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1 • BBEAEHI1E 

B 3Kcnep~MeHTax no no~cKy ceepxT~men~x 3neMeHToe /CT3/ e np~
POAH~x 06beKTax 111 6onbWOe 3Ha4eH~e ~Me~T MeTOA~, CBR3aHH~e 
c AeTeKT~poeaH~eM cnoHTaHHoro AeneH~R, nocKOnbKY 3TOT B~A pacna
Aa ~cnbiTbiBa~T n~6o caM~ CT3, n~6o 6n~mai:iw~e nPOAYKT~ ~x a -
pacnaAa. 

Ha~6onee 4YBCTB~TenbHbiH MeTOA no~cKa CT3 ~3 Tex, KOTOpble 
6~n~ pa3B~Tbl AO HaCTOR~ero epeMeH~, COCTO~T B 06HapymeH~~ peAK~X 
C06biT~H CnOHTaHHOrO AeneH~R nyTeM per~CTpa~~~ MHOmeCTBeHHOrO 
~cnycKaH~R Hei:iTpoHoe c noM~b~ AeTeKTopoe c 3He nponop~~oHanbHbiM~ 
C4eT4~KaM~. 4yBCTB~TenbHOCTb TaK~X AeTeKTOpOB AOCT~raeT 10-15 

rpaMMOB CT3 Ha rpaMM ee~ecTea /np~ nep~oAe nonypacnaAa CT3 10 9 

neT/, 4TO COOTBeTCTByeT CKOpOCT~ C4eTa 10-20 C06biT~H B rOA AnR 
o6pa3~0B eeCOM 20 Kr 111. RCHO, 4TO np~ TaKOH Manoi:i CKOPOCT~ 
c4eTa Heo6xoA~Mo Y4~TbiBaTb ¢oH, Bbi3BaHHbiH cnoHTaHHbiM AeneH~eM 
ypaHa H npHMeCeA TpaHCypaHOB~X 3neMeHTOB, TaK KaK TaKy~ me 
CKOpOCTb C4eTa MOmHO nony4~Tb npH Han~4HH B o6pa3~e 10-S r/r 
ypaHa, 252Cf e KonH4ecTee 1 aToMa Ha 100 r o6pa3~a ~n~ APYrHx 
TpaHcypaHOB~X 3neMeHTOB B COOTBeTCTBY~~HX KOH~eHTpa~HRX. 

OnpeAeneHHe COAepmaHHR cnOHTaHHO·AenR~HXCR RAeP e o6pa3~e 
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o6pa3~oe. HaH6onbwy~ TPYAHOCTb npH 3TOM npeAcTaenReT onpeAene
HHe KOH~eHTpa~HH HyKnHAOB, ~Me~~HX Mance OTHOWeHHe eepO~THOCTeH 
a -pacnaAa H cnoHTaHHOro AeneH~R I a /cn.A./. HanpHMep, AnR 
252 Cf a/cn.A. ~30. no3TOMY AnR onpeAeneHHR KOH~eHTpa~~~ 3Toro 

H30Tona Heo6xoA~Mo BbiAenRTb era H3 6onbworo o6beMa o6pa3~a c 
nocneAY~~ei:i perHcTpa~~ei:i a-pacnaAa. 0AHaKo e Hawei:i na6opaTOPHH 
He HCnOnb30BanHCb 4HCTble H30TOnbl, HMe~~He Mance OTHOWeHHe 
a /cn.A. nocTyna~~He e na6opaTopH~ cnoHTaHHO AenR~~ecR MaTepHa
n~ ecerAa npeACTaen~nH co6oi:1 CMeCb pa3nH4HbiX ~30Tonoe, AnR 
KOTOpOH OTHOWeHHe a/cn.A. 6bln0 He HHme 2·10 5 . An~ CMeCH TpaHc
ypaHOBbiX 3neMeHTOB, B03HHKa~~HX B pe3ynbTaTe ~CnbiTaH~H RAePHO
ro opy>KHR, KOTOPble TaKme MOrnH 11 3arpR3HHTb 11 ~3MepReMble o6pa3-

7/2/ 
~~. a/cn.A. •10 . TaKHe 3Ha4eHHR afcn.A. no3eonR~T npH Han~-
4HH HOHH3a~HOHHOH KaMep~ C 60nbWOH nno~aAb~ HCT04HHKa H XOPOWHM 
pa3peweHHeM HCnOnb30BaTb AnR aHanH3a TOnbKO He60nbWY~ 4aCTb 
o6pa3l.la. 

B AaHHOH pa6oTe npHBOAHTC~ OnHCaHHe HOHH3al.lHOHHOH KaMep~ C 
l.lHnHHAPH4eCKHMH 3neKTPOAaM~, C 6onbWOH nno~aAb~ HCT04HHKa ~ pa3-
peweHHeM, cpaBHHMbiM c pa3peweHHeM nonynpoeoAHHKOBbiX Si (Au) 
AeTeKTopoe, KOTopa~ HCnonb3yeTcR e pa6oTax no noHCKY CT3 
B npHpOAe. 1'. -'"-o·-- --- ~"·-= ---- --·-·=-~=~ .. 
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np~6op 'MomeT cnym~Tb An~ no~cKa a-aKT~BHOCT~ CT3 ~An~ onpe
AeneH~~ COAepmaH~~ B o6pa3~ax ~3BeCTH~x cnoHTaHHO Aen~~~xc~ 
HyKn~AOB, KOTopwe MorvT ~B~Tbc~ ~cT04H~KOM ¢aHa np~ no~cKe CT3. 
np~BOA~TC~ AaHHWe ~3MepeH~~ a-cneKTPOB neTY4~X ¢PaK~~A 
se~ecTBa MeTeop~Ta AnneHAe 15•61 ~ HeKoTopbiX o6pa3~0B, nony4eH
H~X np~ X~M~4eCKOM KOH~eHTp~pOBaH~~ cnOHTaHHO Aen~~eAc~ aKT~B
HOCT~ ~3 pacconoB reoTepManbHbiX ~CT04H~KOB nonyocTposa 4ene
KeH /S/. 

