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Since the ex act time a spe cific nu cleus un der goes ra dio ac tive de cay can not be spec i fied, nor
can show ers caused by sec ond ary cos mic rays be pre dicted, sta tis ti cal laws play an im por tant
role in al most all cases of ex per i men tal nu clear phys ics. This pa per de scribes the method for
the sta tis ti cal treat ment of nu clear count ing re sults ob tained ex per i men tally by tak ing into ac -
count ran dom vari ables per tain ing to both fre quent and in fre quent phe nom ena. When pro -
cess ing count ing mea sure ment data, it is rec om mended to first dis card spu ri ous ran dom vari -
ables that spoil the sta tis tics by us ing Chauvenet’s cri te rion, as well as to test if the re sults in
the sta tis ti cal sam ple fol low a unique sta tis ti cal dis tri bu tion by us ing the Wilcoxon rank-sum
test (U-test). The ver i fi ca tion of the sug gested sta tis ti cal method was per formed on count ing
sta tis tics ob tained both from the ra dio ac tive source Cs-137 and back ground ra di a tion, ex -
pected to fol low the nor mal dis tri bu tion and the Pois son dis tri bu tion, re spec tively.  Re sults
show that the ap pli ca tion of the pro posed sta tis ti cal method ex cludes ran dom fluc tu a tions of
the ra dio ac tive source or of the back ground ra di a tion from the to tal sta tis ti cal sam ple, as well
as pos si ble in ad e qua cies in the ex per i men tal set-up and show an ex tremely ef fec tive agree -
ment of the the o ret i cal dis tri bu tion of ran dom vari ables with the cor re spond ing ex per i men -
tally ob tained ran dom vari ables.
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IN TRO DUC TION

By ob serv ing nat u ral ra dio ac tiv ity, it was con -
cluded that it con sists in a de layed spon ta ne ous trans -
for ma tion of the nu cleus ac com pa nied by the emis sion 
of ra di a tion (par ti cles and/or pho tons). The ex act time
when a spe cific nu cleus will trans form, i. e., un dergo
ra dio ac tive de cay, can not be spec i fied. It is, how ever,
in de pend ent  of  the  pre vi ous  his tory  of  the  nu cleus,
i. e., there is no mem ory ef fect. The half-life of a nu -
cleus is, there fore, in tro duced as a char ac ter is tic of this 
phe nom e non, de fined as the mean de cay time around
which the de cay times of a large num ber of the same
type of nu clei fluc tu ate [1, 2]. Radioactive de cay it self
is a con se quence of the fact that the ini tial nu cleus is
more en er get i cally un sta ble than the re sult ing one.

For this rea son, in al most all cases of ex per i men -
tal nu clear phys ics, sta tis ti cal laws play an im por tant
role. This is most pro nounced in the pro cess ing of
mea sure ment re sults ob tained from coun ters, i. e.,
when the re sults of nu clear count ing are treated. It is

usu ally as sumed that nu clear count ing re sults fol low
ei ther the nor mal dis tri bu tion, in case the sta tis ti cal
sam ple con sists of ran dom vari ables per tain ing to a
phe nom e non that oc curs many times dur ing a unit of
time, or the Pois son dis tri bu tion, in case the sta tis ti cal
sam ple con tains ran dom vari ables re fer ring to an in -
fre quent phe nom e non.

How ever, this kind of sta tis ti cal treat ment is
over sim pli fied, since it ig nores fluc tu a tions of the con -
sid ered nu clear phe nom ena. These fluc tu a tions are
pres ent even in the case when the sta tis ti cal sam ple
con sists of ran dom vari ables de scrib ing a fre quently
oc cur ring phe nom e non, e. g., dur ing spec tro scopic
mea sure ments with ra dio ac tive sources, but are of
greater im por tance when the sta tis ti cal sam ple con -
tains ran dom vari ables re fer ring to an in fre quent phe -
nom e non, e. g., in the case of back ground ra di a tion
mea sure ments, when sud den show ers of coun ter im -
pulses caused by sec ond ary cos mic rays may ap pear.
Fur ther more, the de scribed over sim pli fied treat ment
is in ad e quate when there is a pos si bil ity that the sta tis -
ti cal dis tri bu tion of nu clear count ing re sults is of a
com plex type, ei ther ad di tive or multi pli ca tive.
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It is there fore ad vis able, when count ing re sults
are pro cessed, to first dis card spu ri ous ran dom vari -
ables that spoil the sta tis tics, as well as to test if the re -
sults in the sta tis ti cal sam ple fol low a unique sta tis ti cal 
dis tri bu tion. The aim of this pa per is to pro pose such
ad di tional meth ods for treat ing nu clear count ing re -
sults.

