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, called the "cycle frequency,” the voltage

Figure 1 is & block diagres of the modulating, detecting, and amalyzing
y
is removed for a time gemsrally short compared
the deuteron beam impinges on the heavy-water ice

circuits. hd—u—tmyhnﬂidunhu-lm
by L. J. Haworth and 7. K. Gillette.

!nh. as & unit, the circuits perform the following functions: Once
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counters was used as & "totaler.” It was found that ¢ small percentage
(less than 1 per cemt for l60-microsecond intervals) of the counts get imto
two adjacent time intervels; simce the overlsp is slight, ite effect was
neglected ir working up the data. The second method wes to feed in regular
pulses synchronized with the time-scale frequency. Once the Cence counters
wvere properly adjusted, no significant veristions in their recordinge were
subsequently ocbserved. In some cases date vere takem with eight counters
spanning the beam-pulse period Fig. &, Part E); under such circumstances
counters 9 and 10 wvere sensitive during the came time intervels as were
lend 2. The discrepancies between the counters recording for the seme
time intervals were too small to be significant.

There are various delays which must be considered before the deate can
be correctly interpreted. They are

d), the time elapsed after the beam pulse goes on until deuteroms hit
the target

dp, the time taken for fast neutrons to slov down and to diffuse out of
the pararfin

d3, the time of flight from paraffin to chamber, the time sought in
these experiments

dy, the collecting time of the ioms in the iomizetion chamber

» the delay in the amplifier

:z,mtufr-m-unotmmmmdmmunuwm
firing of the discriminator thyratron
‘ l-r,thlhhyuﬂunhom

uﬁomdﬁocyluﬂncllﬁa counter, instead of 4, ds,-nl

dg there is dg, the delay in the counter and counter circuits.

delay l%vu previously measured for the linear sccelerstor® end found
than 2 microseconds. The over-all delay was determined in the fol-
loving wvay. The ionization chember was moved close to the target, all paraffin
wvas removed, and, in sddition, the chamber wae completely surrounded by cedmium

intervals 5 to 8 (Fig. &, Part B). Owing to the delays, the fast neutrons
(which come in almost & square wave) do not come in just the intervels 5 to
8 but are cbeerved in full intemsity in intervals 7, 8, and 9 and pertially
in intervals 6 and 10. This indicetes e delay of between 40 and 80 micro-
seconds. To make full use of the observed data, the counts for each combina-
intervels is summed and plotted against the overlap

L
[
g
3
)
g
-
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The delay dp is estimeted from the source growth-decay curves shown
in Fig. 5. PFor even the fastest neutrons (Cd sbsorber data) there is a
delay of sbout 10 microseconds before the detector records any neutrons.
It is to be pointed out that the curves must not be drawn through the
experimental points, but they must be drewn in such & way ss to include
the same ares es the histogrem amd still be approximsately exponential (this
point is discussed in reference ©). The nature of these curves is dis-
cuseed later in this paper. Inssmuch as or would not be expected to
be appreciable, this 10 microseconds is the valué sscribed to . This
delay ies taken into consideratiom in the treatmsnt of the data by incorporet-
ing it into the source function used in correcting for resolution.

3. EXPERIMENTAL PROCEDURE AND REDUCTION OF DATA

The detectinz equipment was turned on and allowed to U.rl‘up for
1/2 hr or longer before tskingz dsts. During this time the linear accel-
erstor beam ves adjusted to give the largest beam current obtainable (asbout
10 microsmperes when the beam wves on the target one-sixteenth of the time).
Fine adjustments were then made to get the larseet retio of beam current
wvith the beam pulse turned on to the beam current vith the beam persanently
deflected. This retio vas generally about 10 to 1. However, the production
of neutrons per unit current decreases rapidly with increesing curreant;
therefore the corresponding ratio of neutron intensities was only % or 6
to 1.

The runs indicated in Table 1 were taken in fized sequence.

Teble 1

Absorber Time, sec Beam pulse Notatiom
None 600 On Ng
None 1%0 orr LFY
Thick boron + Cd A00= Oon h
Thick boron + Cd 150 ore Ny
Mercury * 600 On L™
Mercury? 1%0 -ore "

®ihen the sensitive intervals wvere deleyed with respect to the beam
pulse, 1%-sec runs were taken.

tSome dats were taken without mercury runs in the sequence for the
velocity distribution wvork.

