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The Monte Carlo sim u la tion code MCNPX has been used to sim u late the pro duc tion of 124I
by 124,125Te(p, xn) and 123,124Te(d, xn) re ac tions to form high ac tiv ity 124I. For this rea son, the
TALYS-1.8 and AL ICE/ASH codes were used to cal cu late the re ac tion cross-sec tion. The op -
ti mal en ergy range of pro jec tile is se lected for this pro duc tion by iden ti fy ing the max i mum
cross-sec tion and the min i mum im pu rity due to other emis sion chan nels. Tar get ge om e try is
de signed by SRIM code based on stop ping power cal cu la tions with iden ti cal di men sions as
the ex per i men tal data. The thick tar get yield of re ac tions is pre dicted be cause of the ex ci ta tion
func tions and stop ping power. All of the pre req ui sites ob tained from the above in ter faces are
ad justed in MCNPX code and the pro duc tion pro cess is sim u lated ac cord ing to bench mark
ex per i ments. There af ter, the en ergy dis tri bu tion of pro ton in tar gets, the amount of re sid ual
nu clei dur ing ir ra di a tion, were cal cu lated. The re sults are in good agree ment with the re -
ported data, thus con firm ing the use ful ness and ac cu racy of MCNPX as a tool for the op ti mi -
za tion of other radionuclides pro duc tion. Based on the re sults, the 124Te(p, n)124I pro cess
seems to be  the most likely can di date to pro duce the 124I in low-en ergy cy clo trons.
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IN TRO DUC TION

Numerous ex per i ments are be ing per formed ev -
ery year on the cross-sec tion of re ac tion and its yield,
in the field of nu clear phys ics. Nev er the less, the re -
sults of these ex per i ments were com pared with some
sim i lar stud ies; it is also of high im por tance to take into 
ac count the pre dic tion abil ity of in tro duced mod els.
But the fact to be con sid ered is nar row ing the mod els
on a spe cific phys i cal phe nom e non, e. g. into a nu clear
re ac tion, to achieve a spe cific sim u la tor pack age ca pa -
ble of reach ing the fi nal re sponse by re ceiv ing the par -
tial mod els.

 Both mod el ing and sim u la tion have en abled the
schol ars to at tain op ti mal re sults, so that they can be uti -
lized as a roadmap, es pe cially for high-cost ex per i -
ments, as a re sult of their fast and rea son able so lu tions,
and they can also be used as the bench mark data. In
other words, the mod el ing pro vides more in for ma tion
which leads to a better un der stand ing of the phys i cal
phe nom ena and its re sults can act as a guide line in the

setup and the de sign of the phys i cal ex per i ments. Thus,
the o ret i cal mod els used in nu clear pro cesses have a
great role in all the steps of nu clear data eval u a tion for
both un der stand ing of the phys i cal phe nom ena and to
es ti ma tions of the re quired cross-sec tions where data
are not fully avail able. On the other hand, Monte Carlo
(MC) ap proaches can pro vide a re al is tic view of the
phys i cal phe nom ena and sim u late a the same re al ity sit -
u a tion in eval u a tion of a nu clear re ac tion. More over, it
seems that a wide in ter na tional co op er a tion be tween
the o ret i cal and ex per i men tal teams is im por tant for fos -
ter ing the col lec tion of more de tailed and ac cu rate data
on nu clear re ac tions rel e vant to ra dio iso tope pro duc -
tion and im prov ing their the o ret i cal de scrip tion [1].

 To delve more into the prob lem, ap ply ing the
mod eled ap proach, from the pro duc tion pre req ui sites
to the yield es ti ma tion, this work tends to mon i tor the
pro duc tion  of   124I  (T1/2  =   4.17 d,  Eb+ = 2.13 MeV,
Ib+ =.22 %) and its radioisotopic im pu ri ties by charged 
par ti cle ir ra di a tion. It is worth men tion ing that 124I is a
suit able long-lived radionuclide for both ther a peu tic
and di ag nos tic ap pli ca tion in nu clear med i cine. The
rel a tively long half-life of 124I (4.17 d) is ap pro pri ate
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for long-time in vivo stud ies of heavy mo lec u lar com -
pounds ab sorp tion, such as pos i tron emis sion to mog -
ra phy (PET) im ag ing [2].

