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1 • BBE,liEHHE 

6onbW~HCTBO TpaHCaKT~H~AH~X HYKn~AOB ~Me~T KOpOTK~e BpeMe
Ha *~3H~ ~ o6pa3y~TCR B RAepH~X peaK~~RX C H~3K~M nonepe4H~M 
Ce4eH~eM/1/, no3TOMY np~ C~HTe3e ~30TOnOB TpaHCaKT~H~AH~X 3ne
MeHTOB Ba*HO B OAHOM 3KCnep~MeHTe nony4~Tb HS~6onee nonH~H 
o6beM ~H¢opMa~~~ o ceoi1cTeax 3T~x HYKn~AOB. ,llnR npoBeAeH~R 
TaK~X 3KCnep~MeHTOB He06XOA~Ma 6~CTpaR cenapa~~R ~3y4aeM~X 

RAeP ~ ~cnonbaoeaH~e cno*H~x AeTeKT~py~~~x c~cTeM, noaeonR~

~~x npOBOA~Tb MHOronapaMeTp~4eCK~e KOppenR~~OHH~e ~3MepeH~R 

AnR ~3y4eH~R ceoi1cTe 3T~x HyKn~AOB. B fla6opaTop~~ RAePH~x pe
aK~~i1 OHRH e 1987 rOAY 6~na BBeAeHa B Aei1cTe~e 3Kcnep~MeHTanb
HaR ycTaHOBKa 11 BaC~Il~Ca 11 , OCHOBOH KOTOpOH RBnReTCR 3IleKTpOCTa
T~4eCKHH cenapaTop. YcTaHoBKa noaeonReT 3$$eKT~BHO B~Aen~Tb 
npOAYKT~ peaK~~i1 nonHoro cn~RH~R, o6paay~~ecR nocne ~cnape
H~R HeHTPOHOB H3 COCTaBHOrO RApa, ~ TpaHcnopT~poeaTb 3T~ HyK
Il~A~ K AeTeKT~py~~eMy YCTpOHCTBY 3a 3 MKc 12 •3/ . ,[l~aMeTp H3o6-
pameHHR B ¢QKailbHOH nilOCKOCT~ cenapaTopa COCTaBnReT 8 CM, 
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TeKTHPY~~ero YCTpOHCTBa ycTaHOBKH 11 Bac~Il~Ca 11 RBnReTCR, Ha HaW 
B3r11RA, 04eHb nepcneKT~BH~M, TaK KaK ~OH~3a~~OHH~e KaMep~ 
n03BOnR~T ~3MepRTb He TOilbKO 3HeprH~ H BpeMR nORBileH~R B 
KaMepe 4aCTH~, HO H KOOPA~HaT~ 3THX 4aCT~~. a TaK*e ~CCileAo
BaTb nilOTHOCTb HOHH3a~HH raaa, KOTopy~ C03Aa~T 4aCT~~~ BAOnb 
ceoei1 TpaeKTOPHH. Uenb~ HacTOR~ei1 pa6oT~ RBilRilOCb B~RcHeH~e 
B03MOmHocTei1 HcnonbaoeaHHR ABOHHOH HOHH3a~HOHHoi1 KaMep~ B Ka-
4eCTBe AeTeKTHPY~~ero ycTpoi1cTea "BacHnHca", a TaKme onpeAe
neH~e HeKOTOp~X ee xapaKTepHCTHK. 

2. YCTPOACTBO H OCHOBH~E nPHHUHn~ PA60T~ 
,liBOAHOA HOHH3AUHOHHOA KAMEPbl 

,[IBOHHaR HOHH3a~~OHHaR KaMepa npeACTaBilReT C060H C~CTeMy 
nnocKonapannenbH~x 3neKTPOAOB, o6paay~~~x ABe Heaae~c~M~e ~o
H~aa~~OHH~e KaMep~, pa3AeneHH~e o6~~M KaTOAOM. Ha p~c. 1 npeA
cTaeneHa cxeMa ycTaHOBK~ 11 Bac~n~ca 11 coeMeCTHO c ABDHHOH ~OHH-
3a~~OHHOH KaMepoi1. 3neKTPOA~ KaMep~ pacnOilO*eH~ B ~~n~HAp~-
4eCKOM Kopnyce c BHyTpeHHHM A~aMeTpoM 60 ~ An~Hoi1 52 eM. Kop
nyc KaMep~ ~ BCe KOHCTpyKT~BH~e AeTan~ ~3rOTOBneH~ ~3 Hep*aae-
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PHc. I. YcTaHoBKa "Bacmmca" c p;eofmoii HOHHsa
[(HOHHOH KaMepoii: T - MHWeHb, Q I - nepBbiH TpHn
neT KBap;pynoJibHbiX MarHHTHbiX JIHH3, D - TpHnJieT 
3JieKTpocTaTHqecKHX p;e$fleKTOpos, FC - [(HJIHHp;p 
ll>apap;eH, Q2 - BTOpOH TpHnneT KBap;pynOJibHbiX Mar
HHTHbiX JIHH3, w- 6eTOHHaH CTeHa, CPI, CP2-
CTapT- H CTOn-p;eTeKTOp BpeMHllpOJieTHOH 6a3bl, 
~JC - ,D;BOHHaH HOHH3a[(HOHHaH KaMepa, Ew - BXOp;
HOe OKHo, AI - aHop; nepeoii HOHH3a[(HOHHOH KaMe
Phi HK I , CE - KoppeKTHPYIO~e 3JieKTPO,D;bi, C -
KaTOp;, G, A2 - CeTKa H aHOp; BTOpOH HOHH3a[(HOH
HOH KaMepbi HK2, Fl, F2 - cne,D;bi ocKoJIKOB p;ene
HHH, a- cnep; anbclJa-qacTH~I. 

