


IIna uccnenoBaHHA pe30HAHCHON CTPYKTYDhl HEHTPOHHBIX ceveHHit
pagHalMOHHOTIO 3axBaTa M JeJIEHMA pa3nuyHbix HiotonoB B JIHO OHAMH,
Ha 500-meTpoBO# mpoJleTHOI Ga3e umnynscHoro Geictporo peaktopa HBP-30
co3gaH 16-ceKIMOHHBIA NaJ(Tl)-netextop ramMma-jiydeit, ABJIAIOLIHICA
aHaJIOTOM cepHH JerektopoB THna “Pomamika’, co3manHeix B HADJ
uM. U.B.Kypuatosa’!’ *’/, On comepxur 16 CHMHTWIIAUMOHHBIX 6I0KOB
NaJ(Tl) pasmepom 122x122x150 mMM® kaxabii. CyMMapHbiii 06beM CLMH-
TWUIATOpa 36 THTPOB.

KomnoHoBka gerexTopa npencrasijieda Ha puc. 1 u 2. C BHeluHeil cTopo-
Hbl JeTeKTOp OKpY>KeH 3alllMToM M3 cBMHLA TonwuHoi 10 cM, a co CTOpOHBI
peaktopa — 20 cM ¥ I1acTHHaMH M3 napaduHa ¢ kapOnaom Oopa ToMUMHOR
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Pue 1 Hpodoasusdt paipes derexropa 1,58 QUL 1 cMect napausia u kapOuda
Oopa, » coungonan saquera, 1 fiotoymuosutean, 4 wpuotiia Nal(11), 6 o0

pareg-paduarop, 19 agtcta wa Gopuposautioco noaoniaena, 10 aakyysuan rpyoa
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Puc. 2. Ilonepeunsiii paspe3 oerexropa. O6o3nauenus 1, 2, 4, 5, 7 noacHenwt Ka puc. 1.
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7 cm. C BHyTpeHHeil CTOPOHBI OT 3allMlleH (1, ¥)-KOHBePTOPOM, BKIIIOYAIO-
IIMM 3aMeIJINTeNb M3 MOJIMATHNEHa M mapaduHa M MOTJIOTHTENh U3 KapOHaa
6opa. O6mman romuuHa KOHBepTOpa 65 MM, nons 6opa-10 mno Becy cocTas-
nser ~10%. B ckBO3HOM KaHalle HeTeKTopa CMOHTHpOBaHa TPy6a M3 amoMu-
HHA C BHEWIHHM auaMmerpoM 106 mm u mnuHoi 250 cM. B BakyyMHoii TpyGe
B I[eHTpe [eTeKTopa MOMelLUATHCh OO0pa3sibl M3 pa3fIMYHBLIX MaTepHaIoB.
Ha paccrosHuu 6 MeTpOB OT LIeHTpa JEeTeKTOpa PacrosoXeHa CHCTeMa KOJUIH-
MallMd B BHIe IHCKOB M3 cMecH napacduHa ¢ Kap6umom 6opa obuleit Toi-
mpHoi 100 cM u auckoB ¥M3 cBHHIA TONWMHON 10 ¢M ¢ KOUIMMHPYIOLIMM
OTBepCTHEM JHamMeTrpoM 53 MM.

Keaxxnptit xpucramn NaJ(Tl) ynakoBaH B repMeTHUHON alOMHHHEBOM
obonouYKe M NpPOCMATPHBAETCA Yepe3 CTEKJIO OOHMUM (DOTOYMHOMXHTEIEM
®3Y-110. Ha Brixoge PIY HaxomaTca 3MHTTepHble nosropurem I, ¢ Ko-
TOPBIX CHUTHANBI MOCTYNAIT MAPAIJIENBHO HA MHTET pAJIbHbIE€ JUCKPHMHHATOPbI
U u Ha cymmarop T (puc. 3). AMmutyabl curHainoB ¢ OJY BbipaBHHBa-
JIMCh MyTE€M H3MEHEHHWA BBICOKOTO HANpPAXXEHHA C TMOMOLUBI CTAHIAPTHLIX
HCTOUHMKOB ramMa-nydeii '37Cs u ¢°Co. Ha xaxpoemi ®3Y nomaBaliochk
BbICOKOE HanpsxeHHe oxosno 1800 B.
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Puc. 3. Baok-cxema 3aexTpOHHON annaparypel.