The "off" runs are shorter than the "on” runs; since esch time interval
is of the same length, each off run gives 10 independent bdackground
determinations, vhile for the "on” rumne, each time

of s different quantity. Before and after each eset of runs the natural

voltage off. This chamber background wes generally very small ( 1 count
per interval per 100 sec, or lees) and
on same days this dackground wes apprecisble snd wes taken from all eix of -
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the cbservatioms indicated im Table 1 before anmy further calculations were

W gives a msasure of the neutromns that go around about the collimating
owing both to the pulses and to the stray or undeflected compoment of the
The thick borom plus cadmium (“ mm ByC + 0.5 mm Cd) absorbe practically

the going down the tube. \

i or Ny gives a measure of the neutrons that go down the collimating tube

of those that go around the tube owing to jJust the stray beam.

N, gives a msasure of the meutrons that go around the tube owing to the

Before these variocus backgrouands can be applied as corrections to the
observed number Ny, they must be normalized to correspond to the same inte-
grated source imtensity. To make this possible, s momitor, comsisting of a
boron fluoride - filled cylindrical coumter, was placed about 1 ca from
the surface of the paraffin cube on the side opposite the collimating tube,
and it vas not moved durimg any day's run. Its output, scaled by 8, was

a Cenco counter. lLet , Mg, etc., represent the monitor counts
runs vhich yie

4
-
-

1d the numbers N,, N, etc. respectively.
, etc,, represent the corresponding normalized values of
these mumbers. Then, taking NJ = %, as a basis of comparisonm,

"W, Wy (Mo/My,)
RNy (/)

To correct the off observaiions, the plausible assumption must be made that,
although the beam current varies slowly with time, the average beam current
during the time of the off rune 1s the same as the average beam current (and
hence average off meutron intemsity) during the time of the on runs. Making
this assumption, R, the ratic of on monitor counts to off monitor counts per
unit time, was calculated  The off observations were normalized using the
relations

B

e R o Mo/ (M)
The net values were then calculated as follows®
No(net) = (Mg - 8| - ( - o)
N(met) = (1S - K2 ) - (w8 - ')

and the cross section 01 for meutrons arriving in any time interval i wvas

Bg(met)y = N (met); ¢~0OL

LY
the same number of counte in each interval; therefore average of the values
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obtained in the 10 time intervals was used im carryimg out thw above
operations.

It vas found that the value W was sbout half as large as was N§ for
the first 160-microsecond time interval after the deutercn pulse wvemt off.
In the second and third intervals, the value of W decreased comsidersbly,
and from the & to 16 time intervals its value wvas comstant and only slightly
larger than the value of M{'. Baker and Bacher® observed the same behavior
of this background and, reasomably emough, attributed it to msutrons which
are slowed down gradually by being scattered around the room before entering
the detector. This interpretation is suggested also by the author's observa-
tion that borax and cedmium shiel iing around the detector were wverv effective
in reducing this background, vhile placing these absorbing substances, which
are relatively transparent to very fast neutrons, around the source had
practically no effect.

L. RESULYTS

The grovth and decay in time of the neutron intensity at the source
wva' measured vith e cylindrical borom trifluoride counter placed & ca
from the face of the paraffim block (Fig. 2C). To gain some idea of how
this growth and decay depends on the neutrom velocity, various absorbers
re plac. 4 between the paraffin and the counter. The pertinent data are
ve

e
given in Fig. 5 and Tables 2 and 3. The curves in Fig. 5 are normalized
to the same integrated intemsity.
Table 2
Detector imntervals,
Curve Total counte microseconds
A 9567 &0
B k033 ko
c 3430 L0
D 2658 &0
E 1379 L %]
r 782k L0
4 8763 20
Table 3
Substance Atoms/sq cm Container
Absorber used of absorber vealls
Thin borom ByC 1.00 x 1021 1/16-in. AL
Mercury He 2.02 x 10° 1/16-1a. AL
Manganese Mo 6.45 x 10°2 1/16-1in. Al
Thick boron  B,C 108 x 1022  1/16-1a. AL
Cadmium rd 2 6 3 1021 None

The firet three cbogrbn listed have approximately the same trans-
mission characteristics.®9 These curves will be discussed in detail in
connection wvith the rescolution of the apparatus.
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5. HKRESOLUTION OF APPARATUS

The detector response plotted as & function of time of flight of the
neutrons camnot in any simple manner be comverted into a curve representing
the velocity distribution of the neutrons in the beam. The ressons for this
are as follows: (a) Bach coumter records all counts coming in a fimite time
interval; therefore the data obtaimed should be plotted as & histogram. (b)
The neutroms leave the source each cycle during a length of time that is mot
small compared to the time of flight. In any
detector, therefore, neutroms with valocities within a certaim reather large
velocity range are arriving. In order to cbtain the true welocity distribu-
tiom of the meutrons, the effects of these factors must be takem into com-
sideration.