~~e~ CTan~. B Ka4eCTBe ~3on~ov~wero MaTP.p~ana ~r.nnnh~nRanrR 
Te~noH. H3 p~c. 1 B~AHO, 4TO KaMepa ~MeeT KaTOA, ABa co6~pa~

~~x 3neKTPOAa /aHOAa/, ceTKY ~p~wa nepeA OAH~M ~3 co6~pa~~~x 
3neKTPOAOB ~ C~CTeMy KOppeKT~py~~~X 3neKTPOCTaT~4eCK~X KOne~ 
AfiH yMeHbmeH~H ~cKameH~R nonH Ha KpaRx KaMepbr. B~coKoe Ha
npHmeH~e nOAaBanoCb Ha KaTOA. B ~eHTpe KaTOAa ~ OAHOro ~3 aHO
AOB ~Men~Cb OKHa, 3aKp~T~e MeTann~3~poBaHH~M~ C ABYX CTOpOH 
nascaHOB~M~ nneHKaM~ TOn~~Ho~ 70 MKr/cM2. KaMepa pa6oTana Ha 
cMec~ ra30B /10% CH 4 ~ 90% Ar/. fa3os~~ o6DeM ~oH~3a~~oHHo~ 
KaMepbr OTAenRncH oT eaKyYMHoro o6DeMa cenapaTopa 11 Bac~n~ca 11 

BXOAH~M OKHOM, KOTOpoe ~3rOTOBnHnOCb ~3 non~npon~neHOBO~ ~n~ 
naBCaHOBOH nneHK~ TOn~~HOH OT 70 AO 400 MKr/cM2. nneHKa BXOA
HOro OKHa nOAAepm~BanaCb CTanbHO~ ceTKO~. 0CHOBH~e napaMeTp~ 
KaMep~ np~BeAeH~ e Ta6n. 1. 

HccneAyeM~e RApa, npO~AH BXOAHOe OKHO, cno~ ra3a TOn~~HO~ 
ABa M~nn~MeTpa MemAY BXOAH~M OKHOM ~ aHOAOM ~ aHOAHOe OKHO, 
nonaAan~ e pa6o4~~ o6DeM nepeo~ ~oH~3a~~OHHo~ KaMep~. B KaMe
pe HAPS OCTaHaBn~Ban~Cb Ha paCCTOHH~~ OT HeCKOnbK~X M~nn~MeT
pOB AO 4eT~pex CaHT~MeTpOB OT noeepXHOCT~ aHOAa B 3aB~C~MOCT~ 
OT peaK~~~, B KOTOPO~ OH~ 6~n~ nony4eH~, ~ OT A8BneH~H ra3a. 
H3-3a Man~x npo6eroe HAeP e pa6o4eM ra3e KaMep~ M~ 6brn~ e~
HY*AeH~ pa6oTaTb B nepBO~ ~OH~3a~~OHHO~ KaMepe /HK1/ 6e3 CeT-
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Ta6nm~a 

OcHoBHbie napaMeTpbi p;eoiiHOH HOHH3a[(HOHHOH KaMepbi 

BxooH.oe O'KH.O 
3cPclJeKTHBHb!H p;HaMeTp, MM 
TOJI~Ha, MKr I eM 2 
npospaqHoCTh, % 
AH.oo 
,D;HaMe Tp , MM 
,D;HaMeTp aHO,D;HOrO OKHa, MM 
Cem'Ka ctJpuwa 
3cPcPeKTHBHbiH p;HaMeTp, MM 
mar ceTKH, MM 
p;HaMeTp npOBOJIOKH, MM 
f0.moo 
,D;HaMeTp, MM 
p;HaMeTp KaTO,D;HOrO OKHa, MM 
Paccmo.AHWl 
aHop; - ceTKa, MM 
aHop; - KaTop;, MM 
Pa6ol£W1 2a3 

AdBJieHHe ra3a npH perHCTpdQHH OCKOJIKOB 
AeneHliH, Topp 
,L~d.tiJlt:!t1Ht::! 1 d--1d 1J..l .. H1 lJC:l tlL ll..Jd~l'll'l ULJ\.U.Jll\.VD 