2. HOHH3AUHOHHA~ KAMEPA 

KoHCTPYK~~~ ~oH~3a~~OHHoA KaMep~ /p~c.1/ npeAYCMaTp~saeT ee 
pa6oTy B sepT~KanbHOM nonomeH~~ c YA06H~M ycTpoAcTBOM /KpaH-
6anKa c ne6eAKOA/ An~ nOA"beMa KPbiWK~ KaMepbl np~ ycTaHOBKe ~ 
CH~T~~ nOAnOmeK-~CT04H~KOB C B~COKOBOnbTHOrO 3neKTPOAa. npeAyC
MOTpeHO aBTOMaT~4eCKOe 3aMb1KaH~e BbiCOKOBOnb THbiX 3neKTPOAOB 
Ha Kopnyc np~ CH~T~~ KPbiWK~. BbiCOKOBOnbTHbiA 3neKTPOA ~Bn~eTc~ 
Hecy~eA KOHCTPYK~~eA, n03TOMy o6naAaeT Heo6XOA~MOA meCTKOCTb~. 
4To6~ He ~cKamanocb 3neKTp~4ecKoe none B pa6o4eM o6"beMe KaMep~ 

~ He npo~sn~nocb AeAcTs~e Kpaes~x 3¢¢eKTos, reoMeTp~~ KapKaca, 
Ha KOTOp~A HaT~r~BdeTC~ CeTKa, COOTBeTCTByeT 3KB~nOTeH~~anbHOA 
nOBepXHOCT~ 3neKTP~4eCKOrO non~ y KpaeB B~COKOBOnbTHOrO 3neKTpO
Aa. Ha 6oKosoA nosepxHOCT~ BbiCOKOBOnbTHOro 3neKTPOAa ycTaHosne
HO nOBOpOTHOe ycTpoACTBO, ~Me~~ee C OAHOA CTOpOH~ 3TanOHH~A 
a -~cT04H~K, a c APYroA - 4~CT~~ nosepxHOCTb. 06e 3T~ nosepx
HOCT~ cosnaaa~T c o6oa3v~weA noseoxHOCTbiO 111.-tnw.Hn_ni'l Rhlrn~<nRnnhT

HOro 3neKTPOAa. Ha KOH~ax cpeAHeA 4aCT~ co6~pa~~ero 3neKTPOAa 
~Me~TC~ ¢Toponnac TOBble ~30n~TOpbl, K KOTOpbiM Kpen~TC~ KOMneHc~

py~~~e ronOBK~, npeAHa3Ha4eHHble An~ KOMneHCa~~~ /BblpaBH~BaH~~/ 
3neKTP~4eCK~X noneA B KpaeBbiX o6nacT~X BbiCOKOBOnbTHOrO 3neKTpOAa 
~ ceTK~. 

,IQ""od 
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~ 
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Co6~pa~~~A 3neKTPOA, KOMneH
c~py~~~e ronosK~, KapKac, Ha 
KOTOpOM 3aKpenn~eTC~ ceTKa, ~3-

rOTOBneH~ ~3 MeA~. Kp~wKa ~ oc
HoBaH~e KaMep~, apMaTypa, Ha 
KOTOpy~ Kpen~TCB nOAnOmK~ C ~c
T04H~KaM~, ~ APYr~e AeTan~ 

KaMep~ ~3rOTosneH~ ~3 Hepmase~

~eA cTan~. B Ka4eCTBe ~3on~Topos 

~ 
~ ~ :,J \ B ~oH~3a~~OHHoA KaMepe ~cnonb-; ; L 3yeTc~ ¢ToponnacT, MaTep~an 
, nposonoK ceTK~ - H~xpoM . 

. r/ i ~ -
-<S<<Jt -?.X>Oo napaMeTpbl ~OH~3a~~OHHO~ Ka-

PHC,), CxeMa HOHH3au;HOHHOH Ka- Mepbl fibln~ Bbl6paH~131Ha OCHOBaH~~ Mepbi, pac4eTa ~KYH~Ha 
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OcHOBH~e AaHH~e ~oH~3a~~OHHOA KaMep~: 

1. 06~a~ nno~aAb nnacT~H An~ HaHeceH~~ o6pa3~0B 
/ABe nnacT~H~ 750x300 MM 2

/ 
2. .Q~aMeTp BbiCOKOBOnb THOrO 3neKTPOAa 
3 • .Q~aMeTp CeT04HOro 3neKTPOAa 
4 • .Q~aMeTp co6~pa~~ero 3neKTPOAa 
5. War ceTK~ 
6 • .a~aMeTP nposonoK ceTK~ 
7. Ko3¢¢~~~eHT He3KpaH~poBK~ ceTK~ 
8. Hanp~meH~e Ha s~coKosonbTHOM 3neKTPOAe 
9. Hanp~meH~e Ha ceTKe 