A smooth curve D(t) wvas drewn over the experimental poimnte in such e
vay that the area under the curve in each time interval was equal to the
ares of the corresponding element of the histogram. Since there is no
reason to expect anmy fime structure in the velocity distributiom, this
procedure compensates for the first effect mentiomed above.

The effect omn the cbservations due to the spread in time of the
emission of from the paraffin is much more difficult to evaluate.
Baker and discussed the problem in _onsiderable detail and developed
a method of correcting the data obtaimed at the high-wvelocity end of the
neutron spectrum. The preseant experiments, however, are carried out with
practically the emtire slov meutron spectrum; therefore the simplifying
mqtinlmt-thxmumumth-ﬁddm.d
Bacher would not be Jwstified.

Pundamentally, thoprobl.offlﬂiuthutulﬂdnﬂu-,
as a function of time of flight, from the observed de'a D(t) amoumts to
finding a solution to the imtegral equatiom

Ve

D(t) « comst. | S(t - ;, v) P(v) av

J
i
5
:
:

v:a/t

vhere 5(3t,v) is the functiom wvhich represents uhe .nuensity of the source
as & function of time and of meutrom wvelocity v. F(v) is the welocity
distribution N(v) sultiplied by B(v), the efficiency of the detector teo
neutrons of wvelocity v. The source to detector distance is represemted

by 4. Bimce 8(t,v) is serc for Lt <C, the lower limit ‘sove might Just

ae woll be v 2 0. The method used to solwve this equation is rn approximate
numerical ome in which the integral is replaced by a sum. The numerical
vork is simplified if the tl'tr'l.l is firet transformed to

D(t) = comst. fl(t -8 v r (/) a(a/v)

in vhich F' (1/v) = v2P(v).
In outline, the method of solving the problem is:
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(1) Prom the curves of growth and decay of the neutron intemsity
Just outside the paraffin block, as cbserved vith various absorbers
placed in fromt of the detector, an expression is obtaimed for S(t,v).

(2) A wvelocity distridbution as seen by the detector F (1/v) is assumed.
Using this 7' (1/v) and the function S(t,v) of part (a), the detector
response D(t) is calculated by an approximate nmumerical method. From a
comparison of the calculated and the observed detector respomse curves, a
second "guess” for the wvelocity distribution is made, and the calculatioms
are repeated. This process of successive aspproximations is continuwed until
the true velocity distributicn is obtaimed to the degree of accuracy desired.
(3) The effect of resclution on the cross-sectional msasuremsnts is evaluated
indirectly. Usimg the results of (b), the welocity distribution of the
neutrons after passing through a 1/v absorber is calculated. This im turm
ie usel “o calculate the detector response that wvould be expected with the
absorber in the beam. The values of the logarithm of the reciprocal trans-
mission for each time interval are Lhen calculated (solid lime of Pig. T).
Any divergence of the ocbeerved ratios from these calculated retiocs indicates
departure from the 1/v lav assumed for the calculations. Had any very great
departures from the 1/v lav been found, this procedure would have been in-
adequate .

The detalls concerning step 1 are as follows. A boron triflucride
counter wvas placed with its center 4 ca from the face of the paraffin cube,
as 1llustrated in Fig. 2C. With the Cemco counters each sems. tive for A0
microseconds and vith the beam pulse lasting for 160 microsescomds (Fig. MA),
the grovth and decay curves of the neutron intensity wvere determined. With
no absorber present, the growth and decay both are almost expomential curves
of half-life about 60 microseconds. However, vhen 1/v absorbers of various
thickmnesses are placed over the surface of the paraffin block, the observed
grovth and decay are nol of the simple expomential forwms (the departure from
these forms increases vith increasing sbsorber thickmess). The forms of
these curves, vhich are plotted in Fig. 5, can be explained by assuming that
they are sums of *ials of different decay periodc. As stated by
Baker and Bacher,” the cascading neutrons can be expected to come into
equilibrium in a very short time (order of 10 microseconds), but the thermal
nsutrons take much longer to reach a steady-state comdition. This fact and
the fact that thick 1/v absorbers tramemit the faster meutroms preferemtially
lead tc the belief that the observed source intensity curves can, indeed, be
interpreted as suggested above. It might be mentioned that a family of curves
obtaimed using the source shown in Fig. 3 (at 300°K) show a behavior very
similar to the family shown in Fig. 5 The half-life with no absorder is TO
microseconds at room temperature and 80 microseconds at 170°K.