p;eneHHH H anhclla-qacTHQ, Topp /E=8 M3B/ 
/E=II M3B/ 

f fanp51XCH HOCmb :JJZCI01Tp0CTTID.TTlUli.CCK020 nOM 

aHop; - ceTKa, B/cM 
ceTKa - KaTop;, B/cM 

80 
70 
90 

400 
90 

400 
2 
0' 125 

400 
100 

30 
200 
90% Ar + 10% CH 4 

125 

350 
500 

100 - 250 
40 - 100 

K~ ~p~wa, Han~4~e KOTOPO~ np~BOA~no 6bl K co6~paH~~ HAeP 3TO~ 
ceTKOH,TO eCTb ~X noTepe. no3TOMY aMnn~TYAa aHOAHOrO C~rHana 
HK1 3ae~cena He TonbKO OT 3Hepr~~ ~ccneAyeMo~ 4aCT~~~. HO ~ 
OT op~eHTa~~~ TpaeKTOp~~ 3TOH 4aCT~~~ ~ pacnpeAeneH~H ~QH~3a
~~~ ra3a BAOnb 3To~ TpaeKTOp~~. nonaew~e e KaMepy HApa nocne 
TepMan~3a~~~ o6pa~OB~Ban~,. B OCHOBHOM, OAH03apHAH~e nonom~

TenbH~e ~oH~, KOTop~e noA Ae~cTa~eM 3neKTP~4ecKoro nonH APe~
~aan~ K KaTOAY ~ cop6~poean~cb Ha HeM. B pe3ynbTaTe c6opa 
RAeP Ha KaTOAe MOmHO 6~no npOBOA~Tb a -cneKTPOMeTp~4eCK~e ~3-
MepeH~R C nOMO~b~ BTOpO~ ~OHH3a~~OHHO~ KaMep~ ~ ~3MepeH~e KH
HeT~4eCKOH 3Hepr~~ ocKonKoB cnoHTaHHoro AeneHHR. TaK~M o6pa-
30M, B03MOmHOCT~ HOH~3a~HOHHO~ KaMep~ KaK AeTeKTOpa npOAYKTOB 
pacnaAa ~ccneAyeM~x RAep onpeAenR~TCR rnaBH~M o6pa3oM 3~eK
T~BHOCTb~ ~ BpeMeHeM c6opa 3T~X RAep Ha KaTOA, ~BO~HaR HOHH3a-
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4HOHHaR KaMepa, KOTOpaR HCCneAOBanaCb B HaCTOR~e~ pa6oTe, 6w
na npeAHa3Ha4eHa, rnaBHWM o6pa3oM, AfiR onpeAeneHHR 3THX napa
MeTpoe. 

3. 3~~EKTW8HOCTb C06WPAHW~ ~AEP 

Wccne,qyeMble RAPa, ocTaHOBHBWHecR e pa6o4eM ra3e KaMepbl, 
HaXOARTCR B COCTORHHH OAH03apRAHbiX HOHOB, H 3~~eKTHBHOCTb HX 
C06HpaHHR KaTOAOM 3aBHCHT OT BepORTHOCTH HX He~TpanH3a4HH Ha 
nyTH APe~~a K KaTOAY· 8epoRTHOCTb nepe3apRAKH 6yAeT HH3KO~ 
npH ycnOBHH, 4TO nepBbl~ noTeH4Han H0HH3a4HH aTOMOB H MOneKyn 
ra3a U~3 ewwe nepeoro noTeH4Hana HOHH3a4HH APe~~Y~~Hx DAH0-
3aPRAHbiX HOHOB. AnR cMecH ra3oe aproHa H MeTaHa 3To ycnoeHe 
BblnOnHReTCR, TaK KaK u+Ar = 15,75 38, Ui:m

4 
= 12,99 38 H U~ < 

< 1 0 38 AnR Bcex TR>KenbiX H3y4aeMbiX aTOMOB Z > 80/4/. 
6blno npoeeAeHo HccneAoBaHHe 3~~eKTHBHOCTH c6opa RAeP Po, 

nony4eHHbiX e RAepHo~ peaK4HH ecTfly( 40 Ar, 4-5n) 199 Po. W30TOn 
199Po HMeeT nepHOA nonypacnaAa 4, 2 MHH H HcnycKaeT a -4aCTH4bl 
c 3HeprHe~ 6,059 M38. ~Apa Po ocTaHaBnHeanHCb e o6beMe nepeo~ 
HOHH3a4HOHHO~ KaMepbl Ha paCCTORHHH OT 3 AD 4 CM OT aHOAa npH 
AaBneHHH ra3a 200 Topp H Ha paccTORHH~ oT 1 ,5 AD 2 CM npH 
AaBneHHH 400 Topp. C nOMO~b~ BTOpOH HOHH3a4HOHHOH KaMepbl H3-
MepRnacb a-aKTHBHOCTb 199 Po, COp6HpOBaHHOrO Ha KaTOAHO~ nneH
:~~, ;;j;~i HCiojlcnVIVJ , d~d 2uu ., 4uu lopp H AfiR HanpR>KeHHocTe~ no
nR e WK1 OT 40 AD 85 8/cM. 8 3THX 3KcnepHMeHTax He 6b1no o6Ha
py>KeHo H3MeHeHHR a -aKTHBHOCTH 199p0 B 3aBHCHMOCTH OT HanpR
>KeHHOCTH nonR, TO eCTb OT epeMeHH Apeti~a HOHOB K KaTOAY C T04-
HOCTb~ 5%, KOTopaR onpeAenRnacb cTaTHCTHKOH H3MepeHHH. AnR 
onpeAeneHHR a6con~THoro 3Ha4eHHR 3~eKTHBHOCTH c6opa (f) RAeP 
Po Ha KaTOAe 6wno npoeeAeHo cpaeHeHHe c4eTa ero a -aKTHBHOCTH 
npH HanH4HH ra3a e KaMepe H 6e3 ra3a, KOrAa RAPa Po e6HeanHCb 