10. Hanp~meH~e Ha co6~pa~~eM 3neKTPOAe 

- 4500 CM2 

220 MM 
110 MM 

8,6 MM 
2,5 MM 
0,1 MM 
0,8% 

- 2640 B 
- 2300 B 

0 B 
15 n¢ 11. EMKOCTb KOnneKTOpa OTHOC~TenbHO 3eMn~ 

12 • .QasneH~e ra3a (94%Ar+6%(H 4)) - 1 , 72 · 1 06 na. 

nposepKa n~HeAHOCT~ npeo6pa30BaH~~ 3Hepr~~ a-4aCT~~ B aMnn~
TYAY ~Mnynbca ~ pa3peweH~~ no 3Hepr~~ a-4acT~~ npoBOAHnacb np~ 

noMa~~ ~CT04H~KOB a-4acT~~ 232 Th /Ea=4,01 M3B/, 288 u!Ea = 
4 234 4 8 241 4 = 20 M3B/, U lEa= ,7 M38/, Am lEa =5, 9 M38/, 

244Cm/Ea=5,81 M38/, 212 Bi/Ea=6,05 M38/, 212 Po/Ea =8,78 M38/. 
npeo6pa30BaH~e 3Hepr~~ a -4aCT~~bl B aMnn~TYAY ~Mnynbca MOmHO C4~
TaTb n~HeAHbiM c T04HOCTb~ AO 1%. Pa3peweH~e no 3Hepr~~ a -4acT~~ 
/w~p~Ha n~Ka Ha nonos~He ero B~coT~/ cocTaBn~eT 55 K3B np~ 
Ea =5,8 M38, 

B ~3MepeH~~x ~cnonb30Banc~ 3aP~AOB04YBCTB~TenbHbli:1 noenvc~n~
Te11b Yn3-62, ~3roToBneHHbiA B Jla6opaTop~~ ~AepHbiX peaK~~A OH~H, 
~ yc~n~Tenb NOKIA LPA4841,2. Per~cTpa~~~ ~H¢opMa~~~ c KaMep~ 
npo~3BOA~nacb c nOMO~b~ aHa11~3aTopaNOKIA LP 4840. 
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B Ka4ecTse noAJlO>KeK Ailfl l-13y4aeMbiX a -lo13Jly4aTene~ npi-1MeHf1Jli-1Cb 
JlHCTbl Hep>Kase~~e~ CTaJll-1 T0Jl~lo1HO~ 0,1-0,2 MM, KOTOp~e 06JlaAaJll-1 
cpaSHI-1TeJlbHO HI-13KI-1M ¢oHOM a-lo13JlY4eHI-1fl. H1o1KaK1-1x cne~1-1aJ1bH~X Mep 
no yMeHbWeHI-1~ ¢aHa He npeAnPI-1HI-1Manocb. Ha p1o1c.2 npi-1SOAHTCfl a
cneKTP ¢aHa I-10HI-13a~I-10HHO~ KaMep~ 3a 12,6 4acos H3MepeHH~. Oc
HOsHo~ SKJlaA S ¢0H SHOCI-1T a -aKTI-1SHOCTb 238U H 234 U, a TaK>Ke 
npOAYKTOS pacnaAa PfiAOS ypaHa 1-1 TOPI-1fl. nplo1CyTCTSio1e ni-1KOS 
5,48 1-1 5,81 M3B csf!3aHo co cneAaMI-1 24 1 Am H 244 em, nonaswHMI-1 Ha 
nosepXHOCTb 3JleKTPOAOS npl-1 KaJll-16posKe KaMepbl, 

np1-1 3aMeHe o6pa34os, KOrAa SHYTPb o6"heMa KaMepbl nonaAaeT 
S03AYX 1-13 noMe~eHHfl, Ha 3JleKTPOAaX KaMep~ HaKanJli-1Sa~TCfl 212pb 

1-1 214 pb - npOAYKTbl pacnaAa 220Rn 1-1 222 Rn. no3TOMY I-13MepeHI-1e o6-
pa340S 1-13-3a 6onbworo ¢aHa OT 214 Po /7,68 M3B/ HeJlb3fl Ha41-1HaTb 
cpa3y nocne 3anycKa K·aMepbl. nonHbiH pacnaA ¢oHOSbiX ni-1KOS 
6,05( 212 Bi) 1-1 8,78( 212 Po) Hac Tynan 4epe3 ASOe cyTOK. 

YcTaHosKa cTa61-1JlbHa s pa6oTe. 6e3 npi-1MeHeHI-1fl AOnOJlHI-1TeJlbH~X 

cpeACTS CTa61-1Jllo13a41-11-1 npl-1 lo13MepeHio11-1 a-lo1CT04Hio1KOS, He S~AeJlfi~~MX 

ra3bl, CMe~eHio1e nMKOS a-lo13JlY4eHI-1fl COCTaSJlfleT He 6onee 10 K38 3a 
HeCKOJlbKO CYTOK lo13MepeHio1~. 