The 124I can be pro duced at cy clo tron uti liz ing
en riched tel lu rium-124 through deu teron- and pro -
ton-in duced re ac tions, with re spect to the type of
avail able cy clo tron, par ti cle, and en er gies. At first, 124I 
was mainly pro duced by 124Te(d, 2n)124I re ac tion
[3-6]. Nev er the less, in the re cent years, by in creas ing
the num ber of low-en ergy cy clo trons,124Te(p, n)124I
re ac tion has at tained pop u lar ity in prac tice [7-10]. In
2003, Qaim et al. [10] showed that high pu rity 124I can
be pro duced on a me dium scale em ploy ing low-en ergy 
(p, n) re ac tions on high en riched 124Te, at a small-sized
cy clo tron. The eval u a tion of pos si ble pro cesses for the 
pro duc tion of 124I from en riched Te and an ti mony tar -
gets were pre sented by Aslam et al. [11, 12] ac cord ing
to the TALYS, STAPRE and EM PIRE codes and vari -
a tion of op ti cal pa ram e ters. How ever, Braghirolli et al. 
[13] have sum ma rized re cent ad vances in 124I
radionuclide pro duc tion and its med i cal ap pli ca tions,
with mainly dis cus sion in targetry, tar get pro cess ing,
and PET im ag ing ap pli ca tion. Re cently, the ex ci ta tion
func tions of all the pos si ble re ac tions based on dif fer -
ent nu clear codes for the pro duc tion of 124I and also the 
123I, 125I, and 126I radionuclides were eval u ated, which
may be co-pro duced with 124I as radionuclidic im pu ri -
ties [14]. There fore, this lit er a ture will cer tainly pro -
vide re sults with a mean ing ful com par i son.

The mod el ing and sim u la tion have more sig nif i -
cance in high-cost ex per i ments such as cy clo tron pro -
duc tion of ra dio iso topes, to ex plore the best con di tion
of the pro duc tion be cause of their fast, rea son able and
low-cost so lu tions. There fore, in the 124I pro duc tion
pro ce dure, be cause of its rel a tively high cost of pro -
duc tion and the need of ap ply ing bench mark data, uti -
li za tion of a Monte Carlo (MC) code for op ti mi za tion
of pro duc tion pro cess, i. e. us ing an ap pro pri ate re ac -
tion and op ti mum range of pro jec tile en ergy for pro -
duc tion of 124I nu clide, as sumes a very im por tant role
in as sess ing the yield of 124I, as well as con tam i nants
in her ent in the pro duc tion of 124I nu clide. On the other
hand, since the ac cu racy of the cal cu la tions de pends
on the cor rect ness of the com pu ta tional mod els, im -
ple mented in the used MC code, the com par i son of the
re sults of dif fer ent codes, with dif fer ent im ple men ta -
tions of phys ics and track ing, as well as ex per i men tal
data, have a spe cial im por tance for se lec tion of an ap -
pro pri ate code with the least dis crep an cies with the ex -
per i men tal data.

 In this study, Monte Carlo code, MCNPX 2.6
[15], was uti lized to cal cu late the pro duc tion pre req ui -
sites of 124I and its co-pro duced im pu ri ties (123I and
125I) through 124Te(p, n), 125Te(p, 2n), 123Te(d, n), and
124Te(d, 2n), re ac tions. In each pro cess, the cal cu lated
cross sec tions in our pre vi ous work [14] were uti lized
to es ti mate the de sired radionuclide pro duc tion yield.
Stop ping power and range of par ti cles in tar get mat ter

were ob tained uti liz ing the SRIM code [16]. The tar get 
sys tem was mod eled with iden ti cal di men sions as the
ex per i men tal data [17, 18]. In each re ac tion, the avail -
able ex per i men tal val ues were used as the bench mark
data. At the end of the study, the ap pro pri ate re ac tion
and op ti mum en ergy range of pro jec tile for the pro -
duc tion of 124I, as well as the use ful ness of MCNPX
code for op ti miz ing the radionuclide pro duc tion, were
con sid ered.

