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flOHCKH CBepxnnOTHhlX H.Qep B 8KTHBHOH 30He peaKTOpa 

Onncana nonwrKa o6napy~HTb nepexo.n n.nep a caepxnnornoe cocron
HHe, COUpOBO~A8DIIIHHCH 6onbWHM 3Hepl"'OBbl.lleneHHeM, Y CTaHOBneHO, 'ITO 
Bbtxo.nw y -KB&IITOB c anepr11eA 30-100 MaB H neurponoB c aneprHeH 
40-200 MaB He npeBbiW810T COOTBeTCTBeHHO 3 •l0-8 H 9•10-7 Ha 8KT 
.neneHHH B HMnynbcHOM peaKTope HEP-30. 

Pa6oTa Bhlnonnena B na6opaTOpHH HeATpOHHOA cjm3HKH OIHIH. 

llpeopaaT 061.e .... eaaoro ucTaTyTa .,.epawx acclle.-oii&IIBI.,Ay6u 1977 

Nikolenko V,G. et al, P6 - 11030 
Search for Superdense Nuclei in the Reactor Core 

An attempt was made to observe the transition of nuclei 
into superdense state which was accompanied by great energy 
release. It is established that the yield of - 30-100 MeV y -quanta 
and - 40-200 MeV neutrons does not exceed, respectively, 
3.1o-s and 9,10-7 per act of fission in a pulsed fast reactor 
IBR-30, 

The investigation has been performed at the Neutron 
Physics Laboratory, JINR. 
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1. HecMoTpJI Ha OTPHUaTem.aw:e pe3yJihTaTw: 3I<cnepa

MeHTOB /l-
8

/ no nOHCI<y rHnOTeTH1.feCI<HX CBepXnJIOTHW:X 

JI,D;ep /CIIJI/, clJyH,D;aMeHTaJihHOCTh 3TO:ii npo6JieMW: no6ylK

,D;aeT HCI<aTh HOBW:e nyTH HX Ha6mo,D;eHHJI. B HaCTOJill(e:ii 

pa6oTe onacaaa nonw:TI<a o6aapylKHTh CII.R c noaw:weaaoii 

3HeprHe:ii CBJI3H B ai<THBHO:ii 30He peai<TOpa nyTeM Ha6mo

,D;eHHJI BW:JieTaiOli(HX H3 Hero y ·I<BaHTOB H HeiiTpOHOB aao

MaJihHO BW:COI<HX 3HeprH:ii. 3TOT OnWT ,D;aeT Ol(eHI<Y BepOJIT• 

HOCTH ,D;eJieHHJI JI,D;ep 30HW /-7511/o 239pu H 2511/o 235 u 1, 
npa I<OTopoM O,D;HH HJIH o6a oci<oJII<a oi<a3W:BaJOTCJI B CII 

COCTOJIHHH. llpH Tai<OM ,D;eJieHHH H36W:TOI< 3HeprHH MOlKeT 

npHBeCTH I< nOBW:WeHHW:M 3HeprHJIM Heii:TpOHOB H y ·I<BaH· 

TOB ,D;eJieHHJI. He HCI<mo"leHa Tai()Ke B03MOlKHOCTh 3a,D;ep

lKaHHOrO BW:COI<03HepreTH1.feCI<OrO y ·H3Jiy1.feHHJI pa,D;HOai<

THBHW:X CII oci<oJII<OB 
181

. 3aMeTHM, "'TO nenecoo6pa3HOCTh 

noaci<a CIIJI cpe,D;H oci<OJII<OB .ZJ;eJieHHJI OTMe1.fanach a 191 . 