Anfl HarJlfiAHO~ 04eHKI-1 pa3pewa~~e~ cnoco6HOCTM 1-1 cTa6MJlbHOCTI-1 
MOHI-13a4MOHHO~ KaMep~ S AJlMTeJlbH~X lo13MepeHio1fiX Ha PHC.3 nplo1SeAeH 
cneKTP, nony4eHHbl~ np1-1 H3MepeHMM npenapaTa, SbiAeJleHHoro M3 o6pa3-
4a rMAPOTepM 4eJleKeHa Ha nOAJlO>KKe 1-13 Af. c)lOJlbrM /speMfl lo13Mepe
Hio1~ - 30 4acos/. 
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3. PE3YJlbTATbl 11 06CYlKAEHHE 

3.1. 113MepeHMe a-cneKTPOS npOAYKTOS S03rOHKI-1 
1-13 se~ecTsa MeTeopi-1Ta AnneHAe 

B npeAnono>KeHI-1M, 4TO HOSbli1 cnoHTaHHO AeJlfi~M·i1cfl HYKJ11-1A, o6Ha
py>KeHH~~ npl-1 HCCJleAOSaHI-11-1 MeTeOpMTa AJ1JleHAe 141, OTHOCI-1TCfl K 
csepxTf!>KeJlbiM 3neMeHTaM, 3sapa H AP/ 51 npOio13SeJll-1 nepepa6oTKy 
HeCKOJlbKI-1X Klo1JlorpaMMOS se~ecTsa MeTeopMTa AnneHAe. 06pa34bl Me
Teopi-1Ta M3MeJlb4aJlMCb, 3aTeM HarpesaJllo1Cb S TOKe SOAOPOAa H Klo1CJlQ
POAa np1-1 1 000° • Bo3orHaHHble npOAYKTbl co61o1paJ1MCb, aKTHSHOCTb 
cnoHTaHHoro AeJleHMfl s 3TMX o6pa3~ax ~3Mepf!nacb Ha nponop41-10Hanb
HbiX c4eT4MKax. AsTopbl npeAnOJlO>KI-1111-1, 4TO I-1M YAanoc b Sb1AeJli-1Tb Ho
Sbli1 cnoHTaHHO AeJlfi~MHCfl lo13JlY4aTeJlb 3a C4eT era JleTy4eCTH S TOKe 
SOAOPOAa M KMCJlOPOAa. 

Anfl yseJllo14eHio1fl CKOPOCTH c4eTa cnOHTaHHoro AeneHMfl lKy~Kos 

1-1 3sapa 181 nepepa6oTaJll-1 no MeTOAI-1Ke, on1-1caHHOi1 s pa6oTe 151 , 
scero 8 Kr se~ecTsa MeTeopi-1Ta AnneHAe 1-1 3aTeM npo1o13sen1-1 nosTop
HY~ S03rOHKY SCeX SbiAeJleHHbiX npOAYKTOS, C 3TOH ~eJlb~ c6opHio1Kio1 
c so3roHaMM 1-1 APYri-1MI-1 npOAYKTaMI-1, nony4eHHbiMI-1 np1-1 nepSI-14HO~ 

S03rOHKe se~eCTSa MeTeOplo1Ta, nOMe~aJllo1Cb S KSap~es~~ peaKTOp, 
1-1 np1-1 TeMnepaType 1000°C 4epe3 Hero nponycKaJlMCb KMCJlOPOA, 
re111-1~, SOAOPOA. Bo3orHaHHble npOAYKTbl co6MpanMCb Ha nnaTio1Hoso~ 
$0Jlbre S SbiXOAHOH Tpy6Ke C rpaAMeHTOM TeMnepaTypbl 1-1 S JlOSYWKaX 
c pacTsopaMM cepHoi1 r:MCJlOTbl M NaOH. 

HaMM 6biJlM H3MepeHbl a-cneKTpbr cneAY~~I-1x o6pa3uos, nony4eHHbiX 
nocne pa3AeneHI-1fl so3roHos 1-13 se~ecTsa MeTeopMTa AnneHAe. 

06pa3el..l 1: 4aCTb C60pHio1Ka /nJlaTio1HOSafl ¢0Jlbra/, KOTOpafl HaXOAI-1-
JlaCb S 30He TeMnepaTyp OT 940"C AO 480 "C. 

06pa3eu 2: 4acTb c6opHMKa /nnaTI-1HOSafl ¢onbra/ M3 30Hbl TeMnepa
TYP OT 480 "C AO KOMHaTHOH TeMnepaTypbl. 

06pa3eu 3: HepacTsopMMbre cynb¢1-1Abl, oca>KAeHHble M3 ~eno4H~x pacT
sapos JlOSyWeK, HaHeCeHHble CJlOeM TO~Io1HOH MeHee 
1 Mr/cM 2 Ha JlaSCaHOSy~ nJleHKY 

CneKTP~ a-lo13Jly4eHMfl o6pa3uos 1 1-1 2 noKa3aH~ Ha plo1c.4,5,6. 
nocne noKaHaJlbHoro s~41-1TaHMfl c)loHa a-cneKTp~ o6pa3uos 1 1-1 2 

/plo1C,4 M 6/ S 06JlaCTio1 3Heprlo1~ 60JlbWe 5,3 M38 He OTJlM4a~TCfl OT 
c)loHosoro a-cneKTpa. 

B o6nacTio1 3Heprl-1~ <5,3 M3B s a-cneKTpax o6pa3~os 1 1-1 2 Slo1AeH 
TOJlbKO 210p 0, npM4eM 60JlbWafl 4aCTb a-aKTioiSHOCTI-1 2 10 Po HaXOAMTCfl 
Ha o6pa3ue 2. Apyr1-1x nHKos a-M3Jly4eHI-1fl OT4eTJlMSO He o6Hapy>KM
saeTcfl. 