MA TE RI ALS AND METH ODS

MCNPX 2.6 code

MCNPX is a gen eral-pur pose Monte Carlo ra di -
a tion trans port code de vel oped by the Los Alamos Na -
tional Lab o ra tory (LANL). MCNPX was planned to
fol low var i ous par ti cle types over a wide en ergy range
and to an a lyze the trans port of pro tons, neu trons, elec -
trons, gamma rays and other par ti cles. MCNPX 2.6
has many new abil i ties, par tic u larly in the ar eas of
trans mu ta tion, burn-up and de layed par ti cle pro duc -
tion. More over, many new tally sources and vari -
ance-re duc tion op tions have been ex panded [15].

The MCNPX in put file con tains in for ma tion
about a de sired prob lem; such as ge om e try char ac ter -
is tics, def i ni tion of ma te ri als, de scrip tion and lo ca tion
of sources, type of tal lies, and vari ance-re duc tion
meth ods uti lized to en hance the per for mance of a pro -
gram [19].

TALYS-1.8 and AL ICE/ASH codes

TALYS-1.8 and AL ICE/ASH are nu clear codes
used to pre dict and an a lyze nu clear re ac tions or pro -
duce nu clear data.

TALYS is uti lized to sim u late nu clear re ac tions in -
volv ing pro tons, neu trons, deu ter ons, pho tons, tritons,
3He- and a-par ti cles, in the 1 keV to 200 MeV en ergy
range and cov ers the tar get nuclides of mass 12 and
heavier. By de fault, TALYS uti lizes phenomenological
op ti cal model parameterizations for neu trons and pro -
tons on a nu cleus-by-nu cleus ba sis to ob tain the trans -
mis sion co ef fi cients and re ac tion cross-sec tions. If such a 
po ten tial is not avail able, TALYS au to mat i cally uti lizes a
global op ti cal mode. For deu ter ons and other com plex
par ti cles, the nu cleon po ten tials, ei ther lo cal or global,
are taken as the ba sis of these com plex par ti cle po ten tials
[20, 21].

AL ICE/ASH code is an im proved ver sion of the
AL ICE code. This code was writ ten to in ves ti gate the
in ter ac tion of in ter me di ate en ergy nu cle ons with tar -
get nu clei. This code cal cu lates en ergy and an gu lar
dis tri bu tions of par ti cles emit ted in nu clear re ac tions,
re sid ual nu clear yields and to tal non-elas tic cross-sec -
tions for nu clear re ac tions in duced by par ti cles with
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en ergy up to 300 MeV. Mod els uti lized in this code ex -
plain the pre-com pound com pos ite par ti cle emis sion
and fast g-emis sion and con tain dif fer ent pro ce dures
for nu clear level den sity and fis sion frag ment yield
cal cu la tions. The ge om e try de pend ent hy brid model
(GDH) is uti lized to de scribe pre-equi lib rium par ti cle
emis sion from nu clei [22].

