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B MeA~~~HeKo~ npaKT~Ke w~poKo ~enonb3Y~T npenapaT~, eoAep
ma~~e paA~OaKT~BH~~ HyKn~A 131 J, npemAe eeero np~ o6eneAoea
H~~ ~~TOB~AHO~ mene3~ ~ no4eK, a TaKme APYr~x opraHoe. 0AHa
KO, TaK KaK 131"J ~MeeT AOBOnbHO 6onbWO~ nep~OA nonypaenaAa, 
8 eyTOK, ~ ~enyeKaeT ~-~4aeT~~~ /eM. Ta6n. 1/, A~arHOeT~4e
eKaR npo~eAypa np~BOA~T K He6e3onaeHo~ A03e o6ny4eH~R. TaK, 
Hanp~Mep, np~ eKaH~poBaH~~ ~~TOB~AHO~ mene3~, KOrAa BBOA~TeR 
131 J aKT~BHoeTb~ oKono 0,5 MK~, ee TKaH~ nony4a~T A03Y 

-100 paA 11/;. C oeo6eHHO 6onbW~M p~eKOM eBR3aHO TaKoe o6eneAo
eaH~e opraHOB MnaAeH~ee. 

C eepeA~H~ eeM~AeeRT~X rOAOB B PRAe eTpaH 6~eTpO pa3B~ea
eTeR npo~3BOAeTBo APYroro paA~OaKT~BHoro ~3oTona ~oAa - 123J, 
np~3BaHHoro 3aMeH~Tb 131J e A~arHoeT~Ke 1 1"31. 123J ~MeeT ne
p~OA nonypaenaAa 13,3 4aea, paenaAaeTeR 3neKTPOHH~M 3axeaToM 
~ ~enyeKaeT npaKT~4eeK~ TOnbKO y- ~ peHTreHOBeKoe ~3ny4eH~e 
/Ta6n. 1/. no3TOM~. paA~a~~OHHaR A03a np~ o6eneAOBaH~~ eH~maeT
eR n04T~ B eTO pa3. B 1980 r. BO seeM M~pe yme OKOno 0,5 MnH. 
A~arHoeT~4ee~~X npo~eAYP 6~no B~nonHeHO e np~MeHeH~eM KOpOTKO
m~By~ero 123~ /3/, TO eeTb eyMMa~HaR aKT~BHOeTb B~nyeKaeM~X 
npenapaTOB AOnmHa AOeT~ raT b eoTe H K~p~ B r OA. 

HyKn~A 123J e HaeToR~ee ep·eMR nony4a~T e RAePH~x peaK
~~Rx noA Ae~eTe~eM npoToHOB e 3Hepr~e~ e HeeKonbKO eoTeH M3B, 
yeKOpeHH~X Ha e~HXPO~~KnOTpOHaX, a TaKme npOTOHOB, Ae~TpOHOB 

~ RAeP 3 He ~n~ 4He e 3Hepr~e~ e HeeKonbKO AeeRTKOB M3B, ye
KopeHH~x Ha ~~KnoTpoHax. Ha p~eyHKe exeMaT~4eeK~ noKa3aH~ 

npaKT~4eeK~ Bee B03MOmH~e nyT~ nony4eH~R 123J Ha 3T~X yeTa
HOBKaX. OTMeT~M, 4TO e PRAe eny4aee npeAn04~Ta~T e~HTe3~po
eaTb 123Xe I T ~~ = 2,1 4aea/ ~ ~3eneKaTb 123 J KaK npOAYKT ero 
paenaAa. 

