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GEANT4 based Monte Carlo sim u la tions have been car ried out for the de ter mi na tion of ef fi -
ciency and con ver sion fac tors of a gas-flow ion iza tion cham ber for beta par ti cles emit ted by
86 dif fer ent ra dio iso topes cov er ing the av er age-b en ergy range of 5.69 keV-2.061 MeV. Good 
agree ments were found be tween the GEANT4 pre dicted val ues and cor re spond ing ex per i -
men tal data, as well as with EGS4 based cal cu la tions. For the re ported set of b-emit ters, the
val ues of the con ver sion fac tor have been es tab lished in the range of 0.5×1013-2.5×1013

Bqcm–3/A. The com puted xe non-to-air con ver sion fac tor ra tios have at tained the min i mum
value of 0.2 in the range of 0.1-1 MeV. As the ra dius and/or vol ume of the ion cham ber in -
creases, con ver sion fac tors ap proach a flat en ergy re sponse. These sim u la tions show a small,
but sig nif i cant de pend ence of ion iza tion ef fi ciency on the type of wall ma te rial.
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IN TRO DUC TION

Ion iza tion cham bers are widely used for the
mea sure ment of radiopharmaceutical ac tiv ity [1-4],
ex ter nal do sim e try and the as sess ment of ra di a tion
haz ard due to in ha la tion of beta emit ters [5, 6], as well
as in the as sur ance of the qual ity of ra dio ac tiv ity stan -
dards [7, 8], en vi ron men tal mon i tor ing [9, 10], and ra -
dio-chro nol ogy [11].

These de tec tors are highly pre cise and yield a
reproducibility of re sults of above 0.05% for long-lived
radionuclides [12]. They are char ac ter ized by a fast re -
sponse and a wide dy namic range of ac tiv ity mea sure -
ments. In the past, much of the re search ef fort was cen -
tered on the cal i bra tion of ion cham bers. An der son et al. 
[13] car ried out a re sponse study of the ion iza tion
cham ber to the ra di a tion field aboard a space ship and
com pared it with that of a stan dard Gei ger-Müller de -
tec tor. Yoshida et al. [14] used short-lived ra dio ac tive
no ble gases, 133Xe, 135Xe, and  41Ar for cal i bra tion pur -
poses. They con cluded that the tech nique pro posed can
be used for a re li able es ti ma tion of the ac tiv ity con cen -
tra tions of gases. Ac cord ing to them, the in flu ence of
im pu ri ties pres ent does not pose a se ri ous prob lem.

Schrader  [15] car ried out a cal i bra tion of an ion -
iza tion cham ber based on the sec ond ary stan dard mea -

sur ing sys tem for nu clear me dic i nal ap pli ca tions. The
mea sure ment of a sig nal-cur rent from the re-en trant
4pg-ion iza tion cham ber was car ried out by means of a
mod i fied Townsend bal ance. For nine teen radionuclide
and three ion iza tion cham bers used in the study, de vi a -
tions of the or der of 0.5% were re ported. Also, the cor -
re spond ing cal i bra tion qual ity es ti ma tor of val ues less
than 0.2%  was de ter mined. The long-term sta bil ity of
such cal i bra tions was then tested at reg u lar in ter vals us -
ing 137Cs and 226Rb sources. The ef fi ciency curve for
thir teen dif fer ent radionuclides yielded a value of over -
all un cer tainty better than 1.8%  [16]. A re vised pho ton
ef fi ciency curve, with a rel a tive stan dard un cer tainty
lower than 0.01 for Eg > 65 keV, has been re ported by
Michotte [17], along with b-ef fi ciency curves us ing
seven quasi-pure beta emit ters. 

Fit ting meth ods have also been used for con -
struct ing en ergy-de pend ent ef fi ciency curves in ion -
iza tion cham ber ap pli ca tions [18], yield ing dif fer -
ences down to a few percents from the cor re spond ing
ex per i men tal data.  Michotte et al. [19] have de vel -
oped a non-it er a tive ap proach for the de ter mi na tion of
the ion iza tion cham ber ef fi ciency curve and have re -
ported that de tailed cal cu la tions in volv ing the b-spec -
tra shape are not to be con sid ered su per flu ous.