IIpHMHOMN CIIEKTPOMETPHH MHOXXECTBEHHOCTH O00eCreyMBaJICA 3J1eKTPOHHOM
anmaparypoii, Glnok-cxeMa KOTOpo# H3obpaxkeHa Ha puc. 3. BoixoaHo# curHan
cyMMmaTopa IHCKpHMHHHpoBaica auddepeHIManbHbIM JIHCKPUMHHATOPOM
A1l » mocTynan KakK CTPOOHMPYIOUIHII CMrHall B KOAMPOBIIMK KpaTHOCTH
coBnageHuit KKC'?’, oOHOBpeMEHHO Ha €ro CGOTBETCTBYIOLIME BXO/bI
(Bcero 16 BxomoB) MOCTYNAIH JIOTHYECKHE CUTHAJIBI C HHTET PANIBHBIX JHCKDPH-
MuHaTopoB. KoampoBIIMK KpaTHOCTH BblpabaTbiBal cUTHan ’'crom’’ AJsa
BPEMEHHOI'0 KOAMPOBLUMKA DK-D M NATHPA3PHAAHBIA ABOMMHbIA KOO KpaTt-
HOCTH M1a dopmupoBarens npu3Haka rpynn OII'. Kox kxpatHocTH 3akimouan
B cebe mH(pOpMaLUMI0 O KpaTHOCTH H3JIyUEHHH 3apPerMcTpHpOBaHHOrO CO-
6bITHA, a B Cllyuae OJHOKDATHBIX COBMAllEHHiI TakXe U HHPOPMalHIo 0 HoMe-
pe CeKIIMM neTeKTopa, B KOTOPOi NPOM30oL1Jia perucTpaLHAa.

CnexTpoMeTpHuecKast ammnapaTypa: HHTerpalbHble M O depeHIHATD-
HbIA JHCKPHMMHATOPbI, CYMMaTop H KOJMPOBLIHK KPaTHOCTH — HaXOIMJIHCh
Ha paccroAHuH 10 M OT meTekTopa, a 6oku nudpoBoit 06paboTkn, Haul-
Hafa ¢ BK u OII', — B usmepurensHoM uenrpe JIH®,Ha paccroauuu 700 M.
Ina nepemauM CHrHaIOB OT HETEKTOpAa B H3MEPHUTENbHBIH LEHTp noTpebo-
BaJIOCh 7 KaGenpHBIX JIMHHUII U COOTBETCTBYKUlEE KOJIHUECTBO COrJIacCyIOLINX
6noxoB.

Cuer HMIIYIECOB KPAaTHOCTH MPOBOAWICA BO BPEMEHHOM OKHe [JIMTElIh-
HocTei0 500 Hc. OnexTponHasa cxema KKC o6naiaeT MepTBbIM BpeMeHeM
5 MKcC, KOTOpOe M ompeneifer MepTBoe BpeMs Bceil ammaparypsl or OJY
no 3BM.

CreunansHblit koHTposnep CK-7202 npu B3aumopeiictBud ¢ BK
QI dopmuposan B GydepHoit namMATH 16 BpeMeHHBLIX CMEKTPOB KpaTHO-
cTH U 16 CHeKTpoB KaXoil CeKUMH (OOHOKpATHBIX CUrHaloB). IIpouecc
HaKOIUIEHHA HMH(OpMauuH, BU3yalnbHOro HaG/I0IeHHUA CHEeKTPOB, MX 3aIHCH
B Buie $aillioB M nepBHYHON 06pabOTKH OCYLIECTBIAICA C TOMOLLBIO AHAJIO-
rosoii nporpammel  "FORUM”. O6paboTka cnekTpos BKimouana B cebs
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BbIuUHTaHUe (OHOB, MOMpPaBKY Ha MOHHUTOPHBIA KO3(@HIMEHT, CXKaTHe B
NMPOM3BOJIBHBIX 3HEpreTMYeCKHX HHTEpBanax; OHa mpou3Boaunack Ha JBM
MERA-60 u IIPABEII-16.

Hananka ammapaTypbl M HMcClIefOBaHHE OCHOBHBIX XapaKTEpHUCTHK He-
TEKTOpa BeJIUCh HA CTAHAAPTHBIX HCTOUHMKaxX Manyuenuii ! 3 7Cs (8,5 10°BKk)
¢%Co (9,82°10* Bk), 2*%*Cf (2,5 10° meitTpon/c), a Taioke Ha HEHTPOH-
HoM myuke HBP-30.