In order to arrive at any very definiteconclusions concerning the
observed source curves, the velocity distribution of the emitted meutrons
should be kmnown, dut, orn the other hand, in order “6" the velocity dis-
tridbution the source function must be known. Lusbke” obtaimed a detector
response curve under conditions very similar to those prevailing in the
present case. He and the author calculated a velocity distribution from
his data, rssuming an exponential source function of haif-life 50 micro-
seconds indeperdent of wvelocity. Anti ipating that this distributien would
not differ too greatly from that being sought, it was used in the following
three vays the problea vas attacked
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1. A welocity v, vas sought such that if it wvas sssumed that all
noutroms in the dutrimu- vith v greater than vy decay vith & short
period (10 microseconds) and all those with v less than v, vith a long
period (60 microseconds), then the observed curves could be matched.

It vas found that a different vy had to be chosen to fit each of the
cbserved curves; therefore it must be concluded thut no such divisiom

of the velocity distributiom into two groupe 1s adequate to explainm

the facts.

2. If a Maxwellian distribution is fitted to the slow side of the
ocbeserved velocity distribution, them the Maxwellian falls below the
cbeerved curve on the fast side. The assumption wvas made that all the
neutroms in this excess distribution decay rapidly and that the meutroms
of the Matwellian distribution decay wvith a long period, but mo ome
Mazwellian (1.e¢., no ome cemperature)sufficed to emplain all ihe
cbessrved data.

3. A function relating half-life of decay to mneutron velocity was
assumed, and by approximate numerical integration the detecto: response
wvas calculated (1.e., the inmtegral equation givem above was saolved for
a very small value of d using the "Luebke F(v)"). A reesomably close
fit to the data vas found after several trials. The results are mot
too semsitively dependemnt on the fumctiowr S(t,v) chosen, but it is
felt that the rough results obtaiusd are perhaps as good as can be
obtained with the data available. The vhole problem of the imterpreta-
tion of the observed decay curves is very greatly complicated by the
fact that msutrons may enter the detector after passing through the
absorber at a very large angle to the normsl.

In performing the mumerical integration to get the welocity distribu-
tion, the summation intervals wvere taken &0 microse..nds apart, and ia
Table & the valuss of the half-life of growth and decay based om the
results of method 3 were used

Table &
v, km/sec Balf-life, microseconds
0 to 3.5 L4
3.9 te 5.0 0
5.0 to € 7 21
6.7 to = 10

or the various velocities were normalised by

on valuwe for the intemsity in each case. As

a result, each curve represents the same integreted intemsity. Simce
is an average distribution over the

the computed detector respomse f-tp. is
1 alterations of the 7 (1/v)
over which one is integrating. The fimal curve ocbtaimed for ¥ (1/v)
(the velocity distribution im the beam as seen by the borom detector
plotted against 1/v) hes a sharper saximus than the corresponding
out
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This difference is due to the fact that differest functioms B(t,v)
wvere assumed in performing the two analyses. Since

P(v) av = 7 (1/v) a(1/v)
ve have

Fiv) = 7 (1/v) /¥

S
S—

Using this treamsformation, the present ¥ (1/v) and the “"Lusbke ¥ (1
have been converted into the relative number versus velocity plots
in Fig. 8,eing curves I and II, respeciively. It is to be emphasi
that these curves represent the wvelocity distributiom in the beam as
by the borom detector. However, since the detector is thin and the
cross section goes as l1/v reference (6), the detector response functiom
B(v) is very approzimately equal to l/v; therefore, the true velocity
distribution in the beam N(v) could easily be cbtaimed from the curves
given. If the usual assumption is made that the mumber of meutrons in
the beam vithin a given small velocity range is proportiomal to v times
the corresponding mumber inside the paraffin, then the curves in Fig. 8
may be thought of as representing the velocity distribution of the meutrons
inside the paraffin. Mazwellian distributioms for 300°K and for MOO°K are
would

v

'

il

represented in the same figure for comparison.