B nonynpOBOAHHKOBbiH AeTeKTOp. 3~eKTHBHOCTb c6opa RAep COCTa
BHna f = /90+10/%. AHanorH4Hoe onpeAeneHHe 3~$eKTHBHOCTH c6opa 
6blnO BblnOnHeHO AnR RAep 214Ac, nony4eHHbiX B peaK4HH 
197Au(22 Ne, 5n). AnR RAeP aKTHHHR 3$$eKTHBHOCTb coopa cocTa
BHna f > 90%. 

4. W3MEPEHWE 8PEMEHW APE~$A WOH08 

8peMR APei1$a RAep OT MecTa HX TepManH3a4HH e ra3e AD KaTo
Aa RBnReTCR Ba>KHOH xapaKTepHCTHKOH HOHH3a4HOHHO~ KaMepbl, TaK 
KaK 3TOT napaMeTp orpaHH4HBaeT AHana30H HCCneAyeMbiX HyKnHAOB: 
epeMR >KH3HH HYKnHAa ADn>KHO 6b1Tb 6onbwe epeMeHH ero APe~$a K 
KaTOAY· 
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MeTOA, KOTOPbl~ Mbl HCnOnb30BanH AfiR onpeAeneHHR epeMeHH 
APe~$a HOHOB, 3aKn~4ancR B TOM, 4TO npOH3BOAHnOCb cpa~HeHHe 
4Hcna RAep, HCnbiTaewHx pacnaA Ha nyTH APe~$a, c 4HcnoM RAep, 
cop6HpoeaHHbiX Ha KaTOAe. AnR onpeAeneHHR epeMeHH APei1$a TaKHM 
MeTOAOM Heo6XOAHMO, 4T06bl nepHOA nonypacnaAa HCcneAyeMOrO HyK
nHAa 6wn cpaBHHM c epeMeHeM ero APe~$a. 8 HawHx 3KcnepHMeHTax 
HCCneAOBancR H30TOn 215Ac , KOTOPbl~ HMeeT nepHOA nonypacnaAa 
170 MC H C eepORTHOCTb~ 99,9% HCnbiTbiBaeT a-pacnaA /Ea = 
= 7,6 M38/. 215 Ac 6wn nony4eH e RAepHOH peaK4HH 197Au(22Ne,4n). 
3onoTaR MHWeHb TOn~HHOH 0,2$ Mr/cM2 o6ny4anaCb HOHaMH HeOHa 
C 3HeprHe~ 101 M38. np111 TaKO~ 3re;rHH ny4Ka HOHOB HeOHa KPOMe 
215 Ac o6pa3yeTCR TaK>Ke H30TOn 

1 
Ac B peaK4HH 197 Au(22 Ne,5n), 

nonepe4Hble Ce4eHHR o6pa30BaHHR 3THX ABYX H30TOnOB HaXOARTCR 
B COOTHOWeHHH a 215 : a 214 = 1: 0, 85. 

Ac Ac 

• 210,211Fr 

'· 

Pwc. 2. CneKTP a- pac
nap,a Hp,ep 214, 215 Ac t::[ 

Q) 8 

:I: 
E'< 
0 6 
" z 

M MX p,oqepHMX npop,yK
TOB, M3MepeHHbiH MOHM3a
~MOHHOH KaMepoH HK2. 

4 

2 

/ 215Ac '• . 
.'I : 214Ac f. 
• I \I 

Ha pHc. 2 npeAcTae
neH a-cneKTP 214,215Ac 

!I flo;· I l'\;:. , ; ~ .~ . . :; I ' j..r;. ...,. v. • \ . 
I •y t I 7 8 
o 4 s e E MsB 

a• 

n n~ A0~6P~~~ ;;p0AY~

TOB, H3MepeHHWH BTOpO~ 
HOHH3a4HOHHO~ KaMepo~. 
~Apa aKTHHHR nonaAanH 

B pa604H~ o6beM HOHH3a4HOHHO~ KaMepbl C 3HeprHeH /6+3/ M38 H 
npH pa6o4eM AaeneHHH ra3a 250 Topp ocTaHaenHsanHCb-Ha paccToR
HHH 19-21 CM OT noeepXHOCTH KaTOAa. Ha nyTH APe~$a K KaTOAY 
215Ac HCnbiTbiBaeT a -pacnaA H C onpeAeneHHOH eepORTHOCTb~ a-

215A 4aCTH4a, Hcny~eHHaR c , perHcTpHpoeanacb OAHOepeMeHHO ABY-
MR KaMepaMH /npo6er a -4aCTH4bl c 3HeprHe~ 7,6 M38 e pa6o4eM 
ra3e KaMepbl COCTaBnReT 22,5 CM/. EcnH B eAHHH4Y BpeMeHH B 
o6beM KaMepbl nocTynaeT N0 RAeP 215 Ac, TOrAa 4Hcno RAep, HCnbi
TaBWHX pacnaA Ha nyTH APe~$a H 3aperHCTpHpOBaHHbiX KaK coena
Aa~~He HMnynbCbl B,ABYX HOHH3a4HOHHbiX KaMepax, MO>KHO npeACTa-

BHTb KaK 

td 

Ns ( N
0 

expi-At l· A· O(w, t) dt 

0 

/1/ 

rAe A- nocTORHHaR pacnaAa 215Ac, w- CKOpOCTb APei1$a, n -
eepORTHOCTb perHCTpa4HH a-4aCTH4bl o6eHMH KaMepaMH, td- epeMR 
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APeH$a. 4~cno a-pacnaAOB RAeP 215 Ac, cop6~posaHHWX Ha KaTOAe, 
6yAeT onpeAeflRTbCR $OPMYflOH 

N c = N 0 • exp I -At d I . 121 

CKopoCTb APeH$a HaXOA~nacb np~ cpasHeH~~ 3Kcnep~MeHTanbH~x 