noKa3aTeneM B~eOKOrO Ka4eeTBa npenapaTOB 123 J RBnReTeR 
Manoe eoAepmaH~e e H~X 124 J ~ 125 J. H3oTon 124 J, ~enyeKa~
~~~ y-~3ny4eH~e 6onee e~eoKo~ 3Hepr~~ /Ta6n. 1/ ~ no3~TPOH~, 
yxyAwaeT pa3peweH~e eKaHorpaMM. OH me~ AOnrom~ey~~~ 12&J.~e
nyeKa~~~~ ManonpoH~Ka~~ee ~3ny4eH~e, yeen~4~Ba~T paA~a~~OH~Y~ 

A03y. 
l-13 p~eyHKa B~AHO, 4TO 123 J MOmeT 6~Tb nony4eH ~3 124Xe e no

MO~b~ peaK~~~ (y, n), B~3~eaeMo~ meeTK~M~ jt -KBaHTaM~:/4(. Bo3-
MomHoeT~ 3Toro enoeo6a AnR e~pa6oTK~ AOeTaT04Horo AnR npaKT~
K~ Kon~4eeTea 123J AO e~x nop He paeeMaTp~ean~. H~me 6yAeT 
noKa3aHo, 4TO ~enonb3oeaH~e ey~eeTBY~~~x yeKop~Tene~ 3neKTpo-
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HOB /3HeprHR 3neKTPOHOB 6onee 20 MaB/ - MHKPOTPOHOB H nHHeH
H~X YCKOpHTeneH, KOTOp~e RBnR~TCR HCT04HHKaMH meCTKOrO / 11Top
M03HOr011/ 3neKTpOMarHHTHOrO H3ny4eHHR, MOmeT peWHTb npo6neMy 
C03AaHHR CeTH TeppHTOpHanbH~X ~eHTPOB no npOH3BOACTBY l28J AnR 
MeAH~HHCKOH AHarHOCTHKH, 

COCTO~HHE nPOH3BOACTBA 1 ~~J 

npH npOH3BOACTBe 128J AnR MeAH~HHCKOH AHarHOCTHKH B HaCTOR
~ee epeMR HCnOnb3Y~T nHWb HeMHOrHe H3 B03MOmHOCTeH, noKa3aHH~X 
Ha PHCyHKe. 8 Ta6n.2 npHBeAeH~ HeKOTOp~e CBeAeHHR, B3RT~e HaMH 
H3 ony6nHKOBaHHOH nHTepaTyp~/ 2,~7/, M~ o6pa~anH BHHMaHHe npem
Ae Bcero Ha Te npHMep~, KOrAa npOH3BOACTBO BeAeTCR perynRpHO 
Ha npoTRmeHHH HecKonbKHx neT. BHAHO, 4TO 3a OAHO o6ny4eHHe, 
AnR~eecR, KaK npaeHno, HecKonbKO 4acoe, nony4a~T He 6onee 
1 KH 128J. 

0TMeTHM npemAe BCero HeKOTOp~e AOCTOHHCTBa H HeAOCTaTKH 
Hcnonb3yeM~x cnoco6oe. 

B npHH~Hne, Ha ycKOPHTenRx THna TPHYM~a MomeT 6~Tb nony4eH 
128 J MHOro 6onbWeH aKTHBHOCTH, 4eM yKa3aHO B Ta6n.2, TaK KaK 
TOn~HHY MHWeHH MOmHO yeenH4HTb B HeCKOnbKO pa3 npH coxpaHeHHH 
a~~eKTHBHoro ce4eHHR peaK~HH. C APYrOH cTopoH~, e npo~ecce o6-
ny4eHHR o6pa3y~TCR HemenaTenbH~e no604H~e paAHOHyKnHA~ 6onbWOH 
aKTHBHOCTH, e T~CR4H pa3 npee~wa~~eH aKTHBHOCTb 128 Xe _128 J. 

B 4aCTHOCTH, Ha 1 KH 128J B03HHKaeT npHMePHO 20 KH ra3o
o6pa3H~x H30Tonoe Xe 161 • B pe3ynbTaTe 3Ha4HTenbHO ycnomHReTcR 
KOHCTpyK~HR MHWeHHOrO y3na /Heo6XOAHMO npeAYCMOTpeTb AHCTaH-
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~~OHHoe ynpaeneH~e ~ onepa~~~ c M~weHb~, Tpe6yeTCfl MO~Hafl 
6~onor~4eCKafl aa~~Ta/. BoaH~KaeT npo6neMa YAaneH~fl OTXOAOB c 
6onbwoH aKT~BHOCTb~. YcKop~Ten~ npoTOHOB Ha 3Hepr~~ e coTH~ 
t13B flBnfl~TCR AOporocTofl~~M~ ycTaHOBKaM~. 6n~3K~e K TPHYM~y 
yCKOP~Ten~ pa6oTa~T 8 nH~~ 191 nOA neH~HrpaAOM ~ 8 n~n OH~H. 
