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This pa per deals with pos si ble ways of ob tain ing ex panded and com bined un cer tainty
in mea sure ments for four types of GM coun ters with a same coun ter’s tube, in cases
when the con tri bu tors of these un cer tain ties are cos mic back ground ra di a tion and in -
duced overvoltage phe nom ena. Now a days, as a con se quence of elec tro mag netic ra di a -
tion, the lat ter phe nom e non is es pe cially marked in ur ban en vi ron ments. Based on ex -
per i men tal re sults ob tained, it has been es tab lished that the un cer tain ties of an
in flu enced ran dom vari able “num ber of pulses from back ground ra di a tion” and
“num ber of pulses in duced by overvoltage” de pend on the tech no log i cal so lu tion of
the coun ter’s read ing sys tem and con trib ute in dif fer ent ways to the ex panded and
com bined un cer tainty in mea sure ments of the ap plied types of GM coun ters.
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IN TRO DUC TION

The re sult of any mea sure ment con tains un cer -
tainty, mean ing that an ide ally true value of a mea sured 
vari able can not be known. There are many sources of
un cer tain ties in mea sure ments and all of them can not
be taken into con sid er ation. Ac cord ing to the er ror the -
ory, the pre vi ously pre dom i nantly used clas si cal math -
e mat i cal dis ci pline, in for ma tion about the er ror is ob -
tained from the mea sure ment it self. The said value
rep re sents the dif fer ence be tween the ob tained re sult
and an ap pro pri ate value ob tained by stan dard mea sur -
ing in stru men ta tion. The orig i nal vari ables of the er ror 
the ory were ran dom and sys tem atic er rors (sto chas tic

and de ter min is tic vari ables), ide al ized terms no more
in prac tice to day [1]. With the in tro duc tion of a new
con cept, that of mea sure ment un cer tainty, all er rors
were de fined as sto chas tic vari ables and, con se -
quently, a prac ti cally ori ented method of mea sur ing
was cre ated, suit able for ef fi cient ap pli ca tion in all
sorts of ex per i men tal mea sure ments. The dis tinc tion
be tween these two con cepts can, prob a bly, be best
seen in the sche matic rep re sen ta tion given in fig. 1.
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Fig ure 1. Sche matic rep re sen ta tion of some ba sic con -
cepts re lated to mea sure ment un cer tain ties [1]



The ex pres sion of mea sure ment un cer tain ties
uti lizes the terms and math e mat i cal ap pa ra tus of the
clas si cal sta tis ti cal the ory. As sign ing ap pro pri ate dis -
tri bu tion and prob a bil ity func tions to each and ev ery
da tum of un cer tainty is the ba sic as sump tion of the
whole con cept. Apart from that, the fol low ing terms
per tain ing to the do main of un cer tainty in mea sure -
ment are also in tro duced [2]: (1) stan dard un cer tainty,
u, which, ac cord ing to the def i ni tion, equals the stan -
dard de vi a tion, u = s; sta tis ti cal cer tainty suit able for
stan dard un cer tainty de pends on the dis tri bu tion as -
signed to a par tic u late mea sure ment; (2) ex panded un -
cer tainty, U, is de fined as a prod uct of stan dard un cer -
tainty and the cov er age fac tor, k, which de pends on the
as signed dis tri bu tion, U = ku. A high value of sta tis ti -
cal cer tainty, of the or der of 99%, is suit able for ex -
panded un cer tainty. This means that the mea sured
vari able falls within the in ter val xs ± U with high cer -
tainty, where xs is the mean value of the mea sure ment.