Anb¢a-cneKTp o6pa3ua 3 npaKTI-14eCKI-1 He OTJll-14aeTCfl aT c)loHosoro 
a -cneKTpa, 

AHaJll-13 3arpfi3HeHHOCTI-1 o6pa3uos TexHoreHH~MI-1 TpaHcypaHos~MI-1 
3JleMeHTaMM npOM3SOAI-1JlCfl no a-nMKaM c 3HeprMf!MI-1 5,5 M 5,8 M3B, 
3TM a -ni-1Kio1: 5' 5 M3B - 241 Am; 5' 8 M3B - 249cr, 244cm , 6b1Jllo1 HaM6onee 
lo1HTeHCio1SH~Mio1 S cneKTpax a-4aCTI-11..1 npaKTH4eCKI-1 SCeX MMWeHeH 
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Ta6nH~a 

I >rsMepe~me 

3He.PriDI 3,5-5,3 5,5 5,8 
MsB 

~B I 246,2±2,0 2I,s±0,8 I5,st0,6 
a '!aCT, '!E:C 

06pasen I 424,2±4,0 2I,z±I,O I6,o±0,9 
+ \tJOH 

a '!aCT,/qac 

06pase)J; , I I78,o±4,5 ~ I,3 ·~ I,I 
a'laCT./'laC 

2 BsMepeHHe 

3,5-5,3 5,5 5,8 

25s,o±s,9 I8,g±I,I 29,I±I,s 

448,o±5,3 I9,7±I,I 29,d±I,3 

I95,o±6,6 ~· I,5 ~ I,8 

(Pu,Am,Cm,Cfl. KOTopwe ~cnonbsoean~Cb Ha ny~Kax T~menwx ~OHOB 
a Hawei1 na6opaTop~~. 3T~ me 3Hepr~~ a -~acT~~ ~Bil~IOTC~ xapaKTepHbi
M~ ~ An~ aosMomHbiX TexHoreHHbiX sarp~sHeH~i1 o6pas~oe. 

B Ta6n.1 ~ 2 6es y~eTa 3~~eKT~BHOCT~ KaMepw np~BDA~Tc~ AaHHwe 
~sMepeH~i1 aKT~BHOCT~ a-~sny~aTenei1 c 3Hepr~~M~ 5,3; 5,5 ~ 
5,8 M3B /AaHO cpeAHeKBaApaT~~eCKOe OTKnOHeH~e CKOPOCT~ C~eTa/ 
COOTBeTCTBeHHO An~ o6pas~a 1 ~ o6pa3~a 2, 3T~ AaHHble nony~eHbl 
a ABYX cep~~x ~3MepeH~i1. HHTepaan epeMeH~ MemAY ~sMepeH~RM~ 
COCTaBn~n 120 cyTOK AnR o6pa3~a 1 ~ 184 CYTOK AilR o6pas~a 2. 

Hs Ta6n~~ B~AHO, ~TO B npeAenax CTaT~CT~~eCK~X OW~60K B ~SMe
::''?uuo.ov nFi!"'"'"'"·"'>< I-IPT IA<>fihiTOI.Iuni1 a -;JKT!.1BHOCT~ C 3HePr~RM~ 5, 5 
~ 5,8 M3B, To me MOmHO CKaSaTb ~ B OTHOWeH~~ o6pa3~a 3. 

Hs 3T~x AaHHbiX cneAyeT, ~To ~~cno ~OHOBbiX co6b1Tf.1i1 cnoHTaHHoro 
AeneH~R OT ~seecTHbiX cnoHTaHHO Aen~11.1~xc~ ~soTonoe np~ ~ccneAo

BaH~~ CnOHTaHHOro AeneH~~33T~X o6pa3~0B AOnmHO COCTaBnRTb He 
6onee 1 OCKOnKa Sa 4,0·10 CYTOK ~3MepeH~~. Ha6n10AaBW~HCR 3~~eKT 
cnoHTaHHoro AeneH~~ np~ ~sMepeH~Rx Ha nponop~~oHanbHWX c~eT~f.1Kax 
cocTaen~n 161: Ha o6pas~e 2 - TP~ ~Mnynbca sa 78 cyTOK 1o1 Ha 
o6pas~e 3- ABa ~Mnynbca sa 114 cyToK ~sMepeH~R. 

238 npeAeil no a-aKT~BHOCT~ U COCTaBn~eT ~10 a-~aCT~~~~aC 
/1 Ae!leH~e Sa 2000 CYTOK/, ~TO TaKme He MOmeT 06b~CH~Tb Ha6niO
AaeMbli1 3~~eKT cnoHTaHHoro AeneH~R B o6pas~ax. 

Anb~a-aKT~BHOCTb c 3Hepr~ei1 5, 3 M3B 210 Po npaKT~~ecK~ He ~s
MeH~eTCR s Te~eH~e speMeH!.1 An~ o6pas~a 1 ~ yMeHbwaeTCR a cooT
BeTcTB~~ c nep~OAOM nonypacnaAa, paBHWM 138 AHei1, Ail~ o6pas~a 2. 
MomHo CAenaTb BbiBOA, ~To s o6pas~e 1 210 Po noRBilReTcR B pesynb
TaTe pacnaAa ocamAeHHoro np~o1 sosroHe 210 Pb, ~Me1011.1ero nep~OA 
nonypacnaAa 22 roAa. 

nonara~, ~TO a-aKT~BHOCTb o6pas~a 2 o6ycnosneHa pacnaAOM 
scero 2l0Po ~s nepepa6oTaHHoro se~J.~eCTBa MeTeop~Ta "' y~f.1TWBaR 
BpeM~, npoweAWee OT BOSrOHK!.1 AD ~3MepeHf.1R, MOmHO OnpeAen~Tb KOH-