Typ i cally, Monte Carlo based sim u la tion tech -
niques have been used for  the the o ret i cal es ti ma tion of 
the ef fi ciency of var i ous types of ra di a tion de tec tors
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[20], in clud ing ion iza tion cham bers. In most of these
stud ies, pho ton-ef fi ciency cal cu la tions have been per -
formed. Gostley et al. [12] have used the GEANT code 
[21] for a re sponse study of stan dard IG11 4pg-ion iza -
tion cham bers. Amiot [22] used the PENELOPE code
[23] for the de ter mi na tion of the cal i bra tion fac tor of
the ion iza tion cham ber for 18F, 99mTc, 111In, and 123I.
Visvikis et al. [24] have used the GEANT4 based
GATE pack age [25] for depth-dose pro fil ing ap pli ca -
tions. The PENELOPE code has been em ployed by
Kryeziu et al. [26] for the de ter mi na tion of ion iza tion
cham ber cal i bra tion fig ures and vol ume cor rec tion
fac tors for 90Y, 125I, 131I, and 177Lu. Simoes et al. [27]
have uti lized the MCNPX code [28] for the es ti ma tion
of ion iza tion cham ber cal i bra tion co ef fi cients for 18F
and 99mTc. By us ing the EGSnrc code [29], the cor rec -
tion fac tors for non-ref er ence con di tions in ion cham -
ber pho ton do sim e try were also re cently in ves ti gated
[30].

Tompkins et al. [31] used bremmstrahlung mea -
sure ments in ion iza tion cham bers for the de ter mi na -
tion of b-ac tiv i ties ex per i men tally. Di rect mea sure -
ments of gas eous ac tiv i ties, by dif fu sion-in
pro por tional coun ters, were car ried out by Yoshida et
al. [32] and Bielajew et al. [33] de vel oped in-house
pa ram e ter re duced elec tron step al go rithm for Monte
Carlo sim u la tion of elec tron trans port. Also, Torii [34]
car ried out a de tailed in ves ti ga tion of the ef fi ciency of
the gas-flow ion cham ber us ing the EGS4 code [35].
Re ported re sults re mained within 8% of the cor re -
spond ing ex per i men tal val ues.

In this work, we have cal cu lated the val ues of ion -
iza tion cham ber ef fi ciency em ploy ing the GEANT4.9.2
code, re ferred to as GEANT4, here af ter. This spans the
de pend ence of ion cham ber ef fi ciency to the range of
b-en ergy val ues, ra dius and vol ume of the ion-cham ber,
wall ma te rial, and type of fill gas. These cal cu la tions
have been per formed us ing monoenergetic, as well as ac -
tual en ergy spec tra, of 86 dif fer ent types of b-emit ters.
Com par i sons of the GEANT4 cal cu lated val ues of ef fi -
cien cies with the cor re spond ing ex per i men tal data and
with the EGS4 re sults are also pre sented in this pa per.

DE SCRIP TION OF THE ION IZA TION
CHAM BER

A com monly used de tec tor at var i ous nu clear fa -
cil i ties [34] has been se lected as the stan dard ion iza -
tion cham ber for these stud ies. A cross-sec tional view
of the ion cham ber, along with a de tailed ar range ment
of its var i ous com po nents, is shown in fig. 1. The di -
am e ter of the  cy lin dri cal an ode is 12.4 cm, its height is
15.1 cm, its ef fec tive vol ume 1500 cm3. It has a wall
thick ness  of  0.3  cm. The cath ode  has a di am e ter of
0.5 cm and  height equal to 11.2 cm. Both elec trodes
are made of 304-stain less steel. Nor mally, the cham ber 
is filled with air at a pres sure of 101.3 kPa and a tem -
per a ture of 20 °C.  