CHAUVENET’S CRI TE RION AND
WILCOXON RANK-SUM TEST (U-TEST)

The Chauvenet’s cri te rion, for mu lated a long
time ago as a means for re ject ing er ro ne ous read ings of 
star lo ca tions with a sex tant, can be used to dis card the
ma jor ity of spu ri ous ran dom vari ables aris ing in an ex -
per i men tal  pro ce dure.  The  Wilcoxon rank-sum test
(i. e., the U-test) is an al go rithm for es tab lish ing
whether all sta tis ti cal sam ples, ob tained by di vid ing a
larger sam ple, fol low a unique sta tis ti cal dis tri bu tion.
By ap ply ing these two meth ods, it is pos si ble to re ject
ei ther spe cific ran dom vari ables, or sub groups of ran -
dom vari ables that spoil the qual ity of the sta tis ti cal
treat ment and the re li abil ity of the ob tained re sults [3,
4].

Chauvenet’s cri te rion

The prob lem of determining the value of a phys i -
cal quan tity from the re peated mea sure ments of pa -
ram e ters per formed as a part of an ex per i ment is linked 
to the gen eral anal y sis of the re al iza tion of ex per i -
ments or mea sure ments, i. e., to the sta tis ti cal anal y sis
of the ob tained re sults. The set of all re sults ob tained
dur ing one or sev eral mea sure ment se ries is taken for a 
pop u la tion, while cer tain sub groups of re sults from
one or sev eral mea sure ment se ries form the sam ples
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Af ter the gen eral anal y ses of the ex per i ment it -
self, the first task is to cal cu late the mean value of the
measurand over the whole pop u la tion and over the
sam ples (xp, xs), as well as the mean-square de vi a tion
over these same groups of re sults (sp, ss). It is also
use ful to cal cu late the mean-square de vi a tion of the
mean val ues for all in ves ti gated quan ti ties (sxp, sxs)
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In re cent lit er a ture, the mean-square de vi a tion of 
the mea sured quan ti ties (sp, ss) is termed stan dard un -
cer tainty of in di vid ual mea sure ments, while the mean
square de vi a tion of means (sxp, sxs) is termed type A
stan dard un cer tainty [4].

The spec trum of mea sure ment re sults

Anal y sis of the re sults ob tained by per form ing
mea sure ments on the pop u la tion and on dif fer ent sam -
ples from that pop u la tion, af ter mean val ues and mean
square de vi a tions have been cal cu lated, con sisted in
sort ing the sets of mea sure ment re sults to which these
cal cu la tions per tain. All the re sults con sti tut ing the
pop u la tion and the sam ples are sorted in an as cend ing
and de scend ing or der. The sorted sets of val ues then
clearly show the po si tions of the cal cu lated mean val -
ues, as well as the cov er age of mea sure ment re sults by
the re spec tive mean square de vi a tions

x x x x x

x x x

x x x

min i p p j p

N p p max

j s

£ £ - £ £ £ £

£ £ + £ £

£ £

s

s

K K

K K

min - £ £ £ £

£ £ + £ £

s

s
s k s

M s s

K K

K K

x x

x x xmax

(5)

It can eas ily be de tected how large the de vi a tions
of the lim it ing val ues of a set are rel a tive to the mean
value of the spe cific sorted set of re sults. Pre lim i nary
as sess ments on whether the lim it ing val ues should be
treated sep a rately can then be made. In most analyses,
spe cial at ten tion is paid to treat ing the min i mum and
the max i mum mea sured value, pri mar ily re gard ing
prob a bil i ties for their ap pear ance [5-7].