Ha puc. 4 u306paskeH THIIHYHBIA aMIUTMTYOHBIA CIIEKTP OOHON CeKIMH
nanA ucrounrka '37Cs. DHeprervveckoe pa3speilleHHe OTAENBHBIX CeKIMil
JleTeKTOopa cocTaBnAer oT 7 1o 12%.

Il'eomerpuueckan 3ddexkTHBHOCT, nerekropa paBHa 80%. Jddexrus-
HOCTb PETHCTPALMH raMMa-KBaHTOB OT HCcTOUHHKOB !37Cs u ¢ °Co namepena
B 3aBHCHMOCTH OT HMJKHEro mnopora AUCKpuMuHanuu JIJI M npexncraBneHa
Ha puc. 5 u 6. IIpu sToM noporu nucxkpumuHanuu Ha U] B oTOENbHBIX cek-
IIMAX COOTBETCTBOBAJIM cUTrHaiiaM ¢ 3Hepruei 100 x3B. U3 puc. 5 u 6 sBuano,
YTO NPH HH3KHX noporax 3¢dexrTHBHOCTs perucrpal geTeKkropa ONM3Ka
K reoMeTpuuec Koi 3¢ e KTUBHOCTH.
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Puc. 4. AMRAUTYONRBL CneKTp 00HOT ceKyuu OeTeKTopa 0AA uctosnuxa 37Cs.
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Puc. 5. IfexTusnocrs derexropa x 2amma-keantam ‘37Cs (E = 660 x3B) & 3agucumo-
CTU OT HUNHE20 CYMMAPHO20 IHEP208bI0eREHUN.
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Puc. 6. dpPexTusrocts derexropa k 2amma-keantam $°Co(E =1, 17 MaB u 1, 33 MaB)
'8 3aBUCUMOCTU OT HUXHKE20 NOPO2a CYMMAPHO20 FHEP2OBbLOCAEHUS.
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Puc. 7. Cnextpbi xpathoctu 2amma-xeantos 27 Cs.
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Puc. 9. Cnextpsi kpatnoctu usayueruii 252 Cf,
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Puc. 10. CymmapHbie apemanponerivie cnexTpbl ypand-238 COOTEETCTEEHHO npu Hux-
nem nopoze [l 2 M3B — eepxusna xpusan u 3 M3B — nuwnan xpuean. llupuna epemen-
Ho20 Kanana 32 mKc.
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Puc. 8. Cnextpbi xkparoctu 2amma-xeantos ©°Co.
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Puc.11. BpemanponeTnble cnekTpbl ypana-238 0aa Tpervell KpaTHOCTU COOTEETCTE8EHKO
npu Humtem nopoze 1 2 M3B — eepxuaa kpusan u 3 M3B — nuwmnaa xpusan. lupuna
8DeMEHH020 KaHana 32 MKc.
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Puc. 12. CymmapHble epemanponeTHbie CREKTPbl COOTEETCTEEHHO ¢ YPAHOM-238 — éepx-

HAR, CO CBURYOM — CPeORAA U be3 00pa3ya — HUMHAR Kpusas.
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Puc. 13. Cymmapnble 8 peMANPOAETHbIE CREKTPbL CO CBURYOBLIM 0OPA3YOM NPU PAIAUYHBIX
TOAWURAX BHYTPEHHeEl 3aWUuTbl 0eTeKTOPa,CO0T8EeTCTaeHHO npu 50 MM — 8epXHAA Kpuasan
u 65 mm — nunnaa xpusan. llupuna epemennoeo kanana 2 mic. Ha nyuxe pezonancubtii

dunbtp antomunun (60 mm).
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Puc. 14. CnexTpbl KparHocTu 2amMMa-KEAHTOS8 O4A HEKOTODbLIX DE3OHANCO8 U30TONOS
23817 (1033B), %7 Ag (51,4 3B), ***Ta (126,5 3B).