Tar get ge om e try and beam con fig u ra tion

In the fab ri ca tion of tar get ma te rial for cy clo tron
bom bard ment, the tel lu rium tar get and its 3 mm back -
ing plate along with the 10 mm thick alu mi num-foil
cover were rep re sented by el lip ti cal and rect an gu lar
macro-bod ies.  The  in ci dent  beam  passes through a
28 mm in di am e ter, 50 mm thick ti ta nium foil, that sep -
a rates the vac uum re gion from the tar get as sem bly
(fig. 1). More over, a set of vac uum beam line and a
graph ite collimator have been lo cated at the 6°
beam-tar get an gle. Fig ure 1 shows the mod eled tar get
sys tem, as de signed for in put file of the MCNPX. The
con fig u ra tion was spec i fied by the source def i ni tion
(SDEF) card. The SDEF card has many pa ram e ters
that are used to de fine ap prox i mately all the char ac ter -
is tics of all the sources. The pro jec tile beam was de -
signed to reach to the tar get with 6° tar get-beam an gle.
The tar get thick ness is de creased and op ti mized by 90
% as a re sult of the an gu lar shift ing. The monoisotopic
tel lu rium tar gets were ir ra di ated by 15.2 MeV and
21.9 MeV pro tons and 13.3 MeV and 16.9 MeV deu -
ter ons. These ir ra di a tion en er gies were cal cu lated in
such a way that ac cord ing to the SRIM re sults, the in ci -
dent par ti cles, af ter los ing a part of their en ergy when
pass ing through the 50 mm ti ta nium and 10 mm in -
clined alu mi num foils, en ter the tel lu rium tar get layer
by de sired ef fec tive en er gies of 14 and 21 MeV for
pro tons and 11 and 15 MeV for deu ter ons, re spec -
tively. So, the ef fect of the Ti vac uum and Al cover
foils was taken into ac count in the cal cu la tions as a re -
duc ing agent of en ergy beams  while pass ing through
it. The op ti mum thick ness of the tar get lay ers were
pro cured  for  90° beam-tar get an gle ge om e try em -
ploy ing  the  SRIM  code.  The beam, that was spec i -
fied  by  SDEF  card,  has  a  Gaussi an dis tri bu tion in
en ergy and in di ver gence with the mean full width at
half max i mum (FWHM) val ues of about 300 keV and
17.4 mrad, re spec tively, and a cir cu lar shape in the
plane per pen dic u lar to the in ci dent di rec tion of the

beam, with a Gaussi an spa tial dis tri bu tion and FWHM 
value of 4 mm. 

Sim u la tion yield cal cu la tion

Re gard ing the sim u la tion-based yields, in ci dent
par ti cle flux (pro ton and deu teron) and en ergy dis tri -
bu tions were com puted uti liz ing MCNPX ver sion 2.6.
The pro jec tile en ergy bin width was set to 0.5 MeV
and en ergy range ex tended to 30 MeV. Re peated sim u -
la tions were run with a his tory of 107 pro jec tiles as a
vari ance re duc tion method. To es ti mate radionuclide
ac tiv ity, the nor mal ized par ti cle en ergy dis tri bu tion
func tion P(E) in the tel lu rium tar get body was com -
puted from the "f4/e4" tally out put (flux) for each re ac -
tion. The re sults are shown in fig. 2. As can be seen,
en ergy dis tri bu tions of in ci dent par ti cles in the tel lu -
rium tar get lay ers cover the de sired ir ra di a tion en ergy
ranges, i. e. 14 to 7 MeV for pro tons in 124Te, 21 to 15
MeV for pro tons in 125Te, 11 MeV to 6 MeV for deu -
ter ons in 123Te, and 15 MeV to 10 MeV for deu ter ons
in 124Te tar get.

Hence, the ef fi ca cious dis tri bu tion func tion
P(E)s(E) was com puted from the model based
cross-sec tions from TALYS-1.8 code. By in te grat ing
the fol low ing dif fer en tial equa tion for a ra dio ac tive
prod uct nu clide, the ac tiv ity of the gen er ated
radionuclides can be de ter mined [23]
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where A(t) is the prod uct nu clide ac tiv ity (in Bq), NA –
the Avo ga dro num ber, I – the pro jec tile beam cur rent,
l – the radionuclide de cay con stant, t – the time of ir ra -
di a tion, Ein and Eout are the ini tial and out go ing en er -
gies of the beam. M, r, and d are the mo lar mass, den -
sity and thick ness of the tar get ma te rial, re spec tively.
The  tel lu rium  tar get  was  ir ra di ated  for  60  min  with
1 mA beam cur rent.