Ha 3T~x c~Hxpo~~KnoTpoHax npeAnonaraeTCfl HanaA~Tb npo~aBoA
CTBO 123J /10,151 .. 

CpeA~ ~~KnoTpoHHblx MeTOAOB peaK~~fl 127J(p, 5n) 123xe.ll.Q 123 J 
AaeT npenapaT Ha~6onee s~coKoro Ka4eCTBa, He COAepma~~H aaMeT
H~x np~MeceH 124 J ~ 125 J. B cTpaHax-y4aCTH~~ax OH~H npo
TOH~ HeOfiXOA~MO~ 3Hepr~~ 8 HaCTOfl~ee epeMR ~Me~TCfl Ha 
~~KnoTpoHe Y-240 H~~ YCCP1 11/ e K~eee. Ha~6onbwee pacnpocT
paHeH~e nony4~n~ ~~KnOTPOH~ Y-120 ~ Y-150, Ha KOTop~x 
MomHo pean~aoeaTb peaK~~~ 122 Te(d, n) 123 J ~ 124Te(p,2n:f23J. 
B 3T~x cny4aflx AnR M~WeHe~ Tpe6y~TCR paaAeneHH~e ~3oTonw 
c o6ora~eH~eM, no-B~A~MOMY, 6onbwe 90%. 06ny4eH~e Ae~TpOHaM~ 
AaeT npenapaT, COAepma~~~ HeCKOnbKO npo~eHTOB 124J /no aKT~B
HOCT~/. BbiXOA HemenaTenbHbiX HyKn~llOB APYr~x 3neMeHTOB 6onee 
4eM Ha nOPRAOK npeBbiWaeT BWXOA 123J. 

nEPCnEKTHBM nonY4EHH~ 123 J HA YCKOPHTEn~X 3nEKTPOHOB 

06CYA~M Tenepb 803MOmHOCT~ yCKOP~Tene~ 3neKTpOHOB. 123J Mom-
HO nony4~Tb e peaynbTaTe npeepa~eH~~ 

124 y., '" "' 123 y., 
EC 123 T 

T 1~ = 2,1.'1 

B cooTBeTCTB~~ c o6~~M~ aaKOHOMepHOCTRM~ /12,1S/3~$eKT~BHOe 
ce4eH~e 3Toi1 noporoeo~ IE Y ·~ 10 M3B/ peaK~~~ AOCT~raeT MaKc~
MyMa np~ E y =15 M3B ~ paeHo np~MepHo 450 M6. 

lli~p~Ha Kp~eo~ eoa6ymAeH~R Ha nonoe~He e~coTw pasHa 5 M3B. 
3neKTPOHW c 3Hepr~e~ Ee np~ TOpMomeH~~ e KaKo~-n~6o M~WeH~ 
reHep~py~T y-KeaHTW c 3HepreT~4eCK~M pacnpeAeneH~eM s npeAe
nax OT Ey= 0 AO E:y= E 

8
• BbiXOA 11 TOpM03HbiX 11 y-KBaHTOB np~ E e = 

= 20750 M3B AOCT~raeT 50% OT 4~Cna 3neKTPOHOB,OAHaKO KBaHTOB 
c Ey > 10 M3B - n~wb HecKonbKO npo~eHToe. To4HbiX $opMyn AnR 
pac4eTa cneKTpa ~ yrnoeoro pacnpeAeneH~R TOPM03Horo ~any4eH~R 
HeT, n03TOMY BWXOA l23J MOmHO TOnbKO O~eH~Tb. np~6n~meHH~e 
pac4eTbl noKaawea~T, 4TO 3Hepr~fl 3neKTPOHOB AOnmHa 6wTb 6onbwe 
20 M3B, 4T06W nony4~Tb AOCTaT04HWH B~XOA meCTK~X KBaHTOB, HO 
He BWWe 50 M38 /c pOCTOM Ee pacTeT OTHOC~TeJlbHbli1 BbiXOA Heme
naTenbHbiX RAepHwx peaK~~H/. OnT~MaJlbHbiM A~ana30HOM RBJlReTcR, 
no-B~A~MOMY, E e = 25-35 M3B. B 3TOM cny4ae 113~eKT~BHoe ce4e
H~e11 peaK~~H /B pac4eTe Ha OAHH YCKOpeHHbiH 3neKTPOH/ 6yAeT 
1-2 M6 ~ BWXOA 123J MomeT npeBbiCHTb 200 MKK~/MKA4.r 124Xe. 