MA TE RI ALS AND METH ODS 

For ef fi ciency cal cu la tions, the Monte Carlo
based GEANT4 code has been used. The sim u la tions
start with an uni formly dis trib uted ran dom se lec tion of 
the lo ca tion of  b-par ti cle emis sions from the ac tive
vol ume. The b-par ti cles are emit ted isotropically, in
all pos si ble ran dom di rec tions. This pro cess is fol -
lowed by their track ing in var i ous re gions and stops
when they ei ther leave the de tec tor sen si tive vol ume or 
their en ergy be comes smaller than the pre scribed
value of the thresh old cut-off en ergy. In the lat ter case,
b-par ti cles are as sumed to de posit the re sid ual en ergy
lo cally. The to tal en ergy de po si tion for each b-par ti cle
is cal cu lated and this pro cess, called sam pling, is re -
peated a large enough num ber of times, so as to re duce
sta tis ti cal fluc tu a tions be low the pre scribed limit. In
these sim u la tions, sam pling of more than  b-par ti cles
has been car ried out for each data point av er ag ing.

Fol low ing the steps of Samei et al. [36],  b-spec -
tra have been mod eled by tak ing the prod uct of the
shape func tion as so ci ated with a par tic u lar tran si tion
with the Fermi func tion and [(E – V0)

2 – 1]1/2 fac tor;
where V0 = 1.13 a2|Z|4/3, a is the fine struc ture con -
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Fig ure 1. Sche matic di a gram of the ion iza tion cham ber
high light ing its var i ous com po nents and di men sions [34]



stant (1/137), and Z – the atomic num ber of the prog -
eny nu cleus taken as in put, along with the value of the
end point en ergy of each par ti cle, per cent emis sion,
and the state and de gree of tran si tions. The stan dard
nor mal iza tion pro ce dure of di vid ing the com puted
prob a bil i ties with their sum over the en tire en ergy
range was ap plied. Fur ther more, while car ry ing out
Monte Carlo sam pling, these dis crete dif fer en tial
prob a bil i ties were con verted to cor re spond ing cu mu -
la tive val ues.

Ion iza tion ef fi ciency is de fined as a ra tio of the
mea sured cur rent (Ie) to the ex pected cur rent for to tal
en ergy de po si tion (It). This has been cal cu lated us ing
the Monte Carlo sum ma tion [34] as
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ber of ra di a tion emis sion modes in clud ing b± de cay,
in ter nal con ver sion and the Au ger elec tron emis sion.

Since the ion iza tion cur rent de pends on the con -
cen tra tion (C) of ra dio ac tive gas as in [34]
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with V  be ing the ac tive vol ume of the ion iza tion cham -
ber, Eave the av er age en ergy of elec tron per dis in te gra -
tion, and W – the av er age en ergy re quired for the ion -
iza tion of the fill-gas. There fore, the con ver sion fac tor
(K), de fined as the ra tio of the ion iza tion cur rent to the
con cen tra tion of ra dio ac tive gas, is given by the ex -
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where H rep re sents the to tal num ber of in ci dent par ti -
cles  used  in  the  sim u la tions  [34]. The lo ca tion of the
dis in te gra tion at the cy lin dri cal po lar co-or di nates (r, 
q, z) has been sam pled us ing stan dard re la tions
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where z1 is the height of the cath ode, L – the height of
the ion iza tion cham ber, and Rin and Rout are the in ner
and outer ra dii, as shown in fig. 1. The po lar an gle and
the ax ial height are ran domly sam pled, us ing the equa -
tion

q x= 2 2p (5)

z L= x3 (6)

where x1, x2,  and x3 are uni form ran dom num bers in
the [0, 1] range.