~eHTpa~~IO 2g8 U B MeTeop~Te AnileHAe. 0Ha COCTaBilReT /3,01+ 
.:t,0,02/·10-8 r/r .- B cornac~~ c ~MeiOIJ.I~M~CR AaHHbiMH /lOl. -
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OnpeAefleH!Ile BbiXOAa 210 Pb np111 so3roHKe ero 1113 sellleCTBa MeTeo
PIIlTa AnneHAe no A04epHeMy 210 Po He npeACTasn~eTc~ B03MomH~M, 
TaK KaK OAHOBpeMeHHO B03rOH~~TC~ HepaA"lOaKT!IlBH~e 11130TOn~ Pb 
111 6onbwa~ 4aCTb a-4aCTII1~ He perlllcTp!llpyeTc~ !110H!113a~!I10HHO~ KaMe
po~ 1113-3a nornollleH!Il~ s o6pa3osaeweMc~ ToncToM cnoe CB!IlH~a. 

B cneKTpax !113MepeHHbiX o6pa3~os He Ha6n~AaJIII1Cb a-nii1HII1111, npoHc
xomAeH!Ile KOTOp~X HeJib3~ 6~no 6~ 06b~CHII1Tb He!I13BeCTH~M111 a-1113Jiy-
4aTeJI~MII1. no3TOMY MOmHO nOCTaB!IlTb TOJibKO BepXH"le npeAeJibl CKO
POCT!Il pacnaAa TaK"lX a-!113Jiy4aTene~, s TOM 4!11cne 111 CT3 s o6pa3~ax. 

B Ta6n. 3 nplllBOA~Tc~ 3Ti11 npeAeJibl AJI~ pa3n!I14HbiX Alllana3oHos 
3Hepr!11~ a-!113Jiy4aTeJie~, KOTOp~e 6~JIII1 B~6paH~ B 3aB!I1Ci11MOCTII1 OT 
cpeAHero YPOBH~ $OHa. 

Ta6nm.~;a 2 

I II3Mepemre 2 II3MepeHIIe 

3HeprRH 3,5-5,3 5,5 5,8 3,5-5,3 5,5 5,8 
M3B 

~H 
1 

245,1±2,0 I9,s±o,8 22,s±0,8 253,o±3,9 I8,g±r,r 29,r±r,3 
a '!aCT, 'lac 
06pase~ 2 II83,I±5,7 2o,o±o,7 2r,o±o,7 696,7±6,5 2o,s±r,2 30,2±I,4 
+ 'lJOH 

a '!aCT. /'lac 
06pase~ 2 938,o±6,0 ~ I,I ~ I,I 443,7±?,6 ~ I,6 ~ I,9 

a '!aCT. /'lac 

Ta6JIHIJ;a 3 

3HeprRH a- '!aCT~ /M3B/ 6,0-6,8 6,8-7,7 7, 7-8,8 

~C~O pac~OB B CYTKH 42 18 9 

3.2. H3MepeH!Ile cneKTpos o6pa3~os, nony4eHH~x np111 
KOH~eHTpBpOBaH!Illll cnOHTaHHO AeJI~~~~e~C~ aKT!IlBHOCT!Il 
1113 rlllAPOTepM 4eneKeHa 

8,8 

0,6 

nolllCK He!I13BeCTHOro HYKJI!IlAa B 3eMH~X o6pa3~ax np!llBen K 06Ha
pymeHII1~ !1136biT04HO~ cnoHTaHHO Aen~~~~e~c~ aKT"lBHOCT"l s reoTepManb
HbiX pacconax nonyocTposa 4eneKeH. B pa6oTe /7! coo6111anocb o pe-
3YJibTaTax 1113MepeHII1~ Ha He~TPOHHOM AeTeKTOpe aKT!IlBHOCT!Il rlllAPOOK!Il
ce~, OCamAeHHbiX 1113 KlllCJIOTHbiX CMbiBOB C aH!110H006MeHHO~ CMOJibl, 
HaC~llleHHO~ 4eneKeHCK111MII1 pacconaM!Il, ~n~ on~TOB 6~no B3~To 170 Kr 
3TO~ CMOJI~, 06111111~ sec CYXIIlX OCaAKOB, noJiy4eHH~X np111 CM~Be M!ll
HepanbHO~ ¢paK~II1111, COCTaBJI~JI 6 Kr, aKT!IlBHOCTb cnOHTaHHOrO AeneH"l~ 
3TOrO o6pa3~a np111 1113MepeH!11111 Ha He~TPOHHOM AeTeKTOpe COCTaBn~na 
11, 1~1,3 AeneH!Il~/cyTK"l. 

8 

~ 

1 

!VIcxo.QHbli:1 ~OHeYHbli:1 
o6pa3el..\ lo6pa3el..\ 

AKT~BHOCTb I '"N I •t 
Ng !Bee lcn..Q./cyTK~ 

I l6Kr I 11,1 ±1,3 72 113 

IMem.Q 

H,Q 

I -txnopWlbrl II I2Kr I 20 ±0,7 7 I 7 H,Q 

f-----------4 s i 0 
~~='=-= 

III I0.2Kr 

IV]I 
v bar 

H2S, Sb ·lp~c~Bo_p 
80°C H=Q5 

VI 2r NaOH 'SfuSJ] 
I 

IU2~ I¢K.rpacTBOP 
60oc pH= 1 

vu r70r 

2r rpe3KCT- ~r~~VIII 
paKT pH= 

~ 

0 0 110 H,Q 

3,8±0,6 45 124 HA 

0 H.Q 

-- . - -
L.U:!: U,,j 4U 4U HA 

2,2±0,7 11 10 HA 

"~Y~cno 3a2Cf(CTpt!: 
OBaHHbiX DbiJ\:1~ 

*~ReMR ~3Mepe~~R 
B CYTKaX 

PHc.7. CxeMa nepepa6oTKH rf!ApOOKHceH. 