3Ta o~eHKa cornacyeTCR c AaHHWM~ pa6oTw 141 • Cy~ecTBY~~~e M~Kpo-

5 



TPOH~ /e na6opaTOpHH RAePH~X peaK~HH OH~H. npare H AP·/ Aa~T 
TOKH 3neKTPOHOB OKOno 20 MKA, n03TOMy 3a 8 4aCOB o6ny4eHHR 
10 r 124Xe MOli<HO nony4HTb AO 200 MKH 123J. CepHHHO npoH3BOART
CR nHHeHH~e YCKOPHTenH C TOKOM nOPRAKa 100 MKA 114<KOTOp~e co
OTBeTCTBeHHO MOryT B~pa6aT~BaTb 12aJ aKTHBHOCTb~ AO 0,5 KH 
3a pa6o4y~ cMeHy. 

0TMeTHM HeKOTOp~e npHH~HnHanbH~e TeXHH4eCKHe H 3KOHOMH4e
CKHe npeHMy~eCTBa HCnonb30BaHHR 3neKTPOHH~X YCKOpHTeneH AnR 
npOH3BOACTBa 123J': 

- npOAYKT 6yAeT COAeplKaTb nHWb Man~e npHMeCH 124 J H 125 J; 
- 3aTpaT~ Ha 6HonorH4eCKY~ 3a~HTY npH o6pa60TKe MHWeHH 

MHHHManbH~; 

- yCKOPHTenH 3neKTPOHOB B HeCKOnbKO pa3 Aeweene ~HKnOTpOHOB, 
OHH KOMnaKTH~, 3KCnnyaTa~HOHH~e 3aTpaT~ HH3KH. 

K HeAOCTaTKaM Cnoco6a MOlKHO OTHeCTH ,nOlKanyH,nHWb TO, 4TO 
CTOHMOCTb MHWeHH /10 r 124Xe B~COKOrO o6ora~eHHR/ B HeCKOnbKO 
pa3 B~we, 4eM CTOHMOCTb ~HKnOTPOHH~X MHWeHeH H3 pa3AeneHH~X 
H3oTonoe Te, XOTR, no-BHAHMOMY, He npee~cHT 30000 py6neH. 
8 TO lKe BpeMR OTHOCHTenbH~e noTepH B OAHOM ~HKne pereHepa~HH 
Xe MoryT 6~Tb cy~ecTBeHHO HHlKe, 4eM e cny4ae Te. 

