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OraHecAH ~.u. ~ aP- P15 - 12370 

YcTaHOBKa anA ~3MepeH~A K~HeT~~ecK~x xapaKTep~cT~K 
OCKOnKOB aeneH~A Ha ny~Ke a-~aCT~~ 

On~c~aaeTcA KOHCTPYK~~A ~ 3neKTPOHHoe o6ecne~eH~e ycTaHOBKH AnA 
H3MepeHHA nonHO~ KHHeTH~eCKO~ 3Hepr~H OCKOnKOB peaKHX C06~T~~ B~HY*
aeHHOrO geneH~A Aaep 3aPR*eHH~MH ~aCTH~aMH. B Ka~eCTBe AeTeKTOpOB 
OCKOnKOB geneH~A npHMeHA~TC A HOHH3a~HOHH~e KaMep~ C nnOCKOnapannenb
H~M~ 3neKTPOAaMH . KaMep~ pa6oTa~T a pe*HMe KOHneHca~HH AnHHHonpo6e*
H~X $oHoa~x ~ac T~~ - YcTaHOBKa 6~na HCn~TaHa Ha ny~Ke a-~acT~~-

3$$eKTHBHOCTb per~CTpa~~H COBnaAa~~X OCKOnKOB COCTaBnAeT 13,5%. 
YcTaHOBKa no3aonAeT pa6oTaTb c ny~KaH~ a-~acTH~ HHTeHCHBHOCTb~ 0,2HKA. 
np~ TaK~X TOKaX nonyWHPHHa cneKTpa nonHO~ KHHeTH~eCKO~ 3HeprHH 
ocKonKoa AeneH~A 238U a -~acTH~aM~ paaHAeTcA 35 M3B. TaKaA ycTaHOBKa 
MO*eT yc neWHO HCnOnb30BaTbCA anA nOHCKOB caepXTA*en~X 3neHeHTOB C 
a6con~TH~M COAeP*aHHeM ~ 2 · 10 7 aTOMOB. npH 3TOM OTHOCHTenbHaA ~yBcT
B~TenbHOCTb MeTOaHKH COCTaBnAeT - 10-IOaTOH/aTOM . 

8 pa6oTe o6CY*Aa~TCA npH~HH~, orpaHH~Haa~He aanbHe~wee noa~we
H~e 4YBCTB~TenbHOCTH. 

Pa6oTa B~nonHeHa B na6opaTOPHH AaepH~X peaK~H~ OH~H. 

Coo6weHHe 06beAHHeHHoro HHCTHTyTa HaepHbiX KCcneaoeaHKA, Dy6Ha 1979 

Oganessian Yu.Ts . et al. P15 - 12370 

Arrangement to Measure Kinematic Energy of Fission 
Fragments on J-Particle Beam 

The design and electronic equipment of an arrangement to measure 
the total kinetic energy of rare event fragments of induced fission 
of nuclei by charged particles are described. Ionization chambers 
with plane-parallel electrodes are used as fission fragment detectors . 
The chambers operate in the mode of compensation of long-range 
background particles. The arrangement was used on an a-particle 
beam. The detection efficiency for coincident fragments is 13 . 5%. 
The arrangement at lows one to work with a-particle beams with an 
intensity of 0.2 mkA. At such currents the half-width of the TKE 
spectrum for the 23Bu fission fragments by a-particles is 35 MeV, 
absolute content is 2·107 atoms, the relat i ve sensitivity being 
about 10- 10 atom/atom. Factors limiting the arrangement sensitivity 
are described . 

The investigation has been performed at the Laboratory of 
Nuclear Reactions, JlNR. 