The curve en which the experimental cross-sectional pointe
expected to fall if the 1/v lav is satisfied is the solid lime im Pig.
The dip in the curve is at first thought surprising, but its origin cam
be explained qualitatively. If the source emitted mesutroms during omly
a time shrrt compared to any times of flight msasured, an ideal curve
for cross section vs. time of flight would be cbtained from the data. Nov
consider the effect of the decay tail on the ocbserved mumber of neutrons
arriving at a time corresponding to a velocity less than that at the max-
imum of the distribution curve Those neutrons emitted after the deuteron
pulse vhich arrive at the detector at the given time must be those with
greater velocitiss than those arriving that wvere emitted during the deu-
teron pulse. Theee faster tail neutrome vill not be so strongly absorbed
as the slower omes, hence a greater fraction of the incident neutroms will
be transmitted than in the ideal case. This effect will make the experi-
mental cross-sectional values lie below the ideal values, and the cffogt
can be seen to be the greatest in the velocity range vhere the curve P (1/v)
is steepest, since it is there that the faster neutrons are relatively more
abundant. On the high-velocity side of the curve the effect is still in
the same directiom, but it is much smaller. In the case of the data taken
at the 129 ca distance, the resolution is poorer, and from the gqualitative
argument already given the cross sections calculated from these data would
be expected to lie below the valuss obtaimed from the 248.5 cm data. This
tendency of the experimental pointe is ocbserved. Detailed calculations
vere not mads with these data vhich were taken primarily for the purpose
of seeing vhether the 1/v lav seemed to extend to the lower velecities.

be
1.
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6. DISCUSSION OF RESULTS

T™he data for the cross sectiom of mercury indicate that for
velocities from sbout 1 km sec to about 20 km/sec the 1/v lav holds
and, more specifically, that the cross section

¢ * (1180/v) x 102 oq cm

vhere v is msasured in kilometers per second. This is indicated by the
fact that the observed data for the 248.%-cam distance fall rather nicely
on the solid lime in Fig. 7 vhich was calculated by taking imto accoumt
the resoclution of the apparatus and on the assumption that the above ex-
pression for the croes section is true. The scattering croes sectiom is
assumed to be megligible im comparison to the capture cross sectiom over
the velocity range studied. If this assumption were not Justified, the
ordinates corresponding to the first fev time imtervals (Fig. 7) would
be expected to lie above the solid lime. The reduced 129 ca data do not
shov deviations from the 1/v lime that are not expected from resolutiom
considerations.

hmnmbymnvlouonnno.zovmuth
region 0.5 to 0.9 ev have not been found. Even though these energy
values, especially the latter, lie im a part of the spectrum that is
poorly resolved, it can be said that if either of these resonances
contributed more than, for example, 2% per cemt, to the total cross
section over an energy range corresponding to one detecting imterval,
its existence probably wvould have been indicated. Flerov based his
conclusions om the difference between the ratioce of cross sectiom for
90°K nmeutroms to cross sectiom for 290°K meutroms as rved for
(assumed to be a 1/v absorber) and for mercury. Bethel® and Kimure
suggest a resomance at from -0.3 ev to -0.1 ev. This would mesan that
the cross sectiom wvould go up faster than 1/v as v approaches sero.
Such a trend is not cbeserved

The average cross section of mercury for the eatire 3000k distribu-
tiom of as determined from the summation of the obeerved data 1is
376 ¢+ & x 107 ca This value is in satisfac agreemsnt vith the
value of 4302 10°°% gq cm found by Dumning et al. There are several
reasons vhy the present determimation may be expected not to agree with
other determinations exactly. Work of an exploretory mature done in this
laboratory previously indicetes that for a larger mass of paraffin around
the target than that used in the present experiments the distridbutiom 1s
shifted somevhat toward lower welocities. This fact indicates that the
shape and sisze on the slov meutron source can have an appreciable effect
on the average cross-sectional determimations (although they wvill mot
influence the spectrometer results if resclutiom corrections are made).
Second, it has been cbeserved by the asuthor that there are relatively
more very slov msutroms produced if the beam pulse is lengthemsd. This
is due im part to the resolution effects: nsvertheless it suggests that
as a steady-state condition is reached in the slowing process, the very
slov meutrons probably increase im relative abundance Average croes
sections determined under steady-state conditions (the conditions gemsrally
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preveiling for such determinstions)vould them be greater than the presemt
value. Finally, the geometry of the experiment msust be takan into coneidera-
tion.