2. IIoHCI< lKeCTI<HX Y ·I<BaHTOB npoBO,D;HJICJI npa cpe,D;

Heii MOIUHOCTH HMnyJihCHOrO peai<TOpa H.liP- 30 - 20 KB" 
H nOJIYWHPHHe ero BCnhlWei< - 100 MKC C nOMOll(hiO ,D;BYX 

UHJIHH.ZJ;PH1.feci<HX I<PHCTaJIJioB NaJ(Tl) pa3MepaMH 10x10cM, 

ycTaaoaneaaw:x B 70 M oT peai<Topa. IIpa nopore perHcT

panaa 30 Al3B ,IJ;JIJI no,D;aBJieHHJI HaJIOlKeHHJI HMnyJihCOB OT 

MJiri<HX Y -nyqeii B ny"'OI< npHWJIOCh noMeCTHTh BO,IJ;JIHOB 

cllHJihTP TOJIIUHHo:ii 275 eM. IIepaa.11 cepa.11 H3Mepeaaii co

CTOJIJia B 120•1.faCOBOM Hai<OnJieHHH BpeMeHHOrO cnei<Tpa 

HMnyn~>coa B HeH3Meaaw:x ycnoBHJIX. Bo BTopoii cepHH 

6W:JIO 3aperHCTpHpOBaHO 160 nap cnei<TpOB, COOTBeTCTByro

li(HX 1.fepe,D;OBaBWHMCJI 15-MHHYTHW:M 3I<Cn03HI(HJIM C ,D;eTei<

TOpOM B ny"'I<e H BHe nyqi<a(lO~ Y1.faCTOI< cnei<Tpa, nony-

1.feHHOrO B nepaoii cepHH H3Mepeaaii, noi<a3aH aa puc. 16 
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It - aoMep KaHana wapaaoi 32 MKC, N - qacno oTcqeToB 
B Kaaane/; aa puc. la .u.n11 cpasaeHHJI noKa3aH cneKTp, 
CHJITbiB npH nopore .u.eTeKTopa 10 M3B. 

3. CneKTp aeiiTpoaoB ,neneaan nccne.u.o.sancJI no ape
MeHH nponeTa 6a3bl 1000 M npE MOII.UIOCTH - 6 KBII B 
nonywapaHe acnwweK -3 MKC c noMOU\LK> nnacTaqecKoro 
CUHHTBnnJITopa cp 10 CM B TOnllUIHOB 9 CM. ,lJ.nJI CHIDKCHBJI 
y-~oHa B nyqoK nowemancg CBBHUOB:bli ~BnLTp TOJIIlUIHOB 
12,5 CM. Ha puc. 2 noKa3aHbl apeweaawe cneKTPW BM
nynLcoa, nonyqeaawe npa pa3a:wx awnnBTY.IJ.HWX noporax 
3a 175 qacoa npa wapaae KaHana 0,5 MKC. Ha poBHOM 
~OHC KOCMBqecKOrO npOBCXO)K.IJ.CHBJI B o6naCTB . CUCKTpa, 
COOTBCTCTBYIOIUei KaHanaM 32-37, Ha6JIIO,IJ.aCTC.R UBI< OT 
BCU:blWKB TOpM03BOrO y -B3nyqeBBJI 6ycTepa, 3a BBN -
"xsocT" oT y - nyqei .u.eneaa• /aa cneKTpe puc. 26 oa 
no.u.asnea noporo:w/; B o6nacTB, cooTBeTcTBYJOIUel Kaaa
nau oT -55 a .u.anee, pacnono>KeB aeiTpoaawl naK. WKa
na En aa puc. 2- 3Bepra.JI aeiTpoaos. 
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4. OueaKa awxo.u.a qacTBUW aa aKT .u.eneaBJI o 
qaeTCJI 83 COOTHOWCHBJI 

nony-

A- 3 • 10
13 

WT 0 K f -~ • I 1 I 
4rr 

r.u.e A - cqeT .u.eTeKTopa, W - MOII.UIOCTL peaKTopa B KBII, 

K - nponycKaaae semecTB, pa3.u.en.a:I()JUHx ToqKy po)K.IJ.eaa.a 
B ,IJ.eTeKTOp qacTBUhl, w B f· Teneca:wl yron B 3~CKTBB
HOCTio ,IJ.CTCKTOpa, T - BpeMJI B3MepeHB.R B CCKYH.IJ.&X. )];n.JI 
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Mraoaeaawx y-KBaHTOB I r 112 - 100 MKcl 3a A npaau
ManacL pa3HOCTL OTcqeTOB B O~naCTH CUeKTpa Ha puc.1~ 
cooTBeTcTBYIOII(eii 9 nepawM Kaaana:M, H cpe~uero ,Poaa 
no cne~yro~M 4000 Kaaanoa, KOTopa.JI cocTaauna 3±33. 
Ilpa A <33, K = 2 ·10-5 lc yqeTOM KOHCTPYKI(HH peaKTopal 
H3 111 nonyqaeTc.JI 