De fin ing the lim it ing prob a bil i ties

The four ba sic cal cu lated quan ti ties (mean
value, mean square de vi a tion, max i mum value, and
min i mum value) en able the de ter mi na tion of an in ter -
val that en com passes all mea sure ment re sults, or just
one part of the re sults rel a tive to the pop u la tion or the
sam ple. An in ter val con tain ing the re sults is ex pressed
as a mul ti ple of the mean square de vi a tion (–ks, +ks),
or in di rectly, by us ing pa ram e ters of a Gaussi an dis tri -
bu tion.

In gen eral, all re sults are pos si ble, mean ing that
the in ter val (–ks, +ks) is in fi nite. How ever, dur ing
re sult anal y sis, a lim it ing value that is deemed to en -
com pass val ues aris ing from fluc tu a tions in her ent in
the mea sure ment pro cess is of ten set, while re sults
out side that in ter val de mand spe cial con sid er ation.
The determination of this lim it ing value, or of the lim -
it ing in ter val width, is ac com plished on the ba sis of an
as sumed or de rived prob a bil ity for a spe cific re sult to
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ap pear as ex pected, mod er ately ex pected, or un ex -
pected.

The said con clu sion, that the prob a bil ity of a re -
sult be ing ei ther ex pected or un ex pected gives rise to a
nu mer i cal cal cu la tion of in ter val lim its, makes the  ba -
sis for our start ing as sump tion.

The start ing as sump tion is that event E, which is
con sid ered rare, has to oc cur within n ex e cu tions of the 
ex per i ment, i. e., mea sure ments. The probability for
event E to oc cur in n tri als, with n be ing a large num -
ber, is 1/n, while the prob a bil ity for event E not to oc -
cur is 1 – 1/n. The probability for event E not to oc cur
in n tri als is (1 – 1/n)n. The probability for event E to
oc cur at least once in n tri als is
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it fol lows that P(E) = 1 – (1 – 1/n)n = 1 – 1/e = 0.632.
It is ev i dent that for n ex e cu tions of an ex per i -

ment, with n be ing a large num ber, an un ex pected
event has a pretty high prob a bil ity of oc cur ring [8, 9].

The cri te rion for de ter min ing lim it ing
prob a bil i ties (Chauvenet’s cri te rion)

We will sup pose that n mea sure ments have been
per formed, with n being a large num ber, and that a
low-prob a bil ity re sult has ap peared. As a re sult of ran -
dom fluc tu a tions dur ing mea sure ments, it can be ex -
pected that the prob a bil ity for any of the n dif fer ent re -
sults to ap pear is not much lower than 1/n. If n is a large 
num ber, 1/n is also the small prob a bil ity for an un ex -
pected or rare event E to oc cur. Let the min i mum prob -
a bil ity for the un ex pected event E (i. e. the un ex pected
mea sure ment re sult) to oc cur be de fined as one half of
the prob a bil ity for one of n dif fer ent re sults to ap pear,
with n be ing large (1/2n). From this as sump tion, it fol -
lows that the prob a bil ity for the un ex pected event not
to oc cur is
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and if, ad di tion ally, the dis tri bu tion that de scribes the
mea sure ment pro cess is Gaussi an, the fol low ing re la -
tion en sues
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From re la tion (8), it can thus be con cluded that
the value of pa ram e ter t is
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Since pa ram e ter t is de fined as t = (xs – xi)/ss, it
fol lows that
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which is the an a lyt i cal form of the Chauvenet’s cri te -
rion. It is ev i dent that ei max = q ss, i. e. ei max = t ss. Let it
be no ticed that if the prob a bil ity for a rare event is as -
sumed to be 1/2n, where n is a large num ber, then the
prob a bil ity for event E to oc cur at least once in n tri als
is
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mean ing that an “un ex pected event” is not too im prob -
a ble, i. e. that mea sure ment re sults ly ing out side the in -
ter val qn = t = F –1(n) are con sid ered “rare” and sub mit -
ted to spe cial anal y sis within their re spec tive
pop u la tion or sam ple.