Communication of the Joint Institute for Nuclear Research. Dubno 1979 
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3aAa4a no~cKOB ~ ~AeHT~$~Ka4~~ csepxT~~en~x 3neMeHTOB 
/CT3/ B np~pOAHbiX o6pa34ax Tpe6yeT pacw~peH~~ npOBOA~MbiX 
~ccneAOBaH~~, ~cnonb30BaH~~ HOB~X nDAXDAOB ~ MeTOAOB. 3TO 
cB~3aHo c TeM, 4TO ~AepHo-$~3~4ecK~e xapaKTep~cT~K~ CT3 
npeACKa3~Ba~TC~ Teop~e~ c HeAOCTaT04HO~ OnpeAeneHHOCTb~, 

a np~M~e MeTOA~ ~AeHT~$~Ka4~~ /~3MepeH~e A ~n~ Z I noKa, 
KaK npas~no, He MoryT o6ecne4~Tb Heo6xoA~M~~ ypoBeHb 
a6con~THO~ ~ OTHOC~TenbHO~ 4YBCTB~TenbHOCT~. 

Ha Haw B3rn~A. DAH~M ~3 nepcneKT~BHblx HanpasneH~~ An~ 
no~cKa ~ ~AeHT~$~Ka4~~ CT3 ~Bn~eTc~ ~3MepeH~e 3HepreT~4ec
Koro pacnpeAeneH~~ OCKOnKOB B~HY~AeHHOrO AeneH~~ n~ Bo
nepB~X, s~coKa~ Aen~MOCTb CT3 np~ 3Hepr~~x B036Y~AeH~~. 

npesbrwa~IJ1~X /15.;. 20/ M38, ADn~Ha np~BOA~Tb K ce4eH~~ Bbr
HY~AeHHoro AeneH~~ nop~AKa 10-24 CM 2 : BO-BTOp~x, O~~AaeM~e 
3Ha4eH~~ cpeAtie~ nonHO~ K~HeT~4eCKO~ 3Hepr~~ OCKOnKOB 
AeneH~~ CT3 /E 0 ~ 230 M38/ Ha /40 .;. 60/ M38 npesbrwam cooT
BeTcTBY~U1~e sen~4~Hbr An~ AeneH~~ U ~n~ Th 121. 5onbwa~ se
n~4~Ha ce4eH~~ AeneH~~ CT3, xopowee DTAeneH~e ~x no 
E 0 no3son~~T pacc4~T~BaTb Ha nony4eH~e B~coKoA a6con~T

HOA 4YBCTB~TenbHOCT~ MeTOA~K~ np~ yMepeHH~x Tpe6osaH~~x 
K 3HepreT~4eCKOMy ~ BpeMeHHOMy pa3peWeH~~. 

An~ ~ccneAOBaH~~ B03MO~HOCTe~ TaKoro MeTOAa ~ An~ npose
AeH~~ 3KCnep~MeHTOB HaM~ pa3pa6oTaHa YCTaHOBKa, KOTOpa~ 

6~na ~cn~TaHa Ha ny4Ke a-4aCT~4 4~KnoTpOHa Y-200. 

KOHCTPYKU~R YCTAHOBK~ ~ 3nEKTPOHHAR AnnAPATYPA 

CxeMa 3Kcnep~MeHTanbHoA ycTaHOBK~ np~BeAeHa Ha p~c. 1. 
YcTaHOBKa CMOHT~pOBaHa Ha paMe C ~CT~pOB04H~M~ BMHTaM~ 
~ BKn~4aeT s ce6~ c~cTeMy Konn~Ma4~~ ~ per~cTpa4~~ ny4Ka, 
peaK4~0HHY~ KaMepy, C~CTeMy 3aMeH~ M~WeHe~, ABe ~OH~3a-
4~0HH~e KaMep~ An~ per~cTpa4~~ ocKonKoB AeneH~~. CoeA~He