Pesynbrarbl HccnenoBaHuA (OPMbI CIIEKTPOB KPAaTHOCTH HCTOYHHKOB
137Cs, °Co u 2°2?2Cf nokasansl Ha puc. 7, 8, 9. Habmonaemsiit 3¢ dexT
KpaTHOCTH IPH MOpOrax Bbillle CYMMAapHOTO 3HEProBBLIIENEHHA OTHOTro
cOObITHA OOBACHAETCA CIIy4aliHbIMH COBNaJeHHAMH cobbiTHii. B cBa3M ¢ TeMm,
yTo HcToyHMK ?°2? Cf HaxXoOWICA B CTAILHOM KOHTEHHepe, KOTODLI MOIJIo-
AT HU3KO3HEpreTHYHble raMMa-KBaHTbl, U H3-3a HAKOIMBIINUXCA NPOAYK-
TOB [elleHUA HMMeJI0 MeCTO CMellleHHe MaKCHMyMa KpATHOCTH B CTOpPOHY
MeHBbLINX 3HauY€HHil farce IpH BRICOKHUX MTOpOrax 3HeproBhifeIeH .

BpemsanposieTHble cneKTpbl KpaTHOCTeH ObUIM H3MepeHBl Ha 0Opa3nax-
panMaropax ***U (0,00238ar./6), Pb (0,00316 ar./6), Ag (0,00053 ar./6),
Ta (0,00055 ar. /6) npu paGore UBP-30 B 6ycrepHoM pexxume (W = 10 kBT,
f=100Tu, 7, =4 mre, K, = 200). HeiiTpoHHbIii myyok 6bu1 nocToAH-
Ho nepekpbIT ¢puisrpamu B,C (10 mm) u Cd (1 Mmm) ana morinouleHus pe-
IHMKJIHYECKHX HEHNTpPOHOB H pPE30HAHCHBIM (PHIBTPOM BOJBYpaMa TOJILHHOMN
0,4 MM 1ns cne>xeHUsI 3a CTaOWIBHOCTBIO paboThI annaparypel. B naMepennax
C YypaHOM U CBHHIOM HEHTPOHHBII MYYOK B pANe cepuil ObL NepeKpbIT
pe3oHaHcHbIMH wibTpamu Al (60 MM) n MnO2 (10 mM) nna onpeneneHud
Jonu ¢oHa. MoHMTOpHpOBaHHMe HEHUTPOHHOIO IyYKa NpPOM3BOAWIOCH OBYMA
3 He-cueTuMKaMH, YCTaHOBJIGHHBIMH Ha paccToAHMM 60 MM OT peakTopa
OKOJIO HEHTPOHOBOAA.

B paboTte Gonblioe BHHMaHHe GbUIO yaeleHO BOMpocaM CHHxeHHA (HoHa
JeTeKTopa. ITO HOCTHTaIOCh MYTEM TILATENBHOM KOJUIMMALMH HeUTPOHHOTO
NyuYKa, YCHWIEHHA BHellHed M BHYTpDeHHeil 3allMThl IeTEKTOpa, BAKYYMHPO-
BaHHA CKBO3HOrO KaHajla M BbIOOpa ONTHMAIbHBIX MOPOroB AUCKPUMMHALHMH.

AGiA BLIUUPa NPHCivaChbIA y CiAUDN NSMCPSHAN C 1UMRN 3 ponnia naniy H-
mero otHouieHns 3¢pdekra k boHy M cKopocTH Habopa MHGOpPMAIMH ITPOBO-
IMITHUCh U3MEPEHHUA C pas3iIMUHbBIMH NOpOraMH AMCKpMMHMHauuK (puc.10m1l).
B uaMepeHuax c >?2 U, ana xoToporo sHeprus cBfA3u HelrpoHa 4,8 MaB, pa-
6oune noporu AUcKpuMUHanuu Ha J1J1 6suin BoIOpaHsb! 2 1 5 MaB cooTBeTcTBEH-
HO. 3TO MO3BOJIWIC OTCeYh raMMa-KBaHThI OT 3aXBaTa HEHTPOHOB Ha BOJOpoAe
M yMeHbUMTh (POH OT raMma-KBaHTOB 3aXBaTa Ha iiofe, HMeIollleM SHepruio
cBA3H 6,7 MaB.