Ac cord ing to the method with which the un cer -
tainty is de ter mined, there are two pos si ble types of
un cer tain ties, type A and type B. Type A is de ter mined
solely by the sta tis ti cal method, mean ing that it ex ists
in mea sure ments which are per formed more then
once, in cases when the mea sur ing vari able has a
stochastical na ture. The type B un cer tainty is de ter -
mined by meth ods other than sta tis ti cal anal y sis. This
un cer tainty type can be de ter mined even for a sin gle
mea sure ment, when type A does not ex ist. It in cludes
uses of all avail able data and knowl edge about mea -
sur ing equip ment, in flu enced en vi ron men tal quan ti -
ties, ap pli ca tion of cor rec tion fac tors or phys i cal data
taken from lit er a ture, etc. In this case, it is nec es sary to
as sign an ap pro pri ate dis tri bu tion func tion, since dif -
fer ent dis tri bu tions can be ap plied. As op posed to type
B, in cases of a mean value dis tri bu tion con cern ing
type A, it is al ways the Gaussi an dis tri bu tion (ac cord -
ing to the Cen tral Limit The o rem), even if a mea sured
sto chas tic vari able be longs to some other dis tri bu tion.
For ex am ple, in cases of nat u ral phe nom ena such as
back ground ra di a tion and ra dio ac tive de cay of
radionuclides, dis tri bu tions are as signed on the bases
of sta tis ti cal be hav ior of these phe nom ena. The Pois -
son dis tri bu tion, suit able for low fre quency events
(ap pen dix A), is ap plied to back ground ra di a tion and
the Gaussi an dis tri bu tion, suit able for high fre quency
events (ap pen dix B), is ap plied to in stances of the de -
cay of radionuclides.

The no tion of com bined un cer tainty is in tro -
duced in mea sure ments where there is more then one
in flu enced quan tity con trib ut ing to the said un cer -
tainty. Com bined un cer tainty is used ei ther in re peated
mea sure ments where the un cer tain ties of type A and
type B are si mul ta neously de ter mined or, in a sin gle
mea sure ment (when type A does not ex ist), where
more then one mea sur ing in stru ment is used and each
in stru ment con trib utes to the un cer tainty of the type B.
As a rule, when an ex per i ment is per formed, the de ter -

mi na tion of ex panded and com bined un cer tainty rep -
re sents the fi nal goal of pro cess ing mea sure ment data.

The aim of this pa per is to in ves ti gate the in flu -
ence of cos mic back ground and  overvoltage phe nom -
ena on mea sure ments per formed by dif fer ent types of
GM coun ters. We be lieve it is of ut most im por tance to
take into con sid er ation the overvoltage phe nom e non
in mea sure ments per formed in an ur ban en vi ron ment
(where the elec tro mag netic ra di a tion is high). The
pres ence of overvoltage dur ing these mea sure ments
may well trig ger the read ing sys tem of the coun ter and
give a higher num ber of count ing pulses than ex -
pected. In that sense, when the ex per i ments are per -
formed, the same coun ter’s tube is used, while the
tech no log i cal so lu tion of the elec tronic de vices (coun -
ter read ing sys tem) is change able. The ap plied read ing 
sys tems were made with the same type of tube tech nol -
ogy, dis crete or in te grated, with or with out anti co inci -
dence pro tec tion. Ap pro pri ate sta tis ti cal dis tri bu tions
were as signed to the rel e vant ran dom vari able “num -
ber of pulses from back ground ra di a tion” and “num -
ber of pulses in duced by overvoltage”. Based on the
re sults ob tained, it has been shown that these vari ables
vary in their con tri bu tions to the ex panded and com -
bined un cer tain ties, in cases when the tech no log i cal
so lu tion of the coun ter’s read ing sys tem is changed.

UN CER TAINTY SOURCES OF
GM COUN TERS

Ac cord ing to the known char ac ter is tics of a GM
coun ter [3], by means of a pro cess of de tect ing ion iz -
ing ra di a tion, po ten tial sources of un cer tainty such as:
the de pend ence of de tec tion on the en ergy and in ci dent 
an gle of ra di a tion, coun ter dead time, the read ing sys -
tem (by means of the res o lu tion of the in stru ment), in -
stru ment cal i bra tion er rors, in flu ence of back ground
ra di a tion, un cer tainty aris ing from the mea sure ment
pro cess (count ing im pulses), in flu ence of the
overvoltage phe nom e non in elec tronic de vices (their
wire struc tures) gen er ated by the in duc tion of
overvoltage on the elec tro mag netic rays as a con se -
quence of elec tro mag netic ra di a tion in the en vi ron -
ment where the mea sure ments are per formed (this
phe nom e non be ing es pe cially marked in ur ban en vi -
ron ments) can be indentified.