H~e ycTaHOBK~ C ~OHOnpOBOAOM OCYIJ1eCTBn~eTC~ 4epe3 CT~KO
B04H~A y3en ~3 r~6Koro 3neMeHTa /c~nb$DH/ ~ 3neMeHTa 
ynnOTHeHH~ BXOAHOrO naTpy6Ka Ha apM~POBaHH~X MaH~eTaX. 
TaKa~ KOHCTPYK4H~ CT~KOB04Horo Y3na no3son~eT npoBOAHTb 
T04HY~ ~CTHpOBKy YCTaHOBKH H ee Bpa1J1eH~e BOKpyr npOAOnbHO~ 
oc~ 6e3 HapyweHH~ BaKyyMa. 
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C~cTeMa KOnn~MaTOpOB pa3Me~eHa 80 BXOAHOM naTpy6Ke 
~ COCTO~T ~3 Tpex rpa~~TOB~X A~CKOB 111 C A~aMeTpaM~ 
OTBepCT~A 7, 4 ~ 4 MM, pacnono~eHH~X Ha paCCTO~H~~X 680, 
280 ~ 200 MM OT M~WeH~. naTpy60K ~eCTKO CB~3aH C yCTaHOBKOA 
~ OTb~CT~posaH no ee npoAOnbHoA oc~. np~ onT~ManbHoA HacT
poAKe K03~~~~~eHT npoxo~AeH~~ ny4Ka 4epe3 TaKy~ c~cTeMy 
KOnn~Ma~~~ COCTaBn~eT 20%. 

nocne Konn~MaTopos ny40K nonaAaeT s peaK~~OHHY~ KaMepy 
121. KaMepa ~MeeT ~~n~HAP~4ecKy~ ~OPMY c BHYTPeHH~M 
A~aMeTpOM 280 MM ~ s~coToA 34 MM. B ~eHTpe KaMep~ pacnono
~eHa o6ny4aeMa~ M~weHb 131. Yron HaKnoHa M~WeH~ K oc~ 
ny4Ka COCTaBn~eT ::: 45 °· M~weHb npeACT~Bn~eT ~3 ce6~ TOHKY~ 
rpa~~TOBy~ ~n~ H~Kenesy~ nOAnO~Ky, np~KneeHHY~ C~n~KaTH~M 

KneeM K Konb~esoA TaHTanosoA onpasKe. BHyTpeHH~A A~aMeTp 

onpaBK~ - 15 MM. 06~4H~e 3Ha4eH~~ TOn~~H nOAnO~eK -
130 7 601 MKrlcM2 An~ yrnepoAa ~ - 70 MKrlcM 2 An~ Ni. B p~
Ae cny4aes Ha yrnepOAH~e nneHK~ AOnonH~TenbHO Han~n~nc~ 
cnoA 3o.noTa Ton~~HoA - 60 MKr I CM 2 . 11ccneAyeMoe se~ecTso 
HaHOC~nOCb Ha nOAnO~Ky MeTOAOM B~nap~BaH~~ ~n~ TepM~4eCKO
ro oca~AeH~~. A~aMeTp pa6o4eA 4acT~ M~WeH~ - 16 781 MM, 
Ton~~Ha Henpes~wana 1 0,5 MrlcM 2 . nno~aAb ce4eH~~ ny4Ka 
Ha M~WeH~ COCTaBn~na = 0,25 CM 2. 

Pa604~e ~ Kan~6pOB04H~e M~WeH~ yKpenneH~ Ha ABYX WTO
KaX, KOTOp~e MO~HO nepeMe~aTb 6e3 HapyWeH~~ BaKyyMa 
B HanpasneH~~, nepneHA~Kyn~pHOM HanpasneH~~ ny4Ka. C~cTeMa 

BaKYYMHOro BBOAa Ka~AOrO WTOKa ~MeeT Wn~30B~A 06beM, OTce
KaeM~A oT o6beMa peaK~~OHHoA KaMep~ w~6epH~M 3aTsopoM. Wn~3~ 
~Me~T He3aB~C~M~e C~CTeM~ HanycKa ~ OTKa4K~, a TaK~e 

CMOTpOB~e OKHa An~ B~3yanbHOrO KOHTpOn~ 3a COCTO~H~eM M~
WeH~. 

11HTeHC~BHOCTb ~ nonHoe 4~cno a - 4aCT~~. npoweAw~x 4epe3 
M~WeHb, ~3Mep~n~cb np~ noMo~~ ~~n~HAPa ~apaAe~ 141. Ha ero 
B~XOAe YCTaHOBneHO KBap~esoe OKHO 151, n03BOn~~~ee KOHTpO
n~pOBaTb nono~eH~e ~ ~opMy ny4Ka. np~ An~TenbH~x o6ny4e
H~~x OKHO 3aKp~saeTC~ rpa~~TOBOA WTOpKoA. 