RE SULTS AND DIS CUS SION

The com puted val ues for ion iza tion cham ber
ef fi ciency of 86 dif fer ent radionuclides us ing the
GEANT4 code are listed in tab. 1, along with the cor -
re spond ing val ues of  av er age b-en er gies. The ion iza -
tion cham ber wall has been con sid ered as stain less
steel  with  air em ployed as the fill gas with the value
of ion iza tion en ergy equal to 33.97 eV per ion-pair.
Com par i sons of the GEANT4 com puted vari a tion of
ion iza tion cham ber ef fi ciency with en ergy, with the
cor re spond ing ex per i men tal data and EGS4 re sults,
are shown in fig. 2. GEANT4 sim u la tions have been
car ried out in two dif fer ent in stances for each
radionuclide. In the first one, all b-par ti cles have
been con sid ered to be monoenergetic, with en ergy
equal to the cor re spond ing av er age b-en ergy. In the
sec ond case, de tailed b-spec tra were em ployed.

From fig. 2, it is clear that monoenergetic par ti -
cles tend to give over es ti mated val ues of com puted ef -
fi cien cies. The de tailed  b-spec tra-based GEANT4
sim u lated val ues of ef fi cien cies show good agree ment
with the cor re spond ing ex per i men tal mea sure ments
through out the en ergy range. It should be noted that
the GEANT4 com puted val ues ex hibit a smaller de vi -
a tion from the cor re spond ing ex per i men tal data, es pe -
cially in the me dium en ergy range, whereas EGS4 re -
sults by Torii [34] show con sid er able de vi a tions. It
may also be noted that the 133Xe mea sured value ex hib -
its a large dis crep ancy with the cor re spond ing
GEANT4 com puted value, which may pos si bly be at -
trib uted to the in flu ence of con ver sion elec trons, as
pointed out ear lier by Torii [34].

The en ergy-de pend ent vari a tion of ion iza tion
cham ber ef fi ciency for four dif fer ent fill gases has
been com puted us ing GEANT4 and the cor re spond ing 
re sults are shown in fig. 3. As ex pected, with the high -
est Z-num ber, xe non has the dom i nat ing value of ef fi -
ciency through out the en ergy range. This is fol lowed
by ar gon and, then, by air  mixed with meth ane, yield -
ing the small est val ues of ef fi ciency. These re sults are
based on em ploy ing de tailed b-spec tra in GEANT4
sim u la tions. In all cases, the low av er age en ergy
b-spec tra yield larger val ues of ion iza tion ef fi ciency,
since they have a higher prob a bil ity of lo cal de po si tion 
of their en tire en ergy. The value of ef fi ciency de -
creases rap idly as the av er age en ergy in creases.

A good agree ment is found while com par ing the
GEANT4 com puted val ues of the con ver sion fac tor
us ing de tailed b-spec tra with the cor re spond ing ex per -
i men tal mea sure ments, as shown in fig. 4. The com -
puted val ues of the con ver sion fac tor show broad min -
ima in the range of 0.07 MeV-0.3 MeV, whereas small
vari a tions in radionuclide con cen tra tions yield large
vari a tions in the cor re spond ing cur rent. There fore, the
sen si tiv ity of the ion iza tion cham ber to wards the cor -
re spond ing set of radionuclides is higher.

The de pend ence of the con ver sion fac tor on the
ra dius of the ion iza tion cham ber has also been stud ied
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for said 86 dif fer ent radionuclides. In these sim u la -
tions, the to tal vol ume of the de tec tor   has  been  kept 
at a con stant of 1.5 li ter. The cor re spond ing re sults, as
shown  in  fig.   5,  in di cate a   strong  de pend ency  of 
the con ver sion  fac tor  on de tec tor  ra dius  in  the  3  cm 
to 5 cm range val ues. For larger val ues of de tec tor ra -
dii, the sen si tiv ity to wards  the de tec tor ra dius de -
creases and the val ues of the con ver sion fac tor ap -
proach a flat lim it ing re sponse.

