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Introduction to Tables

The accompanying tables were compiled as an aid in selecting a time
correction for the radioactive decay which occurs during counting.
For example, when a count is made, neither the time at the start
nor the time at the end of counting is a true representation of the
disintegration rate calculated from the observed counts. However,
there is a time during the counting interval which is correct for

this rate of disintegration. A value, £&t, obtained from the table,
when added to the time at the start of the count produces the

desired true time.

The most obvious use for the time correction tables would be in
work concerned with short-lived radionuclides, as encountered
in reactors and activation analysis. In any instance, the tables
are useful whenever the counting time is appreciable as compared

to the half life of the radionuclide being counted. .



Mathematical motivation

Definition of variables:

N0 = number of radioactive atoms at start of count.
NT:: number of radioactive atoms at end of count time{T).
T = count time.

ty/2 = half life of radionuclide in question.

A

At

lambda = In2/t;/,

time correction {tabulated results).

#

From the standard decay equations:

-dN/dt = AN and,
Y:
N = Noe

then at time T;

-AT
N =='Nt=:A

T 0
-AT, -AT
A N=(Nj-N )= (Nj-Ne "}=NIl-e ")

The DPM observed for count time T is:
DPM =& N/T = N (1 - e‘)‘T)/T '

but this observed DPM actually occurred after someAt.
Therefore,; since:

DPM = -dN/dt = AN = )\Noe-)‘At,

and equating DPM's:

AT -
N (1 - e A }T= AN e ABt
it follows that:
- -AT
e At = (! - e 3 AXT or,

2at= Inf{l - e~)\T)//\T) .

Substituting In2/ty/; for A:

-T an/tl/Z

-at 1n2/ty), = Infti/z2{1 - e #A{T 1n2}j .

The refo.re:

-T 1n2/t5/2

At = -tifz Inftygzil - e W/ {T 1n2))/1n2.



Defining R {or half lives counted) = T/tx/z .
this relationship now becomes:

At= -ty In{ll - e R 102y e 102y Y/ 102

For a constant R in the above expression, it is immediately apparent,
as is borne out by the tabulated values for At, that At is directly pro-

portional to t;/,.

Use of the Tables

The physical structure of the tables includes the values of R, half

life, and the time correction &t, where:

R = Counting Time/Half Life = number of half lives counted, and
At = Time increment to be added to the chronological time
at the start of the count. The resulting time is the
true chronological time for the observed disintegration
rate.
A necessary restriction on the use of the tables is that the count time
and half life must have the same units of time. In the event that the
half life under consideration is greater than the largest tabulated
value of 60, the units muay be changed to those of the next higher
time unit for both the half life and the counting time, or the R ratio
may be located and the value of At multiplied by the appropriate

factor to obtain the required correction {See sample problem below).

Sample problem

Say one has:

ty/z = 120 min,

and T = 30 min.

Therefore:

R = T/ty/, = 30 min. /120 min. = 0.25.
Since the half life scale {t;/, ) is limited to 60 units, the tif2 = 120 min,
can be reduced to t‘/"‘ = 2 hrs while R remains = 0.25, and T = 0.5 hrs.
Therefore, for a R = 0.25 and a tyj2 = 2 hrs., theAt may be read
directly from the table:

i.e. At = 0.25 hrs. ;



or working in minutes, for R = 0.25 and t;/, = 60 min., theAt value =
7.39 min. Since the t;/, we are actually concerned with is 120 min.,

or exactly twice {120 min. /60 min, = 2) the 60 units limit of the t;/,
scale, for t;/, = 120 min., the value of At = 2 x 7.39 min. = 14,78 min. =

ca. 0.25 hrs.

The slight discrepancy in the results of the alternative approaches is
due to the rounding incorporated in the computerized compilation. The
effect of this rounding process is most prominent when using the values

at the lower end of the t;;, units scale.
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ITR-9a
Addendum to Intralaboratory Technical Report

A Table for Determining the True Time
Representing an Observed Count Rate

by.
B. W. Hoffman and S, B, Van Camerik
Radiochemical Laboratories Program

The accompanying table is an abbreviated form of the table presented

with ITR-9.

Asgs indicated in the section, '""Use of the Tables", in the previous report,
if one holds R, the ratio of count time to half-life, constant, then a
true value of the time correction may be obtained by multiplying the
time correction value at unit half-life by an appropriate factor to obtain

the value at the actual half-life.

Example:
If one has,
Count Time = 4. 00 min,
Half-Life = 4. 00 min.
R =1.00
Locate T on the table for R = 1.00. Then multiply this number by 4. 00
to obtain the correction. In this case we have,
T = 0.47122, and Half-Life = 4, 00 min.
so,

(4.00) x (0.47122) = 1.88488 minutes.

Thus if the count had been started at 1400 hours, the true time for the
observed activity would be,

1400 hours + 1.88 min. = 1401.88 hours,
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