B Ka4ecTse AeTeKTopos ocKonKos Ae~eH~~ cny~aT ABe ~AeH
T~4H~e ~oH~3a~~OHH~e KaMep~ c nnocKonapannenbH~M~ 3neKTPOAa
M~. 11cnOnb30BaH~e ~OH~3a~~OHH~X KaMep npeACTaBn~eTC~ 
8 HaWeM cny4ae 6onee npeAn04T~TenbH~M B CB~3~ C ~X B~COKOA 
reoMeTp~4eCKOA 3~~eKT~BHOCTb~, CTa6~nbHOCTb~ xapaKTep~CT~K 

s ycnos~~x An~TenbH~x o6ny4eH~A ~ B03MO*HOCTb~ ~cnonb3osa-

H~~ 3~~eKTa KOMneHca~~~. Ka~Aa~ KaMepa npeACTasn~eT 
co6oA ~~n~HAP~4ecK~A Kopnyc ~3 Hep>t;ase~~eA cTan~ 17 I 
C BHyTpeHH~M A~aMeTpOM 270 MM ~ B~COTOA 200 MM, CHa6~eHH~~ 

BeHT~n~M~ An~ OTKa4K~ ~ HanonHeH~~ pa604~M ra30M 1121, 
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CHrHanbH~MH H S~COKOsOnbTH~MH SSOAaMH /13/, MaHOMeTpH4e
CKOH CHCTeMOH. BbiCOKOsOnbTH~e 3neKTPOAbl HMeiOT ¢>OPMY AHCKOS 
AHaMeTpOM 240 MM. KoMneHca~HOHH~R 3neKTPOA /11/ H3roTosneH 
H3 nonHpOsaHHOH Hep~aseiO~eH CTanH TOn~HHOH 1 MM,CHrHanb
H~H /10/ - H3 aniOMHHHeSOH ¢>onbrH TOn~HHOH 6 MKM, 3a~aTOH 
Me~AY ASYMR KOnb~atlH H3 AIOpaniOMHHHfl. 3neKTPOAbl 3aKpenneHbl 
Me~AY ¢>ToponnaCTOSbiMH KOnb~eSbiMH H30nfiTOpaMH SbiCOTOH 
8 MM, He~AY3neKTPOAHble 3a30pbl /60 7 70 MM/ 3aAaiOTCfl 
MeTannH4eCKHMH Tpy64aTbiMH npOCTasKaMH. MOHTa~ 3neKTPOAOS 
KaMep~ s~nOnHeH Ha KOnb4eSOM OCHOSaHHH, KOTOpoe 3aTeM 
6onTaMH KpenHTCfl K KP~WKe KaMep~. 

AnR sXOAH~x saK;YMHbiX OKOH /9/ Hcnonb3osanacb MaRnapo
saR nneHKa TOn~HHOH 2,5 MKM, 3aKp~Tafl CO CTOPOH~ KaMep~ 
cnoeM cycanbHoro 3onoTa I -250 MKr/cM 2 I. nneHKa npHKneHsa
nacb KneeM 6$-2 K naTyHHOH KPbiWKe C nOAAeP~HsaiO~eR ceTKOH 
H3 100-MHKpOHHOH sonb¢>paMOSOH nposonOKH. npH pa3Mepax 
OKHa 30x30 MM 2 H CeT04HOH fl4eHKH 2x2 MM 2 TaKafl KOHCTpyK
~Hfl o6ecne4Hsana so3MO~HOCTb pa6oT~ c AasneHHeM pa6o4ero 
ra3a AO 1 aTM. CpeAHHe noTepH 3HeprHH OCKOnKa SO SXOAHOM 
OKHe COCTasnflnH 25 M3B. 