3Ha4eH~H N 8 /Nc c pacl.leTHbJM~. 3$<!>eKTW, s~asaHH~e A~~ya~eH ~ 
peKOM6~Ha~~eH ~OHOB Ha nyT~ APeH$a K KaTOAY, B HaW~X 3KCnep~
MeHTaX 6wn~ Man~. Y1.1eT 3T~x 3$$eKTOB s pacl.leTax nyTeM BBeAe
H~R s $0PMYflbJ I I I ~ 121 cooT seTCTBYJO~~x nonpa soK noKaaan, '-ITO 
~M~ MO~HO npeHe6pel.lb. 3Hal.leH~R nony'-leHH~X BpeMeH ~ CKOpOCTeH 
APeH$a ~OHOB Ac np~ paan~'-IHbJX HanpR~eHHOCTRX 3neKTpocTaT~I.Iec
Koro nonR np~BeAeHbJ s Ta6n. 2. norpewHoCT~ s onpeAeneH~~ spe
MeH APeH$a CBR3aHbl C HeonpeAefleHHOCTbiO Afl~Hbl nyT~ APeH$a RAep 
~ cTaT~CT~I.IeCKOH ow~6KoH 3Kcnep~MeHTa. Ha Ta6n~~w B~AHO, '-ITO 
CKOpOCTb APeH$a pe3KO pacTeT C ysen~l.leH~eM HanpR~eHHOCT~ nOflR. 
TaKaR 3aB~C~MOCTb MO~eT 5~Tb CBR3aHa C TeM, '-ITO Macca APeH$yJO
~ero ~OHa Ac MHOrO 60flbWe MaCCbl aTOMOB ra3a, B KOTOPOM npo~c
XOA~T APeH$, a TaK~e c sn~RH~eM aapRAa ~OHOB, c03AaHHoro RApa
M~ Ac np~ TOPMO~eHI-1~ B raae /5/. 

Harrpn~eHHOCTb rronR 
t. ~tllCM) 

50 
75 

100 
125 

BpeHH APeii<ba 
td (Me) 

200 + 20 
120 + 12 

64 + 6 
38 + 4 

r.wnnnr-'T'l-

W (eM/c) 

100 + 10 
170 + 10 
320 + 30 
530 + 50 

5. PEfHCTPAUHR OCKOnKOB CnOHTAHHOfO ~EnEHHR R~EP 

Ta6nm~a 2 

nnnT~f,.l.,..., 
r-,r-~•-r..__. 

~BOHHaR ~OH~3a~~OHHaR KaMepa KaK AeTeKT~py~ee ycTpOHCTBO 
YCTaHOBK~ 11 8ac~n~ca'' ~MeeT npe~My~eCTBO nepeA nonynpOBOAH~KO
BWM AeTeKTopoM np~ per~cTpa~~~ cnoHTaHHoro AeneH~R RAeP, TaK 
KaK KaMepOH MO~HO ~3Mep~Tb OAHOBpeMeHHO K~HeT~I.IeCK~e 3Hepr~~ 

ABYX OCKOflKOB AefleH~R RAep. 
~nR onpeAeneH~R xapaKTep~cT~K KaMep~ 6~n~ npoBeAeH~ Kan~6-

posoi.IH~e ~3MepeH~R. B Kal.leCTBe ~CTOI.IH~Ka ocKonKoB AeneH~R ~c
nonb3osancR ~30TOnH~H ~CTOI.IH~K ~3 248Cm, KOTOp~H 6~n HaHeceH 
Ha nOAflO~KY ~3 nascaHOBOH nneHK~ Ton~~HOH 70 MKrlcM 2 . HcTo'-1-
H~K noMe~ancR s ~eHTp KaTOAa ABOHHOH ~OHH3a~~OHHOH KaMep~ Ta-
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150 

• . ':. 
~ : 
'~. ', ... 

·' ~ \ - E1 

"'·' ' . ... .... 
I ' .. 

.... 

100 

~ 

50 
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PHC. 3. 3HepreTHtieCKHe crreKTpbl OCKCJIKOB AeJleHHH 
248Cm,3aperHcTpHpOBaHHWe ABOHHOH HOHH3aQHOHHOH 
KaMepoA. CneBa - ABYMepHbiA crreKTp 3HeprHH E 1 
/HK1/ x E2 /HK2/, crrpaBa- crreKTPW 3HeprHA, 3a
perHcTpHpoBaHHbie HOHH3aQHOHHoA KaMepoA HK1 /E1 I 
H HK2 /E'l I. 

KI-1M o6pa30M, 4TO OCKOflKI-1 cnOHTaHHoro AeneHI-1R RAep nonaAanH 
s KaMepy HK2 4epe3 cnoH nascaHa. Pa6o1.1ee AasneHHe raaa s Ka
Mepe cocTaBnRno 150 Topp. Ha pHc. 3 npeACTasneH~ 3HepreT~4ec
K~e cneKTPbl, ~3MepeHH~e ~OH~3a~~OHHOH KaMepoH npH OAHOBpeMeH
HOH peri-1CTpa~~~ ABYX OCKOflKOB cnOHTaHHoro AefleH!-1R 248 Cm. no 
pe3yflbTaTaM 3T~X ~3MepeH~H 6~n nonyl.leH cneKTP nOflHOH K~HeT~-

4eCKOH 3Hepr~l-1 oCKOflKOB AeneH~R KJOP~R. W~p~Ha 3Toro cneKTpa 
Ha nonOBI-1He BWCOT~ COCTaB~fla 29 M38, B TO BpeMR KaK C06CTBeH
HaR w~p~Ha 3Toro pacnpeAeneH~R , no n~TepaTypHwM AaHHWM, -
25 M3B 161 . TaK~M o6pa3oM, annapaTypHoe pa3peweH~e HaweH Ka
Mep~ COCTaBflRflO 14 M38 ~ onpeAeflRflOCb, B OCHOBHOM, TeM, '-ITO 