Keep ing the ra tio of de tec tor ra dius-to-height at
a con stant value of 6.2/15.1, the de pend ence of the

con ver sion fac tor on de tec tor vol ume has been stud -
ied. The cor re spond ing GEANT4 com puted vari a tion
of the con ver sion fac tor with the av er age-en ergy for
de tec tor vol ume in the range of 1-10 li ter is shown in
fig. 6. By in creas ing the de tec tor vol ume, the en -
ergy-de pend ent val ues of the con ver sion fac tor ap -
proach a lim it ing flat re sponse and de tec tor sen si tiv ity
ap proaches a max i mum value over nearly the en tire
av er age b-en ergy range.

Gas-flow ion iza tion cham bers are gen er ally
filled with air. How ever, meth ane (CH4)- and ar -
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Ta ble 1. GEANT4 cal cu lated val ues of ion iza tion cham ber ef fi ciency for var i ous radionuclides, for air at standard
pressure and temperature (STP)

Radionuclide Eb [MeV] Efficiency Radionuclide Eb [MeV] Efficiency

3H 0.00569 0.99241 198Au 0.313 0.09869
210Pb 0.0063 0.98873 126I 0.315 0.09732
106Ru 0.01 0.9759 43K 0.326 0.09545
63Ni 0.0172 0.94524 52Fe 0.34 0.0935
129I 0.0359 0.75033 47Ca 0.344 0.08426

95Nb 0.0434 0.73067 88Kr 0.348 0.09044
234Th 0.046 0.69276 135I 0.375 0.08006

35S 0.0488 0.68254 11C 0.386 0.07502
14C 0.0495 0.6943 99Mo 0.392 0.07654

203Hg 0.0577 0.60919 74As 0.407 0.06979
147Pm 0.062 0.57279 133I 0.409 0.07158
132Te 0.063 0.56527 81Rb 0.445 0.06531
103Ru 0.0716 0.54593 41Ar 0.464 0.06155

33P 0.0769 0.49925 13N 0.492 0.05588
45Ca 0.0772 0.481 132I 0.496 0.05503

144Ce 0.0822 0.45482 84Rb 0.527 0.04879
60Co 0.0958 0.38961 140La 0.528 0.05231

133Xe 0.1004 0.36774 24Na 0.554 0.04855
212Pb 0.101 0.37469 73Se 0.564 0.04622
59Fe 0.116 0.32255 208Tl 0.567 0.04575
95Zr 0.116 0.32157 89Sr 0.583 0.04527
82Br 0.135 0.2997 40K 0.593 0.04441
65Zn 0.143 0.28283 91Y 0.603 0.04287

141Ce 0.145 0.24603 86Rb 0.668 0.03865
28Mg 0.151 0.24617 32P 0.695 0.03618
134Cs 0.157 0.19332 15O 0.735 0.03359
47Sc 0.162 0.23353 49Sc 0.824 0.02873
192Ir 0.18 0.19697 124I 0.824 0.0288
131I 0.183 0.18541 68G 0.829 0.02737
90Sr 0.196 0.17845 234Pam 0.831 0.02828
58Co 0.201 0.18426 56Mn 0.832 0.02912
22Na 0.216 0.16794 49Ca 0.875 0.02692
64Cu 0.219 0.15532 90Y 0.934 0.02565
204Tl 0.238 0.14176 66Cu 1.076 0.02001
52Mn 0.242 0.14251 52Mnm 1.172 0.01814

18F 0.25 0.13394 144Pr 1.217 0.01764
85Kr 0.251 0.12489 28Al 1.243 0.01704
62Zn 0.259 0.13077 62Cu 1.314 0.01567
140Ba 0.277 0.11623 42K 1.425 0.01550
115Inm 0.279 0.1139 106Rh 1.425 0.01437
135Xe 0.303 0.10668 82Rb 1.475 0.01310
210Bi 0.307 0.10154 38Cl 1.554 0.01479
36Cl 0.312 0.10013 88Rb 2.061 0.00923