3a C4eT peatc.ttHH 126 Xe( y ,n) 125 Xe /e MHWeHH HeH36elKHO COAep
lKHTCR 126 Xe I npOAYKT 6yAeT HMeTb npHMeCb 125J /eM. PHCYHOK/, 
KOTOP~H o6pa3yeTcR nyTeM pacnaAa 125 Xe I T lA = 17 4; EC/. EcnH 
e MHWeHH COAePlKaTCR .llalKe paeH~e KOnH4eCTBa 124 Xe H 126 Xe. aK
THBHOCTb 125J no OKOH4aHHH o6ny4eHHR AnHTenbHOCTb~ B HeCKOnb
KO 4aCOB COCTaBHT npHMepHO 0,3% OT aKTHBHOCTH 123 J, H 3TOT 
npo~eHT COOTBeTCTBeHHO naAaeT C yMeHbWeHHeM OTHOCHTenbHOrO 
COAeplKaHHR 126xe. · B~xoA 124 J no peaK~HH 124 Xe(y,pn) npH E

8
< 35 M38 

Man. no3TOMy npenapaT 123J, nony4eHH~H Ha ycKopHTenRx 3neKTpo
Hoe, AOnlKeH 6~Tb no Ka4eCTBy CpaBHHM C ny4WHMH KOMMep4eCKH 
AOCTynH~MH e HacToR~ee epeMR npenapaTaMH. Tpe6oeaHHR no coAep
lKaHH~ e MHWeHH 6onee TRlllen~x H30Tonoe Xe npH o6ora~eHHH 124Xe 
B~nOnHR~TCR aBTOMaTH4eCKH. 

H3 H3nOlKeHHoro cneAyeT, 4TO nHHeHH~e ycKOPHTenH 3neKTPOHoe, 
a TaKlKe MHKPOTpOH~ B npo6neMe npOH3BOACTBa 123 J MoryT ycnew
HO KOHKypHpOBaTb C TaKHMH AOPOrOCTOR~HMH ycTaHOBKaMH,KaK CHHXpO
~HKnOTPOH, TPHYM$ H AP· no-BHAHMOMy, TOnbKO Ha 6a3e 3neKTPOHH~X 
YCKOPHTeneH MOlKHO AOCTaT04HO 6~CTPO C03AaTb CeTb perHOHanbH~X 
~eHTpoe no npoH3BOACTBY 123J. UeHTpanH3oeaHHoe cHa6lKe-
HHe HyKnHAOM c T~A=13 4 MHorHx MeAH~HHCKHX y4pelKAeHHH Ha 6onb
woH TeppHTOpHH 3KOHOMH4eCKH He~enecoo6pa3HO H BPRA nH TeXHH-
4eCKH B03MOlKHo. CneAyeT OTMeTHTb, 4TO HaPRAY c 123J Ha Ta
KHx YCTaHOBKaX MOlKHO npOH3BOAHTb H APYrHe KOPOTKOlKHBY~He H30-
TOn~ AnR MeAH~HHCKOH AHarHoCTHKH. 
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3aapa M. 
80SMO*HOCTM nony~eHMft liiJ 
Ha )'CKOPMTenRX sneKTpoHOB 

18-82-20 
AnA paAMOHSOTOnH~ AHarHOCTHKH 

Ha OCHOBe pac~TOB M onyfinMKOBaHHWX AaHHWX OOK&SaHO, ~TO Ha ny~Kax 
TOPMOIHOrO M3ny~eHMft NHOrMX HMe~XCA MHKpoTpoHOB H nHHe~HWX )'CKOPHTene~ 
MOMHO nony~aT~ ~~TaTo~Hwe KOnM~cTaa 111J c n~~e npo~ecca 
184xe(y,u)ll~e ~ liiJ. CTOMMOCT~ o6ny~eHHft HHSKa, BWXOA He.enaTen~HWX 
paAHOHSOTQnoa O~H~ Man. 

Pa6oTa awnonHeHa a na5opaTOPMM ftA8PHWX peaK~M~ OMRM. 

Cooa..HMe ~HBHHOrO MHCTMTyTa ~epHWX HCCnCAPa&~~ . Ar5Ha 1982 

Zvara 1. 
Possibilities of 111J Production 
Using Electron Accelerators 

18-82-20 
for Radioisotope Diagnostics 

It Is shown on the basis of calculations and some published data, 
that bremsstrahlung beams of many existing mlcrotrons and linear accelera
tors CliO produce enough of liiJ via the process 114Xe(y,a111J:e .!.g liiJ. 
The bombardment cost Is low, the yield of radioisotope Impurities is very 
small. 

The Investigation has been performed at the laboratory of Nuclear 
Reactions. JINR. 

C~nlcatlon of the Joint Institute for ~clear Research. Dubna 1982 
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