T™he resclution corrections do mot have a very profound effect on the
cross-sectional data for mercury. Upon examing the detector response
curves, however, it is found that the conclusions obtained depend rather
sensitively on the corrections applied. That this is the case may be
seen by emamining the curves "Observed I" and "Observed II" in Fig. 8.

As vas explained in S3c. 5, the former is the wvelocity distribution deduced,
assuming a certain variation of the half-life of decay of delayed emission
meutrons vith the meutromn velocity; the latter is the distribution required
to explain the ocbserved detector response if it is assumed that meutroms of
all velocities rise and decay in intemsity at the source vith the same period.
The differemce in the shape of these two curves emphasises the desirability
of knowing the source time-velocity characteristice im as much detail as ‘a
possible. It is regrettable that time limitations precluded further exper-
imental investigation. However, even a casual examimation of the data
presented in Fig. 5 shows that the constant half-life assumption can be
only a rough approximation of the truth and that the present treatment,
although it leaves much to be desired, is a step in the right direction.
The curve "OCbeerved I,” therefore, is probably not too far from the true
distribution, and, in spite of the uncertainties, several conclusioms comn-
cerning it may be drawm.

The LOO°K Maxwellian distribution shown on the same plot as the above
curves is probably the best fit that could be found for either curves I
or II, 1i.e., the best Maxwellian fit. There is an excess of fast meutrons
in the (either) observed distribution compared not only to a Maxwelliam for
the temperature of the paraffin at the source (300°K), but there is such an
excess compared to a M00°K distribution (both Maxwelliams being "fit" to
the slov side of the observed distribution). Such an excess of fast
neutrons is to be expected because of the presence of the "casceding” neutrons
of those being slowed down but not yet in even approximate thermal equilibrium.
Bethel3 shows that at neutron emergy E ~ SkT the Maxwell distribution and the
cascade distribution should make equal contributions to the total distributiom.
IT T is taken as MOOOK, this energy corresponds to a velocity of approximately
7 m/sec as calculated and to 6.5 km/sec as observed. Imssmuch as it is mot
clear vhat taking T as 400°K means, this agreement may be fortuitous.

The detector response curves shown in Pig. 6 shov a decided shift of the
distribution to lower welocities with lower temperature. HResolution cor-
rections vere not applied to these data to obtain the wvelocity distribution
curves; howvever, estimates wvere made of the positions of the maxims of such
curves. From these estimates it vas found that the distribution from the
dry-ice — cooled (200°K) source approximates a Mazwellian for 3009K, and
that the distributiom from the liquid-air — cooled (135°K) source is roughly
similar to a 290° Mazwellian.

One reason for investigating cold source  was to find out vhether the
velocity spectrum is much enriched in the slov-velocity end. Such a source
is desirable in cross-sectional determimations in which data must be taken
for a long time in order to obtain ressomable statistice in the last few
time intervals. The curves as plotted in Fig. 6 are adjusted in order to
have the same area under each of them; however, they represent the absolute



Table 6--Data Taken at 129 cm. Times are the same as in Teble 5. In
This Teble, as in the Ome asbove, All Corrections Have Beem Applied to
che Data
Time interwval
1 2 3 b 5 6 7 8 9 10
No(met) 285 ko022 6739 6978 SkSk 3168 1977 1286 8TT 5%
(not) 2329 2496 3W=0 2895 1753 938 %k 360 122 8
1 1.23 1.61 1.95 2.1 3.11 3.31 3.77 3.M7 7.2 6.9
Mean error 0.09 0.07T 0.06 0.07 0.12 0.23 0.s1 0.53 3.1 4.3

Table 7--Data for the Dry-ice — cooled Source (200°K). Uncorrected for
lowv Neutrons from Previous Cycle. Tiwes are same as in Tables 5 and 6.
Time
3

interval
b 2 6 T 8

N, (net) 766 915 9% 1225 1730 2127 1927 1570
Mean error 137 9% 82 8k 91 60 58 S

Time interwval
9 10 11 12 13 1k 15

Ny(net) 1233 981 725 600 b3 335 286
Mean error 2 51 58 56 55 51 L))

Table B--Date for Liquid-air — cooled Source (13%°K). Uncorrected for Slow
Neutrons from Previous Cycle. 320-Microsecond Sensitive Intervals. Other
Times as in Tables 5, 6, and 7. 4 = 2k8.5 cm

Time intervals
1 2 3 4 5 6 T

No(met) 165 2118 2883 25hk3 1708 1120 880
Msan error k_ﬁ T 73 T k1l 33 108
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