In es sence, the func tion ing of a GM coun ter is
based on the self-sus tained av a lanche gas eous ef fect
and, in that sense, the en ergy of in ci dent ra di a tion de -
ter mines the num ber of free, po ten tially ini tial elec -
trons in the coun ter’s tube, mean ing that the said en -
ergy con trib utes sig nif i cantly to the sto chas tic
re sponse of the coun ter and, in fact, to the sta tis ti cal
dis charge time [4], di rectly de ter min ing the na ture of a
type A un cer tainty. In a sim i lar way, the an gle of in ci -
dent ra di a tion con trib utes to type A un cer tainty, be -
cause the num ber and po si tion of free elec trons de -

K. Stankovi}, et al.: Ex panded and Com bined Un cer tainty in Mea sure ments by GM Counters 65



pend on this an gle, that be ing es pe cially marked in a
tube with a co ax ial elec tric field. The dead time of a
coun ter is a source of type B or com bined un cer tainty,
de pend ing on the de ter min ing method. De ter min ing
dead time by re cord ing pulses at the coun ter’s out put
can be con di tion ally ar ranged to suit type B un cer -
tainty, while de ter min ing dead time by the two sources
method is to be con sid ered as a com bined un cer tainty,
be cause the stochastical na ture of ra dio ac tive de cay
has to be taken in con sid er ation.

The ap plied read ing sys tem is a source of type B
un cer tainty and de pends on the res o lu tion of the coun -
ter’s tech no log i cal so lu tion, in the same way the true
value of a mea sured vari able (the elec tri cal dis charge
through out the coun ter’s tube which is of an an a log na -
ture) is sym met ri cally ar ranged through the dig i tal read -
ing, uni formly dis trib uted over an in ter val of  n – 1/2
and n + 1/2 dig its. The un cer tainty due to in stru ment
cal i bra tion is of type B and, in al most all cases, a com -
po nent of un cer tainty aris ing from sys tem atic ef fects.
Back ground cos mic ra di a tion is a source of com bined
un cer tainty and the de ter mi na tion of this kind of un cer -
tainty, with out doubt, the most dif fi cult one be cause of
its fluc tu a tion and en ergy struc ture. The con tri bu tion of
back ground ra di a tion to un cer tainty can be de creased
by ap ply ing anti co inci dence pro tec tion and back -
ground ra di a tion cor rec tion, but it can never be com -
pletely elim i nated. The un cer tainty of count ing im -
pulses from a ra dio ac tive source is of type A, be cause
the deexcitation of a nu cleus is com pletely ran dom and
noth ing can de ter mine the deexcitation mo ment. In
other words, it is im pos si ble to con nect deexcitation
with any mea sur ing law – since this pro cess would be of 
a stochastical na ture and as so ci ated with the Gaussi an
dis tri bu tion (be cause of the pos si ble time bal ance in its
oc cur rence).

The minimization of elec tronic com po nents and,
to an even greater ex tent, the ex po sure of the en vi ron -
ment to elec tro mag netic ra di a tion, lead to fre quent oc -
cur rences of overvoltages within elec tronic de vices
within GM coun ters, which can, in de pend ently of the
coun ter’s tube, trig ger the read ing sys tem and, in do ing
so, cause a type A un cer tainty. The in flu ence of these
sources of un cer tainty can be de creased by ap ply ing an
overvoltage pro tec tion sys tem of elec tronic de vices
(co or di na tion of isolations at low volt age lev els) and/or
by per form ing mea sure ments in an area pro tected from
elec tro mag netic ra di a tion (over 100 dB pro tec tion).