H3mepeHnsa co CBMHUOBBIMH 00pa3uaMu IMO3BOJHIIH OMNpeNesINTh YyB-
CTBHTENILHOCTb I€TEKTOpa K pacCeAHHBIM HeHTpOHaM M BHIOpATH ONTHUMallb-
HYI0 TOJIIMHY BHYTpeHHe#l 3awuTbl. OTHOCHTENIbHAasA YYBCTBHTENBLHOCTb Me-
TEKTOpa K PacCeAHHbIM HEHTpPOHaM omnpenensach o popmyne

roe €., € — 3(pPeKTHBHOCT pErucTpalMH [aMMa-KBAHTOB H HEHTPOHOB;
NV, NP® — cuer merexropa mpu Hanmumu coorBercTBenso 2°*Uwu Pb B

OeTeKTope, nU, nPb —~ YUCJIO Adep ypaHa H CBHHIA Ha eOHHHUY NIOlLaaH
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U Pb _

obpasua; o, o, HEHTPDOHHBLIE CEUEeHHA pAaCCeAHMA ypaHa M CBHHUA;
U

0., — CEYEeHHA pamHaAllHOHHOI'O 3aXBaTa ypaHa.
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W3 cyMMapHBIX CNEeKTPOB BCeX KPATHOCTEH ObIIH MOJy4€eHbl OTHOLIEHHA
a¢dexTHBHOCTEH B CIIEAYIOIUMX OUama3oHax sHepruii: 215 + 465 3B — 104,
21,5+ 46,5 k3B —920; 100 + 200 k3B —620. 3T pesynbTaThl rOBOPAT
0 MaJIoH YyBCTBHTEJIBHOCTH JETEKTOpa K PaCCeAHHLIM HeWTpOHAaM H O BO3-
MOXXHOCTH HCCJIE[JOBaHHMA Pe30HaHeHOH CTPYKTYpbl CeYeHHil pagHallMOHHOI'O
3axBaTa M NeJNeHHA BIUIOTh 10 coTeH k3B no sxeprmm (puc. 12). Ilpu 6onee
BBICOKHMX KpaTHOCTAX (3, 4, 5) oTHoweHne s¢pdexra k ¢pony (puc. 11) u
OTHOIIEHHA 3¢ GeKTUBHOCTEH ellle Nyuile, 4eM Ha CYMMapHBIX CMeKTpax.
Cnenyer OTMETHTh CHIBHYI 3aBHCHMOCTb YyBCTBHUTENBHOCTH [ETEKTOpa
K pacCeAHHbIM HEHTPOHaM OT TOJIIMHBI BHYTPEHHEH 3alUThI, YTO XOpOLIO
BHAHO Ha puc. 13. Ha puc. 14 npencraBiieHbl CHEKTpPhl KPaTHOCTH [JIA pas-
JIMYHBLIX PEe3OHAHCOB M30TOIOB ypaHa, cepebpa U TaHTaa.

C noMouisic meTeKTOpa NMpoBedeHbl Taioke u3MepeHHA (yHKLMiT camo-
HHAVKALUMHN pajHallMOHHOrO 3axBaTa Ha ceMH oOpa3uax-punsTpax ypaHa-238
oo ocnabnennna 0,1 B nuamasoHe sxepruii 20 3B + 200 kaB. [IpenBapurensHan
06paboTKa pe3ynbTaTOB MOKa3ala, YTO Ha [PUMEHEHHOM CIEeKTpOMeTpe
MHOXECTBEHHOCTH MOXHO MNPOBOOMTh HcclenoBaHua 3¢ ¢eKToB pe3oHaHC-
HOM OJIOKMPOBKH CEYEHHH.

TakuM o6pa3oM, co3maHHaA ycTaHOBKa obnanaer BbICOKOI 3¢ddexrus-
HOCTBIO perucTpalMH ramma-nyueli npu manbix (oHax B LIMPOKOM OHana-
30He 3Hepruy najammux HeHTpoHOoB, oT 20 3B go 200 k3B. 310 no3ponder
npoBoauTs B vciaoBHAX WBP-30 npennsuoHHble H3MEDEHHA CeYeHHH halua-
HHOHHOTO 3axBara M JeleHHA, 3¢(p(PeKTOB pe30HaHCHOT'O CaMO3KPAHUPOBAHHUA
B CEYEHHAX, a TaKKe MCCIIeNOBaTh MHOXXECTBEHHOCTD H3JIyYeHHIl B pa3IIMuHbIX
npoueccax.

ABTOopbl BbipaxkawT OnarogapHocts JI.B.IlukensHepy 3a comeiicTBHe
M mnosne3Hble oOcyxneHusa, a Takxke A.JI.Cupormdy M B.UIlerymkoBoil 3a
IOMOIIb Ha OTAEbHBIX ITanmax.
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Pyxomuck noctynwia B M3OaTeNbCKHUI OTHeN
22 wona 1988 roxna.
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