nepsaR KaMepa pa6oTana 6e3 ceTK~ $p~wa, a AflR ocKonKos Aene
H~R RAep, aaper~cTp~posaHH~x BTOPOH ~OH~3a~~OHHOH KaMepoH, 
He 6~n~ y4TeHw noTep~ 3Hepr~~ s naecaHOBOH nOAflO~Ke. 

Ha ycTaHOBKe "Bac~n~ca" 6~no npoeeAeHo o6ny1.1eH1o1e Top~eeoH 
M~weH~ ~oHaMH $oc~opa c 3HeprHeH 180 M38. Ton~HHa MHWeHio1 co
cTaBHna 0,5 MrlcM 2. HHTerpaflbH~H noTOK HOHOB $OC$Qpa, npoweA
Wio1X 1.1epe3 Mlo1WeHb, - 2•1017 l.laCTH4• 3HeprHR ~OHOB $OC$Qpa COOT
BeTCTBOBafla pacl.leTHOMY MaKCio1MYMY $yHK~Hio1 B036Y~AeHHR peaK4H~ 
232Th(31P, 5n) 258105. H3oTon 258 105 HMeeT neplo10A nonypacnaAa 
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1,8 c H c sepoRTHOCTb~ 30% nyTeM 3neKTPOHHoro aaxsaTa nepexo
AHT B cnoHTaHHO AenR~H~CR H30TOn 258 104 /T 112 = 13 Me/. HoHH
aa~HOHHaR KaMepa pa6oTana B pe~HMe perHCTpa~HH cnoHTaHHoro 
AeneHHR. 3a speMR 3KcnepHMeHTa He 6~no aaperHCTpHposaHo HH 
OAHoro co6~THR cnoHTaHHoro AeneHHR, 4TO noasonHno AaTb o~eHKY 
nonepe4HOro ce4eHHR 3To~ peaK~HH: a ~ 5·10-

34 
cM

2
. 

AnR nposepKH soaMO~HocTe~ KaMep~ AflR perHcTpa~HH ocKonKoB 
cnOHTaHHOrO AeneHHR 6~no npoBeAeHO o6ny4eHHe MHWeHH H3 ecTeCT
BeHHOrO CBHH~a TOfl~HHO~ 0,5 Mr/cM 2 HOHaMH 40 Ar. 3HeprHR HOHOB 
aproHa COCTaBnRna 193 M3B H COOTBeTCTBOBana MaKCHMYMY $YHK~HH 
soa6y~eHHR peaK~HH 208Pb(40Ar,2n) 246 Fm. nonepe4HOe ce4eHHe 
3TO~ peaK~HH pasHa /16+10/ H6 17 , KpoMe 246 Fm noH o6ny4eHHH 

- 200 40 
MHWeHH H3 ecTeCTBeHHOrO CBHH~a B peaK~HRX Pb ( Ar, 2n) H 
207 Pb( 40 Ar, 3n) o6paaos~sancR H3oTon 244Fm • 3TOT H30Ton HMeeT 
nepHOA nonypacnaAa 3,3 Me, H no3TOMY oH pacnaAancR s nepso~ 
HOHH3a~HOHHO~ KaMepe Ha nyTH APe~$a K KaTOAY· CosnaAa~~He HM
nynbCbl c ABYX KaMep HKl H HK2 oT ocKonKoa cnoHTaHHoro AeneHHR 
244Fm He MornH 6~Tb aaperHcTpHposaH~. HaoTon 

246 Fm HMeeT ne
PHOA nonypacnaAa 1,1 c H seTBb Ha cnoHTaHHOe AeneHHe 8%, no3-
TOMY MO~HO 6~no O~HAaTb, 4TO M~ aaperHCTpHpyeM COBnaAa~~He 
HMnynbCbl B KaMepax HKl H HK2 OT oCKOnKOB ero cnoHTaHHoro Aene
HHR, KOTOpoe npOHCXOAHT C KaTOAa, npH o6ny4eHHH MHWeHH HHTer
panbHbiM nOTOKOM HOHOB aprOHa /10 17 4aCTH~/ 6~n0 3aperHCTpHpO
BaHO 5 co6~TH~ cnOHTaHHoro AeneHHR 246Fm; 4TO xopowo cornacy
t::I~H ~ IJd~"'t::IUM IIIJVI ~!j.l!j.lt::KIVIt:tMU\..IVI IIJdM.;_liUIJOd nAciJ \liciJivivin vi 

MHWeHH AO HOHH3a~HOHHO~ KaMep~, paBHO~ 10%. CpeAHRR BeflH4HHa 
nonHO~ KHHeTH4eCKO~ 3HeprHH aaperHCTpHpOBaHH~X OCKOflKOB COCTa
BHna /195+12/ M3B, 4TO cosnaAaeT c peaynbTaTaMH APYrHx pa-
6oT 181 • -

BbiBOAbl 

8 HaCTOR~e~ pa6oTe 6~no noKa3aHO, 4TO HOHH3a~HOHHaR KaMepa 
MO*CT pa6oTaTb B Ka4eCTBe AeTeKTHPY~~ero yCTpO~CTBa ycTaHOBKH 
11 BacHnHca 11 • HccneAyeM~e RAPa Ac , Po H Fm c 3$$eKTHBHOCTb~, 
6nH3KO~ K 100%, C06Hpa~TCR Ha KaTOAe HOHH3a~HOHHO~ KaMep~, 
4TO n03BOnReT perHCTPHPOBaTb a-pacnaA H OCKOflKH CnOHTaHHOrO 
AeneHHR RAeP c nepHOAOM nonypacnaAa 6onee 40 Me. 

HccneAyeM~~ sapHaHT ABO~Ho~ HOHHaa~HOHHO~ KaMep~ HMeeT pRA 
HeAOCTaTKOB, CBR3aHH~X C OTCyTCTBHeM CeTKH $pHWa B nepBO~ 