EX PER I MEN TA TION AND
PRO CESS ING OF
MEA SURE MENT DATA

With the aim of de ter min ing mea sure ment un -
cer tain ties of GM coun ters stem ming from back -
ground ra di a tion and the overvoltage phe nom e non, all 
ex per i ments were per formed in highly-con trolled lab -

o ra tory con di tions, in volv ing four types of GM coun -
ters, with the same coun ter’s tube be ing ap plied. The
GM coun ters used were: (1) – a coun ter made in a dis -
crete semi con duc tor tech nol ogy with out an anti co -
inci dence pro tec tion, (2) – a coun ter made in a dis crete
semi con duc tor tech nol ogy with an anti co inci dence
pro tec tion, (3) – a coun ter made in an in te grated tech -
nol ogy with out an anti co inci dence pro tec tion, and (4)
– a coun ter made in tube tech nol ogy with out an anti co -
inci dence pro tec tion. Dur ing the ex per i ment, back -
ground ra di a tion and num ber of pulses from the ra dio -
ac tive ra dium source were mea sured in the proximities 
of each type of the coun ters.

In or der to sta tis ti cally de ter mine the dis tri bu tion 
of the ran dom vari able “num ber of pulses from back -
ground ra di a tion” and “num ber of pulses from a ra dio -
ac tive source”, the ex per i ments were per formed in two 
se ries, in volv ing 400 suc ces sive mea sure ment per se -
ries, in 5 s in ter vals, with out a ra dio ac tive source and
with it, re spec tively. Sim i larly, the sta tis ti cal dis tri bu -
tion of the ran dom vari able of a num ber of pulses in -
duced by overvoltage was de ter mined, whereby, dur -
ing the ex per i ment, all of the ra dio ac tive sources were
dis placed from the lab o ra tory and a two-elec trode
spark cham bers (with a 3 mm inter-elec trode gap, at -
mo spheric con di tions and a 100 kV volt age and fre -
quency of suc ces sive break downs amount ing to, ap -
prox i mately 8 Hz), was placed close to the coun ter.
Dur ing these mea sure ments, the coun ter’s tube was
pro tected from the cham ber’s in flu ence by a leaded
screen (made of leaded bricks) and, in that sense, only
the elec tronic de vices of the GM coun ter were ex -
posed to elec tro mag netic ra di a tion. The ob tained re -
sults were cor rected to back ground ra di a tion and
coun ter dead time (de ter mined by the two sources
method). Dur ing the ex per i ment, other rel e vant pa -
ram e ters had con stant values.

Ac cord ing to the ob tained and cor rected re sults,
the time fluc tu a tion of the mea sured vari able is de ter -
mined. Then the the o ret i cal sta tis ti cal dis tri bu tions,
as signed to a ran dom vari able “num ber of pulses from
back ground ra di a tion”, “num ber of pulses from a ra -
dio ac tive source” and “num ber of pulses in duced by
overvoltage,” are de fined. Ap pro pri ate dis tri bu tion
pa ram e ters are de ter mined by the mo men tum method
and the max i mum like li hood method with in di rect
like li hood func tion es ti ma tion [5].  It is from these re -
sults and de pend ing on the con di tions of the ex per i -
ment that the pos si bil ity of de ter min ing mea sure ment
un cer tainty arises. 

Un cer tainty aris ing from the coun ter’s dead time 
is de ter mined ac cord ing to
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where n is the real num ber of pulses, m is the reg is tered 
num ber of pulses cor rected on back ground ra di a tion
and t is the dead time of the coun ter. Ac cord ing to
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the dead time of the coun ter is cal cu lated, where m1 is
the reg is tered num ber of pulses with the first source
(within the de ter mi na tion of dead time by the two
sources method), m2 is the reg is tered num ber of pulses
with the sec ond source, m12 is the reg is tered num ber of
pulses with both of them and B is the num ber of pulses
from back ground ra di a tion, and fur ther, ac cord ing to
eq. (2)
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where um1A, um2A, um12A are the un cer tain ties of type A
aris ing from reg is ter ing pulses with first, sec ond, and
both sources si mul ta neously, and uBA is the un cer tainty 
of type A aris ing from back ground ra di a tion.