SRIM code cal cu la tions

There are sev eral com pu ta tional codes for cal cu -
lat ing the stop ping power and the range of in ci dent
par ti cles and also the re quired thick ness of tar get mat -
ter. SRIM code is a group of pro grams which com pute
the stop ping and range of ions (up to 2 GeV/amu) in
the tar get mat ter uti liz ing a quan tum me chan i cal treat -
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Fig ure 1. Sim u la tion setup of tar get
ge om e try and source con fig u ra tion
de signed by vi sual ed i tor MCNPX



ment of ion-atom col li sions. Fur ther more, this code is
used to cal cu late the thick blocks of ma te ri als em -
ployed to lower the en ergy of a beam of par ti cles. This
is mostly car ried out for light ions to rap idly ob tain
lower en er gies. The stop ping power and range of in ci -
dent par ti cles (pro ton and deu teron) in the tar get mat -
ter (tel lu rium iso topes) and also the phys i cal thick ness
of tar get block were cal cu lated for the given beam-tar -
get an gle ge om e try (6 °) in op ti mum en ergy range  us -
ing the SRIM-2013 code [16, 24-27].

The o ret i cal yield cal cu la tion

To  cal cu late  the  the o ret i cal yield, the cross-sec -
tional  data  and  the  stop ping  power  of  the  pro jec tile
in  the  tar get,  were  ac quired  by  em ploy ing  the AL -
ICE/ASH, TALYS-1.8 and SRIM codes, re spec tively.
The thick-tar get in te gral yields can be cal cu lated em -
ploy ing the fol low ing equa tion [14]
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where dE/d(rx) is the stop ping power of in ci dent par ti -
cle in tar get mat ter. Other pa ram e ters are the same as
given in eq. (1). The Simpson nu mer i cal in te gral
method was used to solve the in te gral.

RESULTS AND DISCUSSION

Monte Carlo calculations

The pro duc tion of 124I was pre dicted through
124Te(p, n), 125Te(p, 2n), 123Te(d, n) and 124Te(d, 2n) re ac -
tions with dif fer ent en er gies. Tel lu rium tar gets cov ered
by Al-foil (fig. 1) were ir ra di ated through 4 dif fer ent en -
ergy lev els, for 1 hour. The sim u la tion yields of 124I pro -
duc tion based on the TALYS-1.8 code were ob tained
through mod eled pro ton and deu teron en ergy dis tri bu -
tion func tions in the tar gets body (fig. 2). Fur ther more,
the sim u la tion yield of un de sired nuclides, 123I and 125I,
were ob tained to de ter mine the best en ergy range to de -
crease the pro duc tion of un de sired radionuclide im pu ri -
ties. The re sults are shown and com pared with the avail -
able ex per i men tal val ues in tab. 1.

Ac cord ing to SRIM code cal cu la tion plot ted in
fig. 3, a 540 mm thick ness is re quired for the 124Te tar -
get ir ra di ated in pro ton en ergy range of 14-7 MeV; the
thick ness was cho sen in such a way that the out go ing
par ti cle en ergy should be 7 MeV. The cor re spond ing
val ues are 681, 212, and 272 mm for 125Te, 123Te and
124Te tar gets, re spec tively, ac cord ing to the in ci dent
par ti cle en ergy. In the in ves ti gated en ergy re gions of
var i ous 124I pro duc tion chan nels, two other
radionuclides, 123I (13.2 h) and 125I (59.4 d), may be
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Fig ure  2. The nor mal ized en ergy dis tri bu tion func tion (MCNPX tally) for: (a) pro tons in 124Te tar get, (b) pro tons in 125Te,
(c) deu ter ons in 123Te, and (d) deu ter ons in 124Te tar get. The ir ra di a tion en er gies were in di cated in each fig ure



formed as im pu ri ties. The 123I, be cause of its short
half-life, is not a ma jor con cern and can be dras ti cally
re duced by al low ing to de cay a few days af ter the end
of bom bard ment. How ever, 125I, due to its rather long
half-life, is the ma jor con cern in the 124I pro duc tion
pro ce dure and makes its re moval from prod uct
nuclides dif fi cult. To re solve this, it is nec es sary to
stra te gi cally se lect the ir ra di a tion en ergy re gion in
each chan nel to max i mize the 124I pro duc tion yield and 
min i mize the pro duced im pu ri ties, es pe cially the 125I
nu clide. The se lec tion of this en ergy range leads to a
dis agree ment be tween pu rity and yield.