The operating pro ce dure for
im ple menting Chauvenet’s cri te rion

The operating pro ce dure for im ple ment ing the
Chauvenet’s cri te rion consists of sev eral steps. It is
first checked if the pop u la tion dis tri bu tion is Gaussi an
or is as sumed to be Gaussi an, if this is ob vi ous. The
group pa ram e ter qn (Chauvenet’s pa ram e ter) is then
de ter mined as
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The ta ble con tain ing Chauvenet’s pa ram e ters for 
a num ber of dif fer ent mea sure ments n is pro vided in
ref. [10]. In the next step, for the set of re sults xi, x2, ...,
xn the mean and the stan dard de vi a tion are de ter mined
as
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Next, parameters qi are de ter mined as
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In the end, the set of Chauvenet’s pa ram e ters is
sorted and com pared to the group pa ram e ter qn. If any
of the pa ram e ters qi is larger than qn, that pa ram e ter, or
the re sult cor re spond ing to it, is sep a rated from the
pop u la tion or sam ple (i. e. is elim i nated or treated
separately), and the pro ce dure re peated.

Wilcoxon rank-sum test

One of the most im por tant prob lems of math e -
mat i cal sta tis tics is the test ing of the hy poth e sis about
the equal ity of two dis tri bu tions based on two sam ples
taken from them, or the prob lem of test ing the hy poth -
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e sis on two in de pend ent sam ples be long ing to the
same ba sic set. If the data is avail able at least in the
form of ranks, one of the stron gest and most sim ple
non-parametric tests used is the rank-sum test. The
test ing pro ce dure was pro posed by Frank Wilcoxon in
1945, while an equiv a lent test was in de pend ently for -
mu lated by H. Mann and D. Whit ney in 1947. In his
test, Wilcoxon con sid ered the rank func tion W, while
Mann and Whit ney con sid ered a rank func tion U that
is lin early re lated to W. Af ter the rank func tion U pro -
posed by Mann, and Whit ney, their test is of ten re -
ferred to as the Mann-Whit ney U-test. See ing that the
Wilcoxon and the Mann-Whit ney test are equiv a lent,
the rank-sum test is also called the Mann-Whit -
ney-Wilcoxon test.

The rank-sum test is sen si tive to any dif fer ence
be tween lo ca tions, dis per sions, or shapes of two sets’
dis tri bu tions. The only as sump tion that this test re -
quires is the con ti nu ity of the ba sic set’s dis tri bu tion,
so that the ap pear ance of iden ti cal ob ser va tions may
be avoided. The test re quires only that both dis tri bu -
tions have iden ti cal shapes, but these can come in the
form of any two sym met ri cal or asym met ri cal dis tri -
bu tions.

Take, for ex am ple, the two fol low ing sets: set A
with ni el e ments and set B with n2 el e ments:

Set A: x1, x2,..., xn1

Set B: y1, y2,..., yn2

Let M1 de note the me dian of set A, and M2 the
me dian of set B (median is the value of a pa ram e ter po -
si tioned in the middle of a se ries sorted ac cord ing to
the size of the pa ram e ter, i. e. the value of the pa ram e -
ter di vid ing the sum of all frequencies in two equal
parts so that one half of in cluded cases have lower val -
ues and the other half higher val ues than the me dian).
The null hy poth e sis, H0, can be for mu lated as “no dif -
fer ence be tween these two sets”, mean ing that the two
in de pend ent ran dom sam ples be long to iden ti cal ba sic
sets. It can be seen from fig. 1 that, if the null hy poth e -
sis is true, the two dis tri bu tions co in cide com pletely.
If, on the other hand, the al ter na tive hy poth e sis H1is
true (M1 < M2), set B has a greater me dian and is
shifted to the right of set A by D.