B Ka4ecTse pa6o4ero ra3a Hcnonb30sancfl MeTaH npH Aasne
HHRX /0,5-0,7/ aTM. HanpR~eHHe nOAasanOCb Ha 3neKTPOAbl 
4epe3 He3aSHCHMble ~enH pa3Sfi3KH, pa604afl Hanpfi)KeHHOCTb 
3neKTPH4eCKOro nonR COCTasnflna -150 B/CM. noTeH~Han 

KOMneHca~HOHHOrO 3neKTPOAa nOA6HpanCfl 3KCnepHMeHTanbHO 
no 3¢>¢>eKTY KOMneHca~HH a -4aCTH~ 241 Am H npH6nH3HTenbHO 
s Asa pa3a npes~wan noTeH~Han co6Hpa10~ero 3neKTPOAa. 

CHrHanbl c co6~pa10~HX 3neKTPOAOs KaMepbl ycHnHsanHCb 
H ¢JOPMHpOsanHCb no AnHTenbHOCTH Ha pa3pa6oTaHH~X S na6opa
TOpHH flgepH~X peaK~HH n~eAYCHnHTenRX. npeAYCHnHTenH 
AaHHOrO THna o6naAaiOT nOSbiWeHHOH noMeXOYCTOH4HSOCTbiO 3a C4eT 
sSeAeHHfl S HX CXeMy STOpH4HbiX HCT04HHKOS nHTaHHfl H SbiCOK0-
4aCTOTHbiX pa3sR30K. Ko3¢>¢>H~HeHT ycHneHHR paseH 20, ¢>opMH
posKa no AnHTenbHOCTH ocy~ecTsnHeTCfl Ha RC-~enRx c ~ ~ r 0 = 

=0,8 MKC. CHrHanbl c npeAYCHnHTeneR nocTynaiOT no AnHHHbiM 
Ka6enRM K H3MepHTenbHO~ annapaType, rAe nocne AOnonHHTenb
HOro yCHneHHfl nOAaiOTCfl Ha SXOA~ aHanoro-~H¢>pOSbiX npeo6pa-
303aTeneR, pa6oTaiO~HX S ASYXMepHOM pe~HMe ~~ nocne OT6opa 
no COsnaAeHHfiM C pa3pewaiO~HM speMeHeM 0,5 MKC ASYXMepH~~ 
cneKTp 0CKOnKos 3anHCblsaeTCR s naMRTb aHanH3aTopa TRIDAC. 
Pe3ynbTaTbl H3MepeHHH sblsOARTCfl Ha nep¢>oneHTY H o6paBaTbl
saiOTCR Ha 36M "MHHCK-32". nHHeiAHOCTb TpaKTOS nposepRnacb 
C nOMO~biO reHepaTopa. nnfl 3HepreTH4eCKOH KanH6pOSKH HCnOnb-
30sanHCb OCKOnKH AeneHHfl fiAep, nony4aiO~HXCfl S peaK~HfiX 
238u +a /Eo = 174 M3B/ H Au+ a /Eo = 140 M3B/. 
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nocTaHOSKa 3aAa4H npeAYCMaTpHsaeT perHCTpa~HIO peAKHX 
co6biTHR I - 3/10 5 c/, H no3TOMY annapaTypa AOn~Ha 6b1T b 
He4ySCTSHTenbHOH K HaSOAKaM. 3aAa4a HeCKOnbKO o6ner4aeTCfl 
6onbWHM 3HeprOSb1AeneHHeM OCKOnKOS H HCnOnb30saHHeM OT6opa 
no cosnaAeHHfiM. nposepKa noKa3ana, 4TO Tpe6yeM~e ¢>oHosble 
ycnosHH I - 3/1 0 6 c/ MO~Ho o6ecne4HT b 3a c4eT xopowe ro 
Ka4eCTsa MOHTa~a 3neKTpH4eCKHX COeAHHeHHH, OT6opa 
SbiCOKOsOnbTHbiX HCT04HHKOS nHTaHHfl. H3 Cne~HanbH~X MeponpHH
THH cneAyeT SbiAenHTb HCnonb30SaHHe ~HKnOTPOHHOrO HCT04HH
Ka, KOHCTPYK~Hfl KOTOporo HCKnl04aeT ero nepeXOA s pe~HM 

AYrosoro pa3pRAa. 