The un cer tainty of the read ing sys tem aris ing
from the res o lu tion of the mea sur ing in stru ment, given 
the pre vi ous hy poth e sis that the real value of mea sured 
vari ables ex ists over the in ter val of n – 1/2 to n + 1/2
dig its with a uni form prob a bil ity, where the res o lu tion
has a value of a sin gle digit in all mea sure ments, yields
to the ex panded un cer tainty with a value of 0.5 dig its.
The stan dard de vi a tion, ac cord ing to the uni form dis -
tri bu tion as signed to the un cer tainty by the res o lu tion
of the read ing sys tem, is s = 0.5/31/2 and stan dard un -
cer tainty is uB = 0.29 dig its [6].

As it has al ready been said, back ground cos mic
ra di a tion is a source of com bined un cer tainty, but this
ap plies only to the type A un cer tainty which is de ter -
mined ac cord ing to the ex per i men tally es tab lished fact 
that the ran dom vari able “num ber of pulses from back -
ground ra di a tion” be longs to the Pois son dis tri bu tion.
The sec ond key mo ment per tain ing to this em pir i cal
dis tri bu tion is de ter mined as a prod uct of the num ber
of events and ap pro pri ate event prob a bil ity. The his to -
gram and prob a bil ity den sity func tion, figs. 2 and 3,
re spec tively, rep re sent ex per i men tally ob tained re -
sults for a GM coun ter made in an in te grated tech nol -
ogy with out anti co inci dence pro tec tion.

We have of fered a the o ret i cal ex pla na tion,
backed by ex per i men tal re sults, that the ran dom vari -
able “num ber of pulses from a ra dio ac tive source” be -
longs to the Gaussi an dis tri bu tion. We have, also, de -

ter mined the sec ond key mo ment of con se quence for
the stan dard un cer tainty of type A. The his to gram and
prob a bil ity den sity func tion, figs. 4 and 5, re spec -
tively, rep re sent ex per i men tally ob tained re sults for a
GM coun ter made in an in te grated tech nol ogy with out
anti co inci dence pro tec tion.

The un cer tainty caused by the overvoltage phe -
nom e non is of type A and it has been ex per i men tally
es tab lished that the ran dom vari able “num ber of
pulses in duced by overvoltage” be long to the Pois son
dis tri bu tion. The un cer tainty caused by overvoltage is
de ter mined in the same way as the un cer tainty caused
by back ground ra di a tion. The his to gram and prob a bil -
ity den sity func tion, figs. 6 and 7, re spec tively, rep re -
sent ex per i men tally ob tained re sults for a GM coun ter
made in an in te grated tech nol ogy with out anti co inci -
dence pro tec tion.
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Fig ure 2. His to gram of back ground ra di a tion num ber of
pulses in the case of a GM coun ter made in an in te grated
tech nol ogy with out anti co inci dence pro tec tion

Fig ure 3. Den sity func tion of back ground ra di a tion
num ber of pulses in the case of a GM coun ter made in an
in te grated tech nol ogy with out anti co inci dence pro tec -
tion



Type A and type B un cer tain ties ob tained by pre -
vi ously ex plained pro ce dure are con di tion ally in de -
pend ent of each other and stan dard com bined un cer -
tainty can be de ter mined as [2]

u u uc = +A B
2 2 (5)

The ex panded and com bined un cer tainty (over -
all un cer tainty) is de ter mined by mul ti ply ing eq. (5)
and cov er age fac tor k. In the case of type A and type B
un cer tain ties, this fac tor gains its val ues over the in ter -
val (31/2, 3), de pend ing on the as signed dis tri bu tion. In
the case of a com bined un cer tainty, as a com pro mise
for the value of the cov er age fac tor, the value of 2.5
can be adopted [1].