B pa60Te/S/ npOBOAIIlJIOCb AaJibHe~wee KOH~eHTplllpOBaH!Ile HOBOrO 
np!llpOAHOro cnOHTaHHO AeJI~llleroc~ HyKJI"lAa, CXeMa X111M!I14eCKO~ ne
pepa60TKII1 o6pa3~a ''r111APOOK!I1Ce~ 11 1113/8/ np!llBeAeHa Ha pHc. 7, 8. 

B HaCTO~~~~e~ pa6oTe nplllBOA~Tc~ pe3yJibTaT~ !113MepeHH~ a-cneKTpos 
t' o6pa3~os Ag2S /sec 0, 5 r, aKTHSHOCTb cnoHTaHHoro AeneHH~ He o6-

HapymeHa/ 111 CM~eoe c Mn0 2 /sec 2,5 r, aKTHSHOCTb cnoHTaHHoro Ae
neHH~ 0,6 !llMn/cyTKH /plllc.8//. 

Ha p!11c.9, 10 cooTseTCTSeHHO AJI~ Ag 2S 111 CMbrsa c Mn02 npeA
cTaeneH~ cneKTpbl a -1113Jiy4eH!11~, 1113MepeHHble C nOMOlllb~ HOHH3a~!I10H
HO~ KaMepbl. HcT04HHKH H3 3THX o6pa3~os npHroTosn~nHCb no MeTOAH
Ke, aHanorH4HO~ onHcaHHO~ s pa6oTe 191 , Ha noAnOmKax H3 Hepmase~
llle~ CTaJIH TOJIIIIHHO~ 0,2 MM. 
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Ton~HHa cnoH Ag2S cocTasnHna 
ro o6paa4a 500 Mr. AnH KOHTponH 
Ag2S SHOCHnaCb npHMeCb 234u. 

250 MKr/cM2 npH sece H3MepHeMo
OAHOPOAHOCTH cnoH S o6pa3e4 

Ton~HHa cnoH CMbiSa c Mn02 cocTasnHna 625 MKr/cM 2 
H3MepHeMoro o6paa4a 2500 Mr. 

npH sece 

IAKTII1BHOCTb 
Ng I sec m . .u./cyTKII1 I N 

-

50r 3,8:!:0,6 45 24 H.[l 

II 20r 4,5±0,8-} 20 10 H.U 
42 10 T.Q 

III 0,2n 0,6±0,4 3 9 H.[l 

IV 20r 0 0 5 H.[l 

V 10.5r 0 0 60 nc 

VI I0.4n 

VII 111 r I 0,5:!: 0,2 
\/Ill ") ')r- (). I ~ I:~ ~ :~ 

~,-• 1 v I v I IV 1111.-

IX 125r 06:!:03-} 3 10 1.1K 
• · · 4 10 nc 

X 10.06r 0 0 10 nc 

XI 10.4n I 0 I 0 110 I H.[l 

PHc,8, CxeMa rrepepa60TKH cynb~H~OB, 

!Ill 

600 

.:.oa 

200~20CW) 1\ 
lroJ/ \ 

50 5.0 ~.r;, ao 
E: ... ~-

PHc.9. CrreKTP a-qacTHQ Ag2S 
/BpeMH H3MepeHHH- 9,5 qac,/. 

10 

""' 

'200 

"" 

"' '-'• 
PHc.IO. CneKTp a -qacTHQ CMbiBa 
c Mn0 2 /BpeMH H3MepeHHH- 13 qac./. 

.. 

Ha nony4eHHblx cneKTpos a -Hany4eHHH Ag2 S H CMbiSa c Mn02 
cneAyeT, 4TO AnH a -aKTHSHOCTH c 3HeprHe,;:i 5, 8 M3B s 3THX o6paa
uax MOmHO nocTaSHTb nHWb npeAen HHTeHCHSHOCTH -0,5 a-4ac
TH4/MHH, 4TO COOTSeTCTSyeT MeHee 4eM OAHOMY cnOHTaHHOMY AeneHH~ 
aa 30 cyToK H3MepeHHH. AnH CMblsa c Mn02 MOmHo TaKme 04eHHTb 
~OH CnOHTaHHOrO AeneHHH 238 u, KOTOp~R COOTSeTCTSyeT OAHOMY 
cnoHTaHHOMY AeneHH~ aa 50 cyTOK H3MepeHHH. 

Anb~a-cneKTP Ag 2S coAepmHT a -nHKH H30Tonos PHAa TOPHH H 
SbiCOKOHHTeHCHSHbiR nHK 210 Po - 40 a -4aCTH4/MHH. 