gon-filled cham bers are also com monly used as stan -
dard for ef fi ciency mea sure ments [32]. In this work,
GEANT4 sim u la tions have been car ried out for as -
sess ing the ra tio of con ver sion fac tors of CH4 and ar -
gon rel a tive to that of air. The re sults are shown in fig.
7. The val ues of meth ane-to-air ra tio of con ver sion
fac tors R K KCH air CH air4 4/ /= show good agree ment
with the cor re spond ing ex per i men tal data by Yoshida
et al. [32], as well as with the EGS4 re sults found by
Torii [34]. The val ues for RCH air4 /   start around 0.8 at
low en er gies (~5×10–3 MeV) and rise to around 1.2
near the 2 MeV range. For av er age  b-en er gies of ap -
prox i mately 0.1 MeV, this ra tio be comes an unity

value,  im ply ing that the con ver sion fac tors for air and
that of meth ane are iden ti cal in the said en ergy range.

The ar gon-to-air ra tio  of  con ver sion fac tors
RAr/air = KAr/Kair also starts off with val ues close to 0.8 in
the 5×10–3 MeV range and then de creases monotonically 
to 0.68 close to the 2 MeV range. This in di cates that ar -
gon-filled ion iza tion cham bers have  a smaller value of
the con ver sion fac tor than the air-filled ones. These val -
ues are in good agree ment with the EGS4 com puted
data by Torii [34]. Xe non-filled cham bers have an  even
smaller value of the con ver sion fac tor in com par i son
with that of ar gon, with the cor re spond ing value of the
ra tio of con ver sion fac tors RXe/air = KXe/Kair start ing off
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Fig ure 2. Vari a tion of the stan dard
air-filled ion iza tion cham ber
ef fi ciency with the en ergy for
monoenergetic and con tin u ous-
-par ti cle spec tra cal cu lated by the
GEANT4 code, com pared with
cor re spond ing ex per i men tal data
and EGS4 sim u la tions

Fig ure 3. A con tin u ous b spec tra-based GEANT4 cal cu -
lated vari a tion of ion iza tion cham ber ef fi ciency with the
av er age en ergy for var i ous in di cated types of fill gases at
stan dard tem per a tures and pres sure (STP)

Fig ure 4. Com par i son of the de tailed spec tra-based
GEANT4 com puted en ergy de pend ence of con ver sion
fac tors with cor re spond ing ex per i men tal mea sure ments



from a smaller value of about 0.64 at low en er gies and
then drop ping to about 0.2 in the 2 MeV range. These
re sults for xe non-to-air ra tios are con sis tent with the
known higher sen si tiv ity val ues of xe non-filled ion iza -
tion cham bers.

GEANT4 sim u la tions track b-par ti cles even
when they in ter act with the de tec tor wall ma te rial. The
back scat ter of elec trons is ex pected to in crease the
ion iza tion ef fi ciency of these de tec tors. This is clearly
ob served in fig. 8, when a com par i son is done in the
case of no-walls. The alu mi num cham ber and wall ex -
hibit a higher value of ion iza tion ef fi ciency when com -
pared with that of a no-walls cham ber, while the stain -
less steel cham ber ex hib its the high est value. These
re sults are in good agree ment with the cor re spond ing
ex per i men tal data by Yoshida et al. [32]. The fig ure
also shows that the back scat ter ef fect is quite small,
but sig nif i cant enough.

CON CLU SION

In this work, the de pend ence of ion iza tion cham -
ber ef fi ciency on b-en ergy, fill-gas, de tec tor di men -
sions, in clud ing ra dius and vol ume, and on wall ma te -
rial has been stud ied. De tailed b-spec tra have been
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Fig ure 5. Vari a tion of the con ver sion fac tor with av er age
b-en ergy for the in di cated ra dii of a 1.5 li ter ion iza tion
cham ber

Fig ure 6. Vari a tion of the con ver sion fac tor with the av -
er age b-en ergy for the in di cated val ues of ion iza tion
cham ber vol ume

Fig ure 7. Vari a tion of the in di cated fill-gas-to-air con ver -
sion fac tor ra tios with the av er age b-en ergy