RE SULTS AND DIS CUS SION 

The over all un cer tainty for a coun ter made in a
dis crete semi con duc tor tech nol ogy with out anti co -
inci dence pro tec tion is 12.31%.

Over all un cer tainty for a coun ter made in a dis -
crete semi con duc tor tech nol ogy with anti co inci dence
pro tec tion is 6.93%.

Over all un cer tainty for a coun ter made in an in -
te grated tech nol ogy with out anti co inci dence pro tec -
tion is 17.16%.

Over all un cer tainty for a coun ter made in tube
tech nol ogy with out anti co inci dence pro tec tion is
9.24%.

The ma jor con tri bu tors of the dif fer ences be -
tween over all un cer tainty val ues are the un cer tain ties
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Fig ure 4. His to gram of the ra dio ac tive source of num ber
of pulses in the case of a GM coun ter made in an in te -
grated tech nol ogy with out anti co inci dence pro tec tion

Fig ure 5. Den sity func tion of a ra dio ac tive source of a
num ber of pulses in the case of a GM coun ter made in an
in te grated tech nol ogy with out anti co inci dence
pro tec tion

Fig ure 6. His to gram of in duced overvoltage num ber of
pulses in the case of a GM coun ter made in in te grated
tech nol ogy with out anti co inci dence pro tec tion

Fig ure 7. Den sity func tion of an in duced overvoltage
num ber of pulses in the case of a GM coun ter made in an
in te grated tech nol ogy with out anti co inci dence
pro tec tion



caused by back ground ra di a tion and in duced
overvoltages. As for the coun ters made in tube tech -
nol ogy, the un cer tainty caused by in duced
overvoltages has not been no ticed, as op posed to the
cases of coun ters made in an in te grated tech nol ogy
where the said source of un cer tainty is a ma jor con trib -
u tor of over all un cer tainty. In cases in volv ing coun ters 
with an anti co inci dence pro tec tion, the un cer tainty
caused by back ground ra di a tion has not been no ticed.
For all other types of coun ters, this source of un cer -
tainty has proved to be of an ap prox i mately same
value. Other known sources of un cer tainty did not sig -
nif i cantly dif fer among them selves. 

CON CLU SION

Based on con sid er ations pre vi ously stated, the
in flu ence of cos mic back ground ra di a tion and
overvoltage phe nom ena on the value of ex panded and
com bined un cer tainty in mea sure ments with dif fer ent
types of GM coun ters is shown here. The
minimization of elec tronic com po nents and, even to a
greater ex tent, the ex po sure of en vi ron ment to elec tro -
mag netic ra di a tion, lead to fre quent oc cur rences of
overvoltages within the elec tronic de vices of GM
coun ters which can trig ger the read ing sys tem.

Re sults ob tained by a GM coun ter with a read ing 
sys tem made in an in te grated tech nol ogy show the in -
flu ence of this phe nom e non on ex panded and com -
bined un cer tainty. The in flu ence of this phe nom e non
on mea sure ment un cer tainty can be de creased by ap -
ply ing   overvoltage pro tec tion of elec tronic de vices
(co-or di na tion of isolations at low volt age lev els)
and/or by per form ing mea sure ments in an area pro -
tected from elec tro mag netic ra di a tion (over 100 dB
pro tec tion). On the other hand, the con tri bu tion of cos -
mic back ground ra di a tion to mea sure ment un cer tainty 
is no ticed within GM coun ters with out anti co inci -
dence pro tec tion.

Thus, it can be con cluded that de creas ing the ex -
panded and com bined un cer tainty can be achieved by
a suit able tech no log i cal so lu tion, i. e. by means of in -
creas ing both ef fi ciency and anti co inci dence and
overvoltage pro tec tion of the elec tronic de vices. In
fur ther in ves ti ga tions, the ef fects of in ci dent ra di a tion
en ergy and an gle on ex panded and com bined un cer -
tainty are to be in cluded, es pe cially in the vi cin ity of a
coun ter’s dis crim i na tion level.