Anb~a-cneKTP CMbiSa c Mn02 COAepmHT a-nHHHH PHAa TOPHH, 
210Po, a TaKme 238U H 234 u. 

npoSeAeHHble H3MepeHHH n03SOnH~T CAenaTb SbiSOA, 4TO Ha6n~Aae
MaH S CMbiSe C Mn02 aKTHSHOCTb CnOHTaHHOrO AeneHHH He CSH3aHa 
c TexHoreHH~MH cnoHTaHHO AenH~HMHCH HYKnHAaMH, a TaKme c 

238u. 
B 3aKn~4eHHe asTOPbl Sblpama~T 6narOAapHOCTb aKaAeMHKY r 0 H .~ne

posy a a none3Hble COSeTbl H nocTORHHY~ nOAAeP>KKY 3To,;:i pa60Tbl, 
H. 3sape aa MHOr04HCneHHble o6cymAeHHH, 6 .Jl.>:<yRKosy H 10. C. KopOTKH
HY aa npeAOCTasneHHe o6pa340s AnH H3MepeHHR H o6cymAeHHe peaynb
TaTos. 
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H3AaTenbCKHA OTnen 06beAHHeHHOrO HHCTHTYTB RAePHbiX HCCneAOBBHHA 
c: 

HaaHOB M.n., Tep-AKOnbAH r.M., WanaeBCKH~ M. P. 13-82-860 
HOHH3aqHOHHaA KaMepa C qHnHHAPH~eCKHMH 3ne KTPOAaMH AnA anb~a-cneKTPOMeTpHH 
H HeKOTOpwe ee npHMeHeHHA npH nOHCKe caepXTAMenwx 3neMeHTOB B npHPOAe 

B 3KcnepHMeHTax no noHCKY caepxTAMenwx 3neMeHTOB /CT3/ a nPHPOAe c no
M~b~ AeTeKTOPOB MHOMeCTBeHHOrO HCnyCKaHHA He~TpoHOB BaMHOe 3Ha~eHHe HMeeT 
onpeAeneHHe 3arpA3HeHHOCTH H3MepAeMWX o6pa3qOB TeXHOreHHWMM CnOHTaHHO 
AenA~HMHCA HyKnHAaMH. AnA 3TO~ qenH H3rOTOBneHa anb~a-cneKTPOMeTpH~eCKaA 
HOHH3aqHOHHaA KaMepa c ceTKO~ c qHnHHAPH~ecKHMH 3neKTpoAaMH. H3MepAeMwH 
o6pa3eq HaHOCHTCA Ha nOAnOMKH H3 HepMaae~e~ CTanH TO~HHOH 0,1-0,2 MM ~eH 
nn~aAb~ 4500 CM2 , KOTOpWe ycTaHaBnHBaOTCA Ha BWCOKOBOnbTHOM 3neKTPOAe KaMe
pw. 3neKTPOAW HOHH3aqHOHHOH KaMepw HMeOT cneqHanbHyo ~OPMY AnA BwpaBHHBaHHA 
3neKTPH~eCKHX noneH a Kpaeawx o6nacTAX. HanonHeHHe KaMepw - o6w~HaA aproH
MeTaHoaaA cMecb, AaaneHHe - 1,72· 106 na.Pa3peweHHe no 3HeprHH anb~a-~acTHq 
COCTaBnAeT 55 K38. npoaeAeHW H3MepeHHA anb~-cneKTpoB B03rOHOB Be~eCTBa 
MeTeOpHTa AnneHAe H o6pa3qOB, nony~eHHWX npH XHMH~eCKOH nepepa60TKe rHAPO
TepM 4eneKeHa, B KOTOPWX paHee 6wna o6HapY*eHa aKTHBHOCTb cnoHT8HHOrO Aene
HHA. noKa3aHO, ~TO 3Ta aKTHBHOCTb He CBA3aHa C 3arpA3HeHHAMH o6pa3qOB Tex
HOreHHWMH CnOHTaHHO AenA~HMHCA HYKnHAaMH. AnA B03rOHOB MeTeOpHTa AnneHAe 
npHBeAeHw aepxHHe npeAenw cKopocTeH anb~a-pacnaAa CT3. 

Pa6oTa awnonHeHa a na6opaTopMH AAepHwx peaKqM~ OHRH . 
C~eHMe 06~eAMHeHHoro MHCTHTyTa AAePHWX HCcneAOBaHH~. AY6Ha 1982 

Ivanov M.P., Ter-Akopian G.M., Shalaevskij M.R. 13-82-860 
Ionization Chamber with Cylindrical Electrodes for Alpha Spectrometry 
and Some of Its Application in the Search for Superheavy Elements in Nature 

In experiments on the search for superheavy elements (SHE) in nature with 
the help of multiple neutron emission detectors the determination of con
tamination of measured samples by artificial spontaneous fission nuclides 
are very significant. For this purpose alpha spectrometry gridded ioni
zation chamber with cylindr ical electrodes has been designed. A 
sample measured is deposited on stainless steel backings 0.1-0.2 mm thick 
and of 4500 cm2 total area installed on a high voltage electrode of the 
ionization chamber. Electrodes of the Ionization chamber have a special 
shape for form ing electric field in edge region. The filling of the chamber 
is common argon-methan mixture. The energy resolution of alpha-particles 
is 55 keV. The measurements of alpha-spectra of sublimates of Allende 
meteorite substance and of products of chemical processing of Cheleken's 
brines were carried out, in which the activity of soontaneous fission was 
discovered earlier.lt Is snown that the activity Is not connected with the 
contamination of samples by artifical spontaneously fissioning nuclides. 
Upper lim i ts of rates of SHE alpha-decay for Allende meteorite sublimates 
are presented. 

The investigation has been performed at the Laboratory of Nuclear 

ReacE~~n~!~~lon of the Joint Institute for Nuclear Research . Oubna 1982 

nepeBOA O.C.B~HorpaAOBOH. 