Fig ure 8. Com par i son of the vari a tion of ef fi ciency with
av er age b-en ergy for the in di cated wall ma te ri als with
the cor re spond ing ex per i men tal data

Ta ble 2. Val ues of var i ous fill-gas pa ram e ters used in
 GEANT4 simulations

Fill gas Molar mass
[gmol–1]

Density
[mgcm–3]

W
[eV/ion-pair]

Air 28.96952 1.204 33.97

Xenon
(Xe) 131.30 5.495 22.1

Argon
(Ar) 39.948 1.6626 26.4

Methane
(CH4)

16.04288 0.668 27.3



used in the GEANT4 based Monte Carlo sim u la tions
for track ing b-par ti cles in the de tec tor sen si tive vol -
ume.

The fol low ing may be con cluded from this work.

· In com par i son with  monoenergetic  and EGS4

based cal cu la tions, the de tailed b-spec tra-based
GEANT4 sim u la tions yield ion iza tion ef fi ciency
val ues in better agree ment with the cor re spond ing
ex per i men tal data through out the en ergy range.

· Con sis tent with ex per i men tal ob ser va tions, a xe -
non-filled ion iza tion cham ber ex hib its higher val ues 
of ef fi ciency, fol lowed by ar gon-filled, air-filled, and 
lastly, meth ane-filled cham ber.

· The GEANT4 code based com puted val ues for the 
con ver sion fac tors for 86 dif fer ent radionuclides
fol low a smooth curve and the cor re spond ing data
show good agree ment with ex per i men tal mea -
sure ments.

· By in creas ing the ra dius of the ion iza tion cham ber 
while keep ing the vol ume con stant or, by in creas -
ing the vol ume while keep ing the height-to-ra dius
ra tio fixed, the val ues of the con ver sion fac tor ap -
proach a flat pro file.

· The GEANT4 com puted ra tio of con ver sion fac -
tors of meth ane to those of air ( / )K KCH air4

 shows 
ex cel lent agree ment with the cor re spond ing ex -
per i men tal data, while the KAr/Kair con ver sion fac -
tor ra tios are in good agree ment with EGS4 data.
Ad di tion ally, this study shows that GEANT4
based KXe/Kair con ver sion fac tor ra tios ap proach

the small est val ues for  Eb ³ 0.3 MeV.

· De tailed b-spec tra-based GEANT4 sim u la tions
show that the en ergy-de pend ent ef fi ciency pro file
has a small, but sig nif i cant de pend ence of ion iza -
tion ef fi ciency on the type of de tec tor wall ma te -
rial.
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ODRE\IVAWE  BETA  EFIKASNOSTI  TIPI^NE  JONIZACIONE
GASNE  KOMORE  POMO]U  MONTE  KARLO  SIMULACIJE

GEANT4  PROGRAMOM

Radi odre|ivawa efikasnosti i konverzionih faktora jonizacione gasne komore za beta
~estice, koje su emitovane od 86 razli~itih izotopa sa sredwim energijama ~estica od 5,69 keV do
2,061 MeV, sprovedene su Monte Karlo simulacije zasnovane na GEANT4 programu. Vrednosti
odre|ene GEANT4 programom u dobroj su saglasnosti sa odgovaraju}im eksperimentalnim
podacima, kao i sa prora~unima zasnovanim na EGS4 kodu. Za ozna~eni skup beta izvora,
ustanovqene su vrednosti konverzionih faktora u rasponu 0,5×1013 – 2,5×1013 Bq/cm3A. Izra~unati
odnosi faktora konverzije ksenon-vazduh dosti`u minimalnu vrednost od 0,2 u oblasti od 0,1 MeV –
1 MeV. Ukoliko se radijus i zapremina jonske komore pove}avaju, konverzioni faktori daju ravan
energetski odziv. Ove simulacije pokazuju malu ali zna~ajnu zavisnot efikasnosti jonizacije od
vrste materijala zida komore.

Kqu~ne re~i: jonizaciona komora, tok gasa, efikasnost, GEANT4 pro gram