AP PEN DIX A

The Pois son dis tri bu tion is de rived from the bi -
no mial dis tri bu tion when n tends to ward in fin ity and,
at the same time, np = l re mains con stant (Pois son’s
lim it ing-value state ment)

   lim ( )
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Since prob a bil ity p is very small for the large n
and  np =  l = con stant, Pois son’s dis tri bu tion de scribes 
rare events.

Pois son’s den sity func tion is given by

P x k
k

k
k

( )
!

, , ,= = =-e l l 0 1 2K (A.2)

The Pois son dis tri bu tion is a one pa ram e ter dis -
crete dis tri bu tion that takes on nonnegative in te ger
val ues. The pa ram e ter  l, is both the mean and the vari -
ance of the dis tri bu tion. Thus, as the size of the num -
bers in a par tic u lar sam ple of a Pois son ran dom num -
ber gets larger, so does the vari abil ity of that num ber.

The Pois son dis tri bu tion is ap pro pri ate for all
ap pli ca tions in volv ing count ing the num ber of times a
ran dom event oc curs in a given amount of time, dis -
tance, area, etc. It is also used in the re li abil ity the ory
and in the the ory of el e men tary par ti cles.

AP PEN DIX B

A ran dom pro cess pro duces a nor mally dis trib -
uted variate when the lat ter can be con ceived as the
sum of a large num ber of in de pend ent, ran domly dis -
trib uted vari ates, and when each of these vari ates
makes only an in sig nif i cant con tri bu tion to the sum
(cen tral lim it ing-value state ment). This model, which
can be ap plied to many ran dom phe nom ena (in clud ing
dis charge pro cesses, mea sur ing er rors and so on),
brings us to the ex traor di nary sig nif i cance of the nor -
mal dis tri bu tion, de rived from de Moivre, Laplace,
and Gauss er ror and com pen sa tion cal cu la tions. 

The Gaussi an den sity func tion is given by
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and the Gaussi an dis tri bu tion func tion is given by
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(B.2)

The Gaussi an dis tri bu tion is a two pa ram e ter
fam ily of curves. The first pa ram e ter, µ, is the mean,
the sec ond, s, the stan dard de vi a tion. For ex per i men -
tally ob tained data, the stan dard de vi a tion can be de -
rived from the mean value of the sam ple, ac cord ing to:

s m= (B.3)
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Koviqka STANKOVI], Danijela ARAN\I],
\or|e LAZAREVI], Predrag OSMOKROVI]

PRO[IRENA  I  KOMBINOVANA  MERNA  NESIGURNOST
GAJGER-MILEROVOG  BROJA^A

U radu je opisan postupak dobijawa pro{irene i kombinovane merne nesigurnosti za ~etiri
tipa GM broja~a sa istom broja~kom cevi u slu~ajevima kada mernu nesigurnost u merewa unose
pozadinsko zra~ewe – fon i indukovane prenaponske pojave. Kao posledica elektromagnetnog zra~ewa, 
prenaponske pojave su posebno izra`ene u urbanim sredinama. Na osnovu dobijenih eksperimentalnih
rezultata utvr|eno je da u zavisnosti od tehnolo{kog re{ewa broja~a variraju merne nesigurnosti
uticajnih slu~ajnih veli~ina „broj impulsa od pozadinskog zra~ewa” i „broj impulsa od prenapona” i
iz tog razloga daju razli~it doprinos pro{irenoj i kombinovanoj mernoj nesigurnosti kod
primewenih tipova GM broja~a.

Kqu~ne re~i: merna nesigurnost, GM broja~, pozadinsko zra~ewe, prenaponske pojave, mrtvo
jjjjjjjjjjjjjjjjjjjjjjjvreme