The test ing pro ce dure is rather sim ple, founded
on the rank ing of joint ob ser va tions from both sam -
ples, whereby it is im por tant to keep track of the af fil i -
a tion of val ues to re spec tive sam ples. The el e ments of

both sets are sorted ac cord ing to size, so that rank 1 is
as signed to the small est of n = n1 + n2 com bined ob ser -
va tions, rank 2 to the next larger ob ser va tion, etc.,
while rank n is as signed to the larg est da tum. If there
are data with equal val ues,  their  mean  rank is found
(e. g. if the sixth and the sev enth el e ment have equal
val ues, both are as signed rank (6  +  7)/2  =  6.5). Test
sta tis tics is ob tained as the sum of ranks in a sam ple, in
the man ner de scribed next. Let the ar rays of data in the
sam ples, sorted ac cord ing to size, be pre sented in the
same graph by dif fer ent sym bols (e. g. a dot and a
square), de not ing the af fil i a tion to re spec tive sam ples
(fig. 2).

If the null hy poth e sis that both sam ples orig i nate
from the same ba sic set is true, then the joint ob ser va -
tions from the sam ples (as well as their ranks) will be
com pletely mixed, as in fig. 2(a). If, how ever, ob ser va -
tions with higher val ues (and higher ranks) ap pear
much more of ten in the B set sam ple, as in fig. 2(b), it
can be con cluded that pop u la tion B is shifted to the
right with re spect to pop u la tion A, i. e. that it has a
larger me dian. Since higher ranks ap pear mostly in the
B set sam ple, their sum can be taken for the test sta tis -
tics be cause it, too, will be much higher than the rank
sum of the pop u la tion of the A sam ple. This would,
there fore, in di cate that the null hy poth e sis about the
equal ity of the two sam ples’ me di ans should be re -
jected, i. e. these two sam ples could not have be longed
to the same ba sic set [10].

The test ing pro ce dure

Let us con sider again sets A and B with n1 and n2

el e ments, re spec tively. In or der to make the use of crit -
i cal value ta bles more con ve nient, we will in tro duce a
con ven tion that if the two sam ples dif fer in size, n1 rep -
re sents the num ber of el e ments in the smaller sam ple
(set A), while n2 is the num ber of el e ments in the larger
sam ple (set B). The sta tis tics of the rank-sum test WA is 
equal to the sum of ranks in the smaller sam ple. If the
sam ples have an equal num ber of el e ments, any of
them can be cho sen for the cal cu la tion of the test sta tis -
tics. Sim i larly, WB is ob tained as the sum of ranks of
the el e ments that be long to the larger sam ple (set B).
See ing that the sum of n suc ces sive nat u ral num bers is
n(n + 1)/2, the sum of the test sta tis tics WA with the
rank sum WB from the sam ple with n2 el e ments must
be equal to the fol low ing value
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Fig ure 1. Graphic il lus tra tion of the null and the al ter na -
tive hy poth e ses

Fig ure 2. Dis tri bu tion of ob ser va tions from both sam ples 
and their com bined ranks
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where n = n1 + n2. Equa tion (15) can be used for check -
ing if the rank ing pro ce dure has been cor rectly per -
formed.

When each of the sam ples has less than 10 el e -
ments (n1 and n2 £ 10), then the de ter mi na tion of sig -
nif i cance lev els can be found in [10], i. e. the lower and 
the up per crit i cal value of W. In two-way tests (when
M1 = M2 is tested), if the cal cu lated value of the test sta -
tis tics WA is lower than, or equal to the lower crit i cal
value, or if it is higher than, or equal to the up per crit i -
cal value, M1, and M2 dif fer, i. e. these two sam ples do
not be long to the same ba sic set, with a pre de fined sig -
nif i cance level a.

In a one-way test (when M1 < M2 is tested) the
crit i cal re gion lies to the left, so H0 is re jected if the ob -
tained value of WA is lower than or equal to the lower
sig nif i cance level. A rank sum in the first sam ple that is
too small in di cates that the sam ple orig i nates from a set
with a lower me dian value. Inversly, when a one-way
test with the al ter na tive H1: M1 > M2 is used, the crit i cal
re gion lies to the right, and the null hy poth e sis is re -
jected if the re al ized value of the test sta tis tics WA is
larger than or equal to the up per sig nif i cance level.