Ac cord ing to re sults (tab. 1), the pro ton in duced
re ac tion on 124Te tar get is a method of choice be cause

of its rather low amount of 125I im pu rity. The high
amount of 123I prod uct can be min i mized by al low ing
it to de cay a few days af ter ir ra di a tion. The 125Te(p,
2n)124I re ac tion can be uti lized in the me dium-cy clo -
trons, nev er the less, the high level of 125I pro duced in
this route is the ma jor prob lem. The pro duc tion yield
of 124I in the 123Te(d, n)124I re ac tion is very low and by
tak ing into ac count the high cost of tar get ma te rial
123Te, this is in sig nif i cant for the 124I pro duc tion. In the 
124Te(d, 2n)124I re ac tion, the level of 125I im pu rity is
rel a tively high, there fore this re ac tion, when com -
pared to the 124Te(p, n)124I re ac tion, is re ces sive. 

On the other hand, the re sults show the
8.79-22.08 % rel a tive dis crep an cies be tween the MC
code and cor re spond ing ex per i men tal data and also
the 5.51-9.86 % be tween MC code and sta tis ti cal
codes. As is well known, the ex per i men tal yield is in -
flu enced by sev eral fac tors, such as inhomogeneity in
the tar get layer, beam pro file and in ten sity, ra di a tion
dam age ef fects, and chem i cal sep a ra tion yield. On the
other hand, in this sim u la tion the tar gets were con sid -
ered 100 % pure iso topes, whereas in the ex per i men tal
works, the tar gets have a slight con tam i nant. There -
fore, it can be said that the com puted re sults are in ac -
cept able agree ment with the ex per i men tal val ues.
Hence, the MCNPX 2.6 code is a good tool for the pre -
req ui site cal cu la tion and yield es ti ma tion of 124I pro -
duc tion with the rea son able un cer tain ties.

Theoretical calculations

Nat u ral tel lu rium con sists of 8 sta ble iso topes:
120Te 0.09 %, 122Te 2.55 %, 123Te 0.89 %, 124Te 4.74%,
125Te 7.07 %, 126Te 18.84 %, 128Te 31.74 %, and 130Te
34.08  % [14].The the o ret i cal yield of 124I pro duc tion
based on TALYS-1.8 and AL ICE/ASH codes were
cal cu lated for monoisotopic 123Te, 124Te, and 125Te tar -
gets in the men tioned re ac tions. The cal cu la tion re -
sults were uti lized as a bench mark data for sim u la tion
yields to de ter mine the ac cu racy of the MC code. The
cal cu la tion re sults are pre sented in tab. 1. Fur ther -
more, as an ap pli ca tion of SRIM code, the stop ping
power and range of pro tons in the 124Te tar get were ob -
tained in a wide en ergy range (fig. 3).

The re sults of these fig ures have been uti lized to
de ter mine the op ti mum thick ness of the tar get body, to
achieve the re quired en ergy range of in ci dent par ti cle
in that re gion (as men tioned above).
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Ta ble 1. Com par i son of 124I sim u lated yields with the the o ret i cal and ex per i men tal data in
the op ti mum en ergy range of pro jec tiles

Re ac tions
Ef fec tive

en ergy range
[MeV]

Op ti mum
tar get

thick ness
[mm]