4YBCTBHTEnbHOCTb METOAHKH 

npH nOHCKax CT3 no S~HY~AeHHOMy AeneHHIO HH~HHH npeAen 
H3MepHMoro COAep~aHHfl CT3 s MHWeHH onpeAenHeTcR: 

1/ nonepe4Hb1M ce4eHHeM AeneHHfl H 3¢>¢>eKTHSHOCTbiO perH
cTpa~HH OCKOnKos; 

2/ HHT€HCHSHOCTbiO ny4Ka 60M6apAHPYIO~HX 4aCTH~ H speMeHeM 
o6ny4eHHH; 

3/ HaSOA04H~M H ¢lH3H4eCKHM ¢JOHOM. 
AnR a - 4aCTH~ c 3HeprHe~ 36 M3B pac4eTHOe ce4eHHe 

s3aHMOAeHCTBHfl C fiApaMH 114-ro 3neMeHTa paSHfleTCfl 
o 1· 10-24 CM 2 -TaK KaK 3HeprHfl S036Y~AeHHfl npH 3TOM HaMHOro 
~pes~waeT 6apbep AeneHHR, MO~Ho nonaraTb, 4TO Ha AeneHHe 
6yAeT npHXOAHTbCfl n04TH see ce4eHHe B3aHMOAeHCTSHfl. 3¢
¢>eKTHSHOCTb perHCTpa~HH COsnaAaiOU~X OCKOnKOS S HaWeM 
cny4ae pasHa 13,5~ H nonHOCTbiO onpeAenReTCR reoMeTpH4eCKH
MH ¢aKTOpaMH /TeneCH~~ yron, OXsaT~saeM~H BXOAHbiMH OKHaMH, 
np03pa4HOCTb nOAAeP~HSaiO~eH CeTKH/. 

KpHTepHR 3HepreTH4ecKoro OT6opa cny4aes AeneHHR CT3 
HaKnaAbiSaeT orpaHH4eHHe Ha AOnyCTHMOe 3HepreTH4eCKOe pa3pe
WeHHe ycTaHOBKH - OHO He AOn~HO cy~eCTSeHHO YXYAWaTb 
co6cTseHHOro pacnpeAeneHHR ocKonKos AeneHHR no E0.Ha E~ 
npHSeAeH cneKTp nonHOH KHHeTH4eCKOH 3HeprHH OCKOnKOS 
AeneHHR 238 U a -4aCTH~aMH. H3 PHCYHKa sHAHO, 4TO nonywHpH
Ha H3MepeHHoro pacnpeAeneHHR cocTasnReT - 35 M3B. TaK 
KaK co6cTseHHaR nonywHPHHa pacnpeAeneHHfl E 0 pasHa 30M3B ~~ 
TO AnR annapaTypHoro pa3peweHHR nony4aeM 3Ha4eHHe - 20 H3B. 
AnnapaTypHOe pa3peWeHHe onpeAenfleTCfl S OCHOSHOM ASYMfl 
¢aKTOpaMH: so-neps~X, pa36pOCOM nOTepb 3HeprHH OCKOnKOS SO 
SXOAHbiX OKHaX H3-3a pa3nH4Hfl yrnos SXOAa; so-sTOp~X, 

pa3MbiTHeM cneKTpa HMnynbCaMH Hano~eHHH. 
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PHc.2. CneKTP nonHo~ KHHeTH4eCKO~ 3HeprHH ocKonKos AeneHHR 
B .peaKI.IHH 238 U +a. 