Wilcoxon rank-sum test for
large sam ples

The WA test sta tis tics for large sam ples has an ap -
prox i mately nor mal dis tri bu tion, with the arith me tic
mean of n1(n + 1)/2 and vari ance of nln2(n + 1)/12.
Hence, for sam ple sizes of n1 and n2 > 10, the null hy -
poth e sis is tested by an ap prox i mate test sta tis tics Z,
cal cu lated as

Z
W

n n

n n n
=

-
+

+

A

( )

( )

1

2

1

12
1 2

(16)

Bounds (–z, +z) that need to con tain the ap prox i -
mate test sta tis tics Z are then de ter mined. The value of
the stan dard nor mal (Gaussi an) dis tri bu tion in z is first
de ter mined from

P z Z z F z( ) ( )- < < = -2 1 (17)

where P(–z < Z < z) is the prob a bil ity of Z be ing within
the range (–z, +z), while F(z) is the value of the dis tri -
bu tion func tion in z. Us ing tab u lated val ues of F(z) for
the stan dard nor mal dis tri bu tion, the up per bound z is
de ter mined, and then, sym met ri cally, also the lower
bound –z.

In a two-way test (when M1 = M2 is tested), if the
cal cu lated value of the ap prox i mate test sta tis tics Z is
lower than or equal to the lower bound –z, or if it is
larger than or equal to the up per bound z, M1 and M2

dif fer, i. e. these two sam ples don’t be long to the same
ba sic set with a sig nif i cance level a de ter mined from

P z Z z( )- < < = -1 a (18)

In a one-way test (when M1 < M2 is tetsted) the
crit i cal range lies to the left, so the sam ples don’t be -
long to the same ba sic set if the ob tained value of Z is
less than or equal to the lower bound –z. In versely,
when a one-way test with the al ter na tive H1: M1 > M2

is used, the crit i cal re gion lies to the right, and the sam -
ples do not be long to the same ba sic set if the re al ized
value of the ap prox i mate test sta tis tics Z is larger than
or equal to the up per bound z.

VER I FI CA TION OF THE
AP PLI CA BIL ITY OF THE STA TIS TI CAL
METH ODS TO NU CLEAR COUNT ING
RE SULTS

In or der to ver ify the ef fi ciency of the pre vi ously
de scribed sta tis ti cal meth ods con cern ing nu clear
count ing, a sta tis ti cal anal y sis of back ground ra di a tion 
was per formed, ex pected to fol low the Pois son dis tri -
bu tion, as well as the anal y sis of nu clear count ing of
137Cs ra dio ac tive de cay, ex pected to fol low the nor mal 
dis tri bu tion. The “num ber of pulses” ran dom vari able
was de ter mined from the read ings of a Gei ger-Müller
coun ter with no anti co inci dence pro tec tion. Back -
ground mea sure ments were per formed in 10 s in ter -
vals, pro vid ing a to tal of 1000 val ues for the “num ber
of pulses” ran dom vari able.

The sta tis ti cal sam ple ob tained is, thus, pre -
sented in the form of an ex per i men tal prob a bil ity den -
sity func tion (PDF), ob tained by nor mal iz ing the his -
to gram of mea sured val ues, along with the PDF of the
cor re spond ing the o ret i cal dis tri bu tion with pa ram e -
ters de ter mined from the mea sure ment re sults.
Assuming that the hy poth e sis on the sam ple’s dis tri bu -
tion is true, these two curves should co in cide [10-12].

The sam ple of the “num ber of pulses” ran dom
vari able was treated both with and with out the ap pli ca -
tion of Chauvenet’s cri te rion and of the U-test. The
U-test was ap plied by di vid ing 1000 sta tis ti cal sam ples
into 20 con sec u tive sub-sam ples with 50 val ues of the
ran dom vari able each, which were then tested to de ter -
mine if they belong to the same ran dom vari able as the
first sam ple. Sta tis ti cal sub-sam ples that did not pass the 
test (at the 5% significance level) were re jected.