HOHH3a~HOHHO~ KaMepe H C 60flbWHM BpeMeHeM APe~$a npOAYKTOB 
peaK~H~. no3TOMy npeAflO*eHH~~ B HaCTOR~e~ pa6oTe eapHaHT pa-
60T~ HOHH3a~HOHHO~ KaMepbl HY*AaeTCR B pa3BHTHH H ycoeepweHcT-

BOBaHHH. 
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PMc. 4. BapMaHT pa60Thl 

ABOHHOH MOHM3aQMOHHOH 
KaMepbi C BBOAOM .Hgep 
~epe3 60KOBYID CTeHy • 

EVR - Bbi6MTbie .Hgpa OT

gaqM, VEVR - CKopocTb 
.Hgep, Wd ~ CKOpOCTb 

gpeft~a MOHOB, Wde -
CKOpOCTb gpeft~a 3neKT
pOHOB, F 1 M F2 - TpaeK

TOPMH OCKOnKOB geneHM.H, 

A1, A2 , G1 , G2 , C
COOTBeTCTBYIDID;Me aHOAbl, 
ceTKM $pMwa M o6m;MH Ka
Tog. 

Ha pHc. 4 npeACTasneHa cxeMa APYroro eapHaHTa ABO~Ho~ HOHH
aa~HOHHO~ KaMepbl. HccneAYeM~e RApa nocTyna~T s pa6o4H~ o6beM 
4epe3 60KOBY~ CTOpOHY OAHO~ H3 HOHH3a~HOHHbiX KaMep. 8 3TOM 
t>diJVIdM It:: UUt:: HOHH3a~I10HHble KaMepbl HMe~T nepe,Q C06Hpa~~HMH 
3fleKTPOAaMH CeTKH <l>pHWa, n03TOMy a -cneKTPOMeTpH4eCKHe H3Me
peHHR MO*HO npOBOAHTb ABYMR KaMepaMH, 4TO 3Ha4HTeflbHO YflY4WHT 
3HepreTH4eCKOe paapeweHHe np11 perHCTpa~HH OCKOflKOB AeneHHR 
RAeP. CpeAHRR AflHHa nyTH APe~$a HCcneAYeMbiX RAep K KaTOAY s 
3TOM BapHaHTe KaMep~ B 5 pa3 MeHbWe, 4eM B nepBOM, H COCTaB
flReT 4 CM /paAHYC BXOAHOro OKHa/. no3TOMY RApa 6YAYT AOCTH
raTb KaTOAa 3a 5-10 MC, 3$$eKTHBHOCTb perHCTpa~HH a -4acn1~ 
H ABYX OCKOflKOB CnOHTaHHOrO AeneHHR RAep, COp6HpoeaHHbiX KaTO
AOM, 6yAeT 6onbwe ~ cTepaAHaH. AnR 113Y4eHHR RAep c 6onee Ko
POTKHMH BpeMeHaMH *H3HH, KOTOPble 6YAYT pacnaAaTbCR Ha nyTH 
APe~$a K KaTOAY, MO*HO CAenaTb BeCb KaTOA npoapa4HbiM AflR a-
4aCTH~ H OCKOflKOB CnOHTaHHOrO AeneHHR, HanpHMep H3 MeTaflflH3H
poeaHHO~ naecaHoecii nneHKH Ton~HHO~ 70 MKr/cM2. AnR H3y4eHHR 
a-pacnaAa RAep C BpeMeHaMH *H3HI1 OT HeCKOflbKHX MHKpOCeKYHA AO 
HeCKOflbKHX MHflflHCeKYHA MO*HO HCnOflb30BaTb BapHaHT OAHO~ HOHH-
3a~HOHHO~ KaMepbr c ceTKO~ $pHwa. HccneAyeMble RApa AOfl*H~ no
cTynaTb B ~eHTpanbHy~ 4aCTb pa6o4ero 06beMa HOHH3a~HOHHO~ Ka
Mepbl Me*AY KaTOAOM H ceTKO~ $pHWa. npH HanpR*eHHOCTH nonR 
50 B/cM 11 AaBneHHH raaa 500 Topp aa 1 MC nyTb APe~<J>a RAep 
COCTaBHT 1 MM, no:noMy pacnaA HCCfleAyeMbiX RAep 6yAeT npov.cxo
AHTb B6fll1311 MeCTa HX OCTaHOBKI1 B raae. npH cnOHTaHHOM AeneHHH 
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RAep TaKOH ~OH~3a~~OHHOH KaMepOH MO~HO ~3Mep~Tb TOflbKO cyM
MapHy~ K~HeT~4eCKY~ 3Hepr~~ ABYX OCKOflKOB. 

AeTopw 6naroAapHbl A.H.AHApeeey, l\.l\.EiorAaHoBy, A.B.EpeM~HY, 
A.n.Ka6a4eHKo ~ B.~.4en~r~HY aa y4acT~e e 3Kcnep~MeHTax Ha 
ycTaHoaKe 11 Bac~n~ca'', Jl.A.Py6~HCKOH ~ E.M.CM~pHOBOH aa y4acT~e 
e paapa6oTKe annapaTypbl. 
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PyKon~cb nocTyn~na a ~3AaTenbCK~H oTAen 
4 ~~nR 1988 roAa. 

TEMATHqECKHE KATErOPHH llYBnHKAUKA 

OB~E~HHEHHOrO HHCTHTYTA ~EPHYX 

HCCJIE~OBAHHA 

HHAeKc TeMaTMKa 

1. 3KcnepHMeHTaflbHaR <!>H3HKa BbiCOKHX 3HeprHH 

2. TeopeTH4ecKaR $H3HKa awcoKHX 3HeprHH 

3. 3KcnepHMeHTaflbHaR HeHTpOHHaR <!>H3HKa 

4. TeopeTH4ecKaR <!>H3HKa HH3KHX 3HeprHH 

