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SPECIFIC FISSOMETER EXAMPLES

The following examples are based either upon actual equipments
(Case 1) or upon neutron detectors which have been employed in plutonium
assay (Cese 2) or in research (Case 3). In Cases 2 and 3 fissometer
equipment roughly optimized to the differential neutron lifetime in

the detectors is postulated.

Case 1, Brookhaven Built Fjuipment

Approximate parameters appropriate to the latest BNL equipment
are efficiency (¢) = 0.1, gross dead time (t,) = 8 us, analysis gate
length (T) = 129 us and analysis dead time (t;) = 137 us. The neutron
lifetime in the counter with the two halves separated slightly has
been measured by Weinstock as 82 us.® Also, the period between the
arrival of the initiating pulse and the opening of the R gate is ~ 8

-to/L

us. The convenient assumption will be made that the quantity e

(1 - e-‘r/!.

) = 2/3; no serious error is introduced by this assumption.
The gross channel dead time loss is calculated to be 1% when
the quantity m(3i + a) = 12.5 g and the corresponding gross count rate

is 1,250 ct/sec or 75,000 ct/minute. At this count ra®., the dead

time loss is expected to reduce the net count rate by alout 2%.

The ratio of A to N is calculated to be

%= 0.129(1 + @)[1.746(1 + @) - 0.1] m
% < 0.225(1 + @)? m. (19)



Since the R and A gates are believed to be very similar in both fre-
quency of occurrence and in length, it will be presumed that no signi-
ficant error in measured values of N is involved.

The observation time in minutes required to obtain a 1% stetis-

tical standard devietion is approximately

t(1%,m) = ?-%f—o + 13.11(1 + @)2 + 0.,180(1 + @) m. (16)

Case 2, Large LASL Detector

This detector has an efficiency of 0.37 and a mean neutron
1ifetime of sbout 33 us.* For illustrative purposes, ¢ = 0.40 and
an analysis gate length and dead time of 40 ue is assumed. As above,
e-tO/‘(l - e'T/‘) is taken to be 2/3,

For the gross chearnel dead time loss to be !$ or less requires
that t, < 25/m(1 + a) us.

The calculated A to N ratio is

% =10.04(1 + @)[2.00(1 + @) = 040 m

< 0.080(1 + @) m, (17)

The calculated observation times in minutes corresponding to a

1% statistical stundard deviation is approximately

t(1%,m) = 2.08 + 0.3333(1 + )2 + 0.00533(1 + a)® m. (18)
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The Mn' s are averages of functions of v, the variable number of prompt

neutrons emitted in fission, with

M o= (V) = v (Alka)

M, = MVT;—ID- (A1b1)

Ma = g\’(v = 1)(\’ = 2)) (Alhc)
31

etc, In this analysis, the delayed neutrons have been ignored; they

can be included in the o of equations such as (Al) if desired.
Using values of the Q\" g listed in Table Al, which are believed

adequately representative of Pu-2hO,A2 rat? o8 of Es to ‘E:f have been

computed for several values of ¢. The two approaches, namely

E (1 -P)
—s = 1 - = o (All/)
Ef v
obtained from egs. (A6) and (A10) and
B 1 nel
<o (D" M e (A1)
E v n=2

obtained from egs. (A6) and (Al2) yield the same results wher Lhe
value of the Mn' s calculated from the assummed values of the Q\;' s

shown in Table Al are used. Values of F's/Ef‘ are shown in Teble Al’,
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