ayl r112 <:100 MKcl<3·10-8 . 

ropH30HTanLHOCTL cneKTpa so seeM ~Hana3oHe aua
na3aTopa - 0,13 c no3aon.JieT oneHHTL awxo~ H 3a~ep:>Kaa
uoro H3nyqeaa.JI. TaK, 

a (100.(r < 10000)<3·10-9 yr
112

• 
y 1/2 

r~e r 112 - B MKC. Pe3ynLTaT BTOpoii cepHH H3MepeHHB 
I A = -650±7801, nonyqeuawii KaK pa3HOCTL oTcqeToB 
~eTeKTopa B nyqKe H sue ero, ~aeT oneaKy awxo~a ell(e 
6onee 3a~ep:>KaHHhiX y - KBaHTOB: 

a 11 C <:' r :( 1 OeHbi<3.10-S 
y 1/2 . 

5. Benaqaaa 34MlleKTHBHOCTB peracTpanaa aeiiTpouoa 
B3BneKanacL B3 cpaaueaa.JI nnoll(a~a H nono:>KeHBJI naKa 
c pacqeTOM npa npae:Mne:MhiX TeMnepaTypax (} acnapaTenL
uoro cneKTpa lua puc. 2 cTpenKa:MB OT:Meqeuw pacqeTHhle 
nono:>KeHBJI MaKCHMYMOB ~n.JI () = 1,3; 1,4; 1,5 M3BI. 
Cpe~HHii awxo~ aeiiTpouoa 

an< 9·10- 7 

B HHTepaane 40-200 M3B 6wn nonyqeu B3 111 npa A<39 
lpa3HOCTL cqeTa B o6naCTH CUeKTpaHa pUC. 2~ COOTBeT
CTBYIOII(eB KaHana:M 38-54, B ,PoHa COCTaBHna 2±391 H 
Cpe~~HX K = 0,02 , € .::-0,00. 

6. Pe3ynLTaThl nepsoii cepau H3Mepeuaii no3Bon.JIIOT 
TaK:>Ke oneHHTL npe~enLHoe co~ep:>Kaaae CIIJI, npe~nonara.JI 
peaKI(BIO (n , y) Ha HBX. IlOCKOnLKY TennOBhle HeiiTpOHhl H:Me
IOTCJI TOnLKO B 3a:Me~HTene H.liPa-30, B pacqeTaX HHTeH
CBBHOCTH peaKI(HH BHYTPH peaKTOpa B:MeCTO ceqeHHJI 
1000 6ap~41;panocL ceqeuae 0,1 6apH ~n.JI cneKTpa ~e-
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neua.JI. 0Ka3anocL, qTo aTOMHhle KouneHTpanau CIIJI a ao
~JIHOM 3a:Me~nBTene, BOnL,Ppa:MOBOM OTpa:>KaTene B ~en.JI
II(e:MCJI MaTepaane peaKTopa ue npeawwaroT 2 ·10-1~ 2·10-8 
H 5-10- 7 COOTBeTCTBeHHO. 

ABTOphl 6naro~apHhl n.B.IlHKenLHepy 3a none3Hhle o6-
cy~eHHJI, m.CanaB H B.A.Baroay 3a aBTO:MaTB3ai(HIO H3-
:MepeHHA: a B. T .Py~eaKo, E.II.llia6anuuy, A.,D;.Poroay 3a 
uu,Pop:ManHIO o peaKTope H.6P -30. 
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