OcTaHOBHMCR noAp06Hee Ha BTopoM ~aKTope. PerHCTPai.IHR 
OCKOnKOB B HaweM cny4ae npOHCXOAHT Ha HHTeHCHBHOM ~OHe, 
CBH3aHHOM C B3aHMOAe~CTBHeM ny4Ka C Be~eCTBOM MHWeHH 
H nOAnOmKH, - 3TO aTOMH~e 3neKTpOH~ H ~OTOH~, pacceRHH~e 

a -4aCTHI.I~, RAepH~e y-KBaHT~, npOTOH~ H T.A. 3HeprOB~Ae

neHHe OTAenbHO~ ~0~080~ 4aCTHI.I~ B pa604eM 06beMe KaMepbl 
Mano no cpaBHeHH~ C 3HeprOB~AeneHHeM OCKOnKa. 0AHaKO 
HHTeHCHBHOCTb ~OHOB~X 4aCTHI.I CTOnb BenHKa, 4TO cneKTP 
HanomeHH~ HMeeT xapaKTep 11WYMOBO~ AOpOmKH 11 H ero MOmHO 
xapaKTepH30BaTb HeKOTOpO~ cpeAHeKBaApaTH4HO~ WHPHHO~a 2 , 
KOTOpaH nponOPI.IHOHanbHa npOH3BeAeHH~ TOKa Ha TOn~HHY MHwe
HH. 3TO npHBOAHT, C OAHO~ CTOpOHbl, K pa3M~TH~ MOH03Hepre
TH4eCKO~ nHHHH /HanpHMep, reHepaTOpHO~/, C APYrO~ CTOpOHbl 
/npH 4pe3MepHO 60nbWOM TOKe/ - K nORBneHH~ ~OHOB~X HMnynb-
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COB C 60nbWHMH E
0

. no3TOMY BenH4HHY AOnyCTHMOrO TOKa npHXO
AHTCR OrpaHH4HBaTb. 3TO HaKnaAbiBaeT orpaHH4eHHe Ha AOCTHrae
My~ 4YBCTBHTenbHOCTb. ~CnOnb30BaHHe HOHH3ai.IHOHH~X KaMep 
C KOMneHCai.IHe~ n03BOnHnO nOB~CHTb npeAenbH~~ TOK B /3-5/ 
paa aa c4eT noAaBneHHR BKnaAa s HanomeHHe oT AnHHHonpo6em
HoA KOMnOHeHT~ ~OHa H pa6oTaTb C ny4KaMH ~-4aCTHI.I HH
TeHCHBHOCTb~ ~0,2 MKA. AnR KamAoA MHWeHH pemHM o6ny4eHHH 
nOA6HpancH 3KcnepHMeHTanbHO HCXOAR H3 ycnOBHR, 4T06bl 
nonywHpHHa reHepaTopHoA nHHHH He npes~wana 15 M38. 

HapRAY c HanomeHHRMH HCT04HHKOM ~oHa npH noHCKax CT3 
MomeT cnymHTb AeneHHe npHMeCH~X aTOMOB u H Th. npeACTas
neHHe 06 3TOM AaeT pHC. 3, rAe npHBeAeH MHTerpanbH~A 
cneKTP E0 , H3MepeHH~R AnR pa604eR MHW~HH, o6ora~eHHOA 
ypaHOM. npH nOA06paHHOM pa604eM TOKe /0,15 MKA/ B o6naCTb 
c E0> 220 M38 nonaAaeT 0,1 % scex HMnynbcos, CBH3aHH~x 
C AeneHHeM U. ~3 3TOrO cneAyeT, 4TO AnH AOCTH>KeHHR 4yBCTBH
TenbHOCTH no CT3 - 108 aTOMOB Heo6xoAHMo, 4T06~ coAep
>KaHHe ypaHa B MHweHH 6~no MeHbWe 10 11 aToMos. AnR MHWeHeR, 
~3rOTOBneHH~X M~TOAOM TepMOX~M~4eCKOrO pa3AeneH~R, 3TO 
Tpe6osaH~e nerKo s~nonHReTcH ~ COAep>t<aHHe U He npes~waeT 
/3-6/·10 9 aT/CM 2 . np~CYTCTB~e B M~WeH~ APYrHX AenR~~XCH 
3neMeHTOB HeonaCHO, T. K. AnR 3neMeHTOB C Z <90 Ce4eH~e 
AeneH~R ~ E0 ropa3AO MeHbWe, 4eM AnR ypaHa, a npHcyTCTB~e 
B TaKHX KOn~4eCTBaX TeXHOreHH~X TpaHcypaHOB~X 3neMeHTOB 
HepeanbHO ~ nerKO KOHTpon~pyeMO. 