The ob tained re sults are shown in figs. 3 and 4.
As sum ing a cho sen the o ret i cal dis tri bu tion is ad -

e quate for the in ves ti gated ran dom vari able, the nor -
mal ized and the the o ret i cal curves should co in cide. As 
figs. 3 and 4 clearly dem on strate, the co in ci dence is
much better when the pro posed pro ce dure of re ject ing
spu ri ous re sults is ap plied to the sam ples. This proves
the point that the ap pli ca tion of the pro posed ad di -
tional sta tis ti cal meth ods ex cludes ran dom fluc tu a -
tions of the ra dio ac tive source or those of the back -
ground ra di a tion from the to tal sta tis ti cal sam ple, as
well as pos si ble in ad e qua cies in the ex per i men tal
setup.
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CON CLU SIONS

In this pa per, a method of pu ri fy ing the re sults of
nu clear count ing is pro posed. The pro posed meth ods
of ap ply ing Chauvenet’s cri te rion and the U-test en -
able us to ob tain a sta tis ti cal sam ple of nu clear count -
ing with out sus pi cious sin gle re sults or with out sus pi -
cious groups of con sec u tive re sults, as it of ten hap pens 
in prac tice. For, in prac tice, in nu clear ra di a tion de tec -
tion, it of ten hap pens that in side a sin gle in ter val of
mea sure ment sig nif i cant fluc tu a tions ap pear be cause
of a sig nif i cant shower of sec ond ary cos mic rays or,
due to greater fluc tu a tions in the value of the coun ter’s

dead time. In prac tice, the fluc tu a tion in side one group
of con sec u tive counting re sults ap pears due to a cer -
tain sys tem atic er ror of the ex per i ment in which, over a
lon ger de tec tion pe riod, some other source of ra di a tion 
is su per im posed to mea sured data. These two ef fects
cor rupt the sta tis ti cal regularity of the de tec tion and
the sta tis ti cal sam ple. The pro posed meth ods for the
treat ment of sta tis ti cal sam ples have proven to be ex -
tremely ef fec tive and have yielded a high agree ment
be tween the the o ret i cal dis tri bu tion of ran dom vari -
ables and the cor re spond ing ex per i men tally ob tained
ran dom vari able.
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STATISTI^KA  OBRADA  REZULTATA  NUKLEARNOG  BROJAWA

Po{to ta~an trenutak kada jezgro podle`e radioaktivnom raspadu ne mo`e biti
odre|en, kao ni predvi|awe pquskova sekundarnog kosmi~kog zra~ewa, statisti~ki zakoni igraju
va`nu ulogu u skoro svim slu~ajevima eksperimentalne nuklearne fizike. U ovom radu  opisan je
metod statisti~ke obrade rezultata nuklearnog brojawa dobijenih eksperimentalno, uzimaju}i u
obzir slu~ajne promenqive koje se odnose i na ~este i na retke pojave. Pri obradi mernih podataka
preporu~qivo je najpre odbaciti sumwive slu~ajne promenqive koje kvare statistiku primenom
[oveneovog kriterijuma kao i testirati da li rezultati u statisti~kom uzorku prate jedinstvenu
statisti~ku raspodelu primenom Vilkoksonovog testa sume rangova (U–testa). Provera
predlo`enog statisti~kog metoda izvedena je na statistici dobijenoj iz radioaktivnog izvora
Cs-137 i pozadinskog zra~ewa, za koje se o~ekuje da prate normalnu i Poasonovu raspodelu,
respektivno. Rezultati su pokazali da se primenom predlo`enog statisti~kog metoda iskqu~uju
slu~ajne fluktuacije iz radioaktivnog izvora ili pozadinskog zra~ewa iz celokupnog satisti~kog 
uzorka, kao i mogu}e neadekvatnosti eksperimentalne postavke i potvrdili izuzetno efikasno
slagawe teoretskih raspodela slu~ajnih promenqivih sa odgovaraju}im eksperimentalno
dobijenim raspodelama slu~ajnih promenqivih.

Kqu~ne re~i: statistika brojawa, [oveneov kriterijum, U-test