5. MaTeMantKa 

6. ~AepHaR cneKTpOCKOnHR H paAHOXHMHR 

7. <!>H3HKa TR*eflbiX HOHOB 

8. KpHoreHHKa 

9. YcKOPHTenH 

iu. AaToMaTHaa~HH o5pa6oTKH aKcnepHMeHTanbHbiX 
AaHHWX 

11. Bw4HCflHTenbHaR MaTeMaTHKa H TeXHHKa 

12. XHMH~ 

13. TexHHKa <l>H3H4ecKoro 3KcnepHMeHTa 

14. HccneAOBaHH~ TaepAWX Ten H *HAKOcTeH 
~AePHbiMH MeTOAaMH 

15. 3KcnepHMeHTaflbHa~ <!>H3HKa ~AePHbiX peaK~HH 
npH HH3KHX 3HeprHRX 

16. noaHMeTpH~ H <!>H3HKa 3a~HTbl 

17. TeopHR KOHAeHCHPOBaHHOrO COCTORHHR 

18. HcnonbaoaaHHe peaynbTaToa H MeTOAOB 
<l>YHAaMeHTaflbHbiX <!>H3H4eCKHX HCCfleAOBaHHH 
B CMe*HbiX o6naCT~X HayKH H TeXHHKH 

19. EiHO<l>H3HKa 
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.. po II. M·AP· 
MoHMsa~MOHHaA KaMepa - AeTeKTMpy~ee ycTpoHc~ao ycTaHOBKM 
11 BaCMJ1MCa11 A/111 113Y'IeH1111 xapaKTepi1CTI1K pacnaAa npoAYKTOB 
peaK~MM nonHoro cnMAHMA 

Pl5-88-479 

0nMCaHa pa6oTa ABoHHOM 110H113a~HOHHOM KaMepw, KOTOpaA A8nAeTCA A8T8KT11-
py~M ycTpOMCTaOM 3neKTpOCTaTM'IeCKOrO cenapaTopa npoAYKTOa peaK~I1M non
HOrO cni1AHI111 "8aCMni1Ca11

• noKa3aHO, 'ITO TaKaA 110H113a~I10HHaA KaMepa nosaonA
eT 113y'laTb a -pacnaA 11 cnoHTaHHOe AeneHMe AAep c nepMOAaMM nonypacnaAa 
6onee 40 MC. 3~eKT11aHOCTb perMCTpa~l111 a-pacnaAa AAep fini13Ka K 45%, 3~
~KTMaHOCTb per11cTpa~1111 cnoHTaHHOro AeneHMA AAeP- ~90%. ~aHa o~eHKa 
nonepe'IHoro ce'leHMA peaK~I111 282 Tb( 81 P,5n) 2&allli - u::; 5•I0-14cMe. M3MepeHw 
cKopocTM APeM~a MOHoa aKTMHMA a CMeCM rasoa 90% Ar + 10% CH 4 "PH pasnM'IHWX 
HanpAWeHHOCTAX 3neKTpocTaTM'IecKoro nonA 11 AaaneHMH rasa 250 Topp. 06cy*Aa
GTCA a03MO*HOCTI1 ycoaepweHCTaoaaHMA KaMepw A/111 M3y'leH11R xapaKTepMCTHK pacna 
Aa RAep C 6onee KOpoTKHMH apeMeHaMH *113Hif, 

Pa6oTa awnonHeHa a na6opaTOPHI1 RAePHWX peaK~HM OMRM. 

Coo6IUeHHe 061.8JUIHeHHoro HHc:nrryra RABpHWX HCcnuoaiiUiA. Jly6Ha 1988 

nepeaOA O.C.BMHOrpaAOBOM 

Szaro S. et al. Pl5-88-479 
Ionization Chamber-Detecting SetUp of ''Vaslllssa" Installation 
for the Study of Characteristics of Total Fuston ~eactlon 
_Product Decay 

Operation of a double Ionization chamber-a detecting setup of electro
static separator of tot~l fusion reaction products ''Vaslllssa" Is described 
It Is shown that such Ionization chamber permits to study a-decay and 
spontaneous fission of nuclei with T more than ItO ms. Efficiency of regist
ration of nuclear a-decay Is near 45%, efficiency of registration of spon
taneous fission nuclei -about 90%. Cross section of 282 Th(llp,5n)liii05 
reaction was estimated to be equal to u::; 5·10-a4 cm2 • Vel~ltles of acti
nium Jon drift In 90% Ar + 10% CH~ gaseous mixture for different vol~ages 
of electrostatic field and 250 Torr pressure have been measured. The pos
sibilities of Involvement of the chamber for study of decay characteristics 
of nuclei with shorter lifetimes are discussed • 

The Investigation has been performed at the Laboratory of Nuclear Reac
tions, JJNR. 
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