MHorocyT04H~e 3Kcnep~MeHT~, nposeAeHH~e Ha ny4Ke a-4ac
T~ll I.I~KnOTPOHa Y-200 c MOAenbH~M~ ~ pa604HM~ MHWeHRMH, 
nOKa3an~, 4TO ycTaHOBKa MO>KeT ycneWHO HCnOnb30BaTbCH AnR 
no~cKOB CT3. 3a 30-4acosy~ 3Kcno3HI.I~~ AOCT~raeTcR yposeHb 
a6con~THO~ 4YBCTB~TenbHOCT~ Hawe~ MeTOAHK~ --10 8 aTOMOB, 4TO 
np~6n~3~TenbHO Ha nopRAOK s~we, 4eM y ny4w~x ~3 ~cnonb-
30Basw~xcR paHee MeTOAOB ~ .6 1, np~ He06XOAHMOCT~ 4YBCTB~
TenbHOCTb MO>KeT 6~Tb noB~WeHa B /3-5/ pa3 npOCT~M ysenH4e
H~eM BpeMeHH o6ny4eH~H. 0THOCHTenbHaR 4YBCTB~TenbHOCTb 
I - 10-10 aT/aT/ TaK>Ke AOCTaT04HO BbiCOKa. 

AnR ~nn~cTpa1.1~~ xapaKTepa nony4aeMoR ~H~opMal.l~~ Ha 
p~c. 4 np~BeAeH ABYXMepH~R 3HepreT~4eCK~A cneKTP OCKOnKOB, 
~3MepeHH~R Ha OAHOR ~3 pa6o4~X M~WeHeR. MaKc~MyM B~XOAa 

OCKOnKOB /EO "' 145 M38/ COOTBeTCTByeT AeneH~IO 3neMeHTOB . 
rpynnbl Au-Pb, np~ E 0 - 175 M38 B~AHbl HMnynbCbl, CBR3aHHble 
c AeneHHeM ypaHa. BpeMR o6ny4eH~H - 64 4aca, nonH~R noTOK 
a -4acT~I.I- 7,6·1016. YposeHb a6coniOTHOA 4YBCTB~TenbHOCTH, 
AOCTHrHyTbiR B AaHHOM cny4ae, B o6nacTH C E0 > 200 M38 COCTas
nReT- 2·107 aTOMOB AnH o6ny4aeMoA 4aCT~ M~WeH~ ~ 4·107 
aTOMOB AnH BCeA MHWeHH /SMHUl = ·0,6 CM 2/. 
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PHc.3. ~HTerpanbH~~ cneKTP nonHo~ XHHeTH4ecKo~ 3HeprHH 
OCKOJ]K08 AeneHH.A An.A peaKI..IHH 238 U + a. 

B aaKn~4eHHe a8TOP~ C4HTa~T C80HM npH.ATH~M AOnroM 
no6naroAapHTb aKaAeMHKa r.H.~nepo8a 3a nOAAep~Ky ~ 6onbWOe 
8HHMaHHe K pa6oTe. A8TOp~ 6narOAaPH~ rpynne o6cny~H8aHH.A 
I..IHKnOTpOHa Y-200 aa o6ecne4eHHe o6ny4eHH~. 
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PHc.4. A8yxMepH~~ 3HepreT~4eCKH~ cneKTP ocKonKo8 AeneHH.A 
An.A M~WeH~. u~~p~ y KOHTYPH~X n~H~~ - 4~CnO OTC4eT08 
8 KaHane, He3a4epHeHH~e Kpy~04K~ - nono~eH~e MaKc~MyM08 

3HepreT~4eCKoro pacnpeAeneH~.A np~ AeneH~~ ypaHa. 
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