a given
series, a value for the rate at zero power was computed from each measured
rate making use of the slope determined above. This value was callsd the
background of the calorimeter and is shown in column six. The deviation of
the background at each point from the average for the series is given In the
final column. Measuremsnt 4 of series 2 was not used in determining the
series average.

All measurements within & gliven series were carried ocut using one f£il-
ling of liquid nitrogen in the calorimeter and bath, ard no changes in the
calorimeter were made during a given series. BRBefore sach different series
of measurements, however,; the calorimeter and bath were rafillsd. It can
be seen from the data that a large varlation existed iIn the average back-
ground found in the different series of measuremsnts but that only a smail
variation existed between the separate measurements of a series. Slightly
different operating conditions such as the degres of tightness of the valve
opening into the calorimeter probably acccunted for the ovbserved differences.
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TABLE IV

002 Chamber Measurements in Pile

Adjusted
Ion
Pile Meter Ion Current for Probable
Power Chamber Reading6 IR Current 8 Comparison Error
Date Time W  HNumber Amps x 10 Volts Amps x 10° Amps x 108 Percentage

June 19 8:10 PM 1100 2 2.0 .ou8 Te)
June 20 1:18 AM 1100 1 2.6 065 .6l .63 3.0
June 20 2:50 AM 1100 2 2.1 . 051 .51
June 20 5:20 AM 2000 2 3.7 - 090 .90
June 20 8:00 A 2000 1 .6 113 1.12 1.12 b 2.5
June 20 8:23 AN 200C 2 3.7 .090 .90
June 23 9:28 AM 3300 2 - .1538 1.530
Jupe 23 10:30 AM 3300 1 - .1959 1.949 1.919 t1.5
June 23 2:23 PM 3300 2 - . 1490 1.483
June 23 5:35 PM 3300 2 - .1486 1.479

On June 23rd the vcltage (IR) was determined directly with a
potentiometer.










TABLE VI
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Ionization Chamber Data for Various Gases

Apparent Corrected Energy per
easurement Source of | Ion Current | Temp | Pressure| Energy per| Energy per ion pair
Nunmber Gas | Radiation |Amps x 108 oc mm Hg ion pair ion pair Assuming air
ev ev = 32.4 ev
1 COo Pile 1.54 25 741 32.4 32.4 -
2 Air | Pile 2.39 25 Th1 13.7 (33-3) -
3 He Pile 0.190 25 Thl 23.9 27.2 -
L COo Cobalt 36.97 33.0 745 32.4 32.k 31.5
5 Air Cobalt 23.60 33.0 745 33.3 33.3 32.4
& He Cobalt b ihs 33.0 745 oLh.5 27.1 26 .4
7 A Cobalt 34.18 33.0 745 28.7 27.2 26.5
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Although the sbove values are the ones which would te employed in
connection with ion chamber measurements made under comparable conditions,
they are not the true values for the energies per ion pair in every case.
This follows from two considerations: (1) both No and He undergo reactions
of the n,p type with pile neutrons and thus the chambers emplaylng these
gases received more particle radiation than the COp chambers, and (2) the
stopping powers of A and He differ appreciably from that of COp and air so
that the amount of recoil electron energy which was absorbed per electron
in these gases differed from that ebsorbed in COp and air. In column 8 of
Table VI values for the energies expended per ion pair which have been cor-
rected for these effects are listed. As before, the energy per ion pair inu
COo was taken as 32.4 ev. Corrections for stopping power were made using
the values given by Williams® for argon, oxygen and hydrogen. No published
value for He was found but it was assumed in the computation to be nearly
the same as that for Hp. The stopping powers of COp and air were assumed
to be equal to each other and tc that .of graphite.

From the calorimetric determination of the amount of power gensrated
in nitrogen at the point cof measurement, it was possible to compute a good
value for the total proton recoil energy produced in the air chamber in the
pile. Part of this energy was dissipated in the chamber wells so that no
accurate correction for the n,p contribution could be applied to the chamber
readings. However, assuming that, except for the n,p effect, the COp and
the air chamber readings would have been in the same ratio as that found in
the cobalt source, it was possible to find the fraction of the proton ener
which was expended in producing ions in the chambsr. This fraction was 0.5.
A correction for the n,p reactions in the helium chamber was determined
using this fraction together with the values for the neutron flux and the
listed cross section of He for the n,p reaction. The pertinent data from
which the computation were made are given in Table VII.
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TABLE VIT

Data for Correcting the Ionization Chamber Readings In Different Gases

Number
of atoms
Stopping in
Element Power Chianber

No 10.6 4.0 x 10°
On 10.€ -
CCo 10.6 -
He 117 2.5 x 10°°
A 10.0 -

Cross Section

for n;p Neutron Flux from
Resaction Calorimetric Measurement
Barns n’'s/cme /sec
1.7 1.5 x 1010
- 1.5 x 1010
- 1.5 x 10%°
8 x 1073 1.5 x 1010

1.5 x 10%°
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