The o ret i cal yield (124I)
[MBq(mAh)–1] Sim u la tion yield* [MBq(mAh)–1] Ex per i men tal

yield (124I)
[MBq(mAh)–1]TALYS-1.8 AL ICE/ASH 123I (13.2 h) 124I (4.17 d) 125I (59.3 d)

124Te(p, n)124I 14 ® 7 0.540 27.54 29.18 41.92 25.76 0.0027 21.1 [26]
125Te(p, 2n)124I 21 ® 15 0.681 78.58 86.37 50.22 70.83 0.36 81 [9]
123Te(d, n)124I 11 ® 6 0.212 2.54 2.84 60.06 2.4 1.0E–5 2.8 [27]

124Te(d, 2n)124I 15 ® 10 0.272 20.40 20.79 0.67 18.88 0.17 20.7 [3]

*All val ues cal cu lated from the TALYS ac quired ex ci ta tion func tions

Fig ure 3. Range (a) and stop ping power of pro tons  (b)  in
the monoisotopic 124Te tar get



CONCLUSION

In this study, the abil ity of an a lyt i cal and Monte
Carlo mod els was used to pre dict nu clear pa ram e ters.

The sim u la tion pro duc tion yields, over a wide
en ergy range, were pre dicted for 124Te(p, n)124I,
125Te(p, 2n)124I, 123Te(d, n)124I, and 124Te(d, 2n)124I re -
ac tions through MCNPX and SRIM codes. The re sult
of cal cu la tions was com pared with the TALYS-1.8 and 
AL ICE/ASH re sults, as well as ex per i men tal data, for
the same re ac tions. Even tu ally, the rea son able agree -
ment be tween the the o ret i cal and sim u la tion pro duc -
tion yields, as well as ex per i men tal data, was achieved
in op ti mum en ergy range. Ac cord ing to the re sults, the
124Te(p, n)124I pro cess ap pears to be the most likely
can di date to pro duce the 124I in low-en ergy cy clo trons, 
be cause of the suf fi cient amounts of 124I pro duc tion,
with rel a tively low lev els of 125I im pu rity as the ma jor
con cern in the 124I pro duc tion due to its rather long
half-life of 59.4 days.
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MONTE  KARLO  PRISTUP  PRORA^UNU  PREDUSLOVA  PROIZVODWE 
RADIOIZOTOPA  124 I  RADI  PROCENE  AKTIVNOSTI

Primenom programskog paketa MCNPX simulirana je proizvodwa 124I putem reakcija
124,125Te(p, xn) i 123,124Te(d, xn) radi dobijawa 124I visoke aktivnosti. Efikasni preseci za ove reakcije 
izra~unati su pomo}u programskih paketa TALYS-1.8 i AL ICE/ASH. Optimalni energetski opseg
projektila za ovu proizvodwu izabran je odre|ivawem maksimuma efikasnog preseka i minimuma
ne~isto}a usled emisije ostalih kanala. Geometrija mete dizajnirana je na osnovu prora~una
zaustavne mo}i programskim paketom SRIM pri identi~nim dimenzijama kao i u eksperimentalnim
podacima. Pretpostavqen je doprinos usled reakcija na debeloj meti zbog funkcija ekscitacije i
zaustavne mo}i. Svi preduslovi dobijeni prethodnim prora~unima prilago|eni su MCNPX
programskom paketu i proizvodni proces simuliran je prema ben~mark eksperimentima. Potom je
izra~unata energetska raspodela protona u metama i koli~ina preostalih jezgara posle
ozra~ivawa. Rezultati su u dobroj saglasnosti sa objavqenim podacima ~ime se potvr|uje
pogodnost i ta~nost programskog paketa MCNPX kao sredstva za optimizaciju proizvodwe drugih
radionuklida. Na osnovu rezultata, reakcija 124Te(p, n)124I ~ini se da je najverovatniji kandidat za
proizvodwu 124I u niskoenergetskim ciklotronima.

Kqu~ne re~i: 124I, doprinos proizvodwe, ciklotron, MCNPX, TALYS-1.8, AL ICE/ASH


