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BBEAEHHE 

6onbwol71 o6"beM 3Kcnepi-1MeHTa11bHbiX AaHHbiX, nony4eHHbiX np~-1 I-1CCI1e
AOBaHI-1fiX Ae11eHI-1fl f!Aep ypaHa 1-1 TpaHcypaHOBbiX 311eMeHTOB, OCTaeTCfl 
ece e~e HeAOCTaT04H~M Ailfl AeTailbHoro nOHI-1MaHI-1fl 3Toro fiBI1eHt.1fl. 
Oco6btl71 I-1HTepec npeACTaBnfleT Ae11eHt.1e pe3oHaHcH~MI-1 Hei71TpoHaMI-1. 
K1-1HeTt.14eCKafl 3Heprl-1fl He171TpOHa B 3TOM CI1y4ae He npeBOCXOAI-1T He
CKOI1bKI-1X COTeH 311eKTPOHBOI1bT 1-1 He BHOCI-1T Cy~eCTBeHHOrO BKilaAa 
B 3Heprl-1~ B036YmAeHI-1fl o6pa3y~~erocfl KOMnayHA-fiAPa, 6111-13KY~ 
K 3Heprl-11-1 CBfl3~ He171TpOHa. CTpyKTypa B03HI-1Ka~I-1X nepeXOAHbiX 
COCTOfiHI-1171 1-1 $OPMI-1POBaHI-1e Ae111-1Te11bH~X KaHaJlOB onpeAeilfi~TCfl 

KBaHTOBOMexaHI-14eCKI-1MH napaMeTpaMI-1 OTAeilbH~x pe3oHaHcoe. Ha111-141-1e 
I-1X KOppeJlfl~l-1171 C napaMeTpaMI-1 KOHe4HOI71 $a3~ - Kt.1HeTt.14eCKOA 3Hep
rl-1eA, MaCCOB~M, 3aPfiAOB~M pacnpeAe11eHI-1eM OCKOilKOB, MHOmeCTBeH
HOCTb~ HeATpOHOB 1-1111-1 APYri-1X oco6eHHOCTeA TaKOrO Ae11eHI-1fl - MOmeT 
6~Tb 04eHb none3HbiM Ailfl noHI-1MaHI-1fl ero MexaHI-13Ma. 

3KcnepHMeHTa11bH~e HCCileAOBaHHfl OC06eHHOCTel71 AeileHHfl pe3o
HaHCH~MI-1 HeATpOHaMH npOBOAI-111HCb B Pf!Ae pa6oT. npoTHBOpe41-1B~e 

UaHH~e 0 Oe30HaHCHOA 3aBI-1CHMOCTI-1 oacnoene11eHI-1fl KI-1HeTI-14eCKOA 
3Heprl-11-1 OCKOilKOB 235U (n,f) nOI1Y4eH~ B I 1l 11 BO 121 , 11cc11eAYfl MHO
meCTBeHHOCTb Hei71TpoHoB AeneHHfl, aeTop~ pa6oTbt

131 
He o6HapymHI11-1 

KOppeilfl~l-1171 C napaMeTpaMI-1 pe3oHaHCOB, a HaAAeHH~A I-1MI-1 pa36poc 
OTHOCI-1Te11bHO cpeAHero 3Ha4eHI-1fl He COrilacyeTCR C AaHH~MH pa6o
Tbl 141

• B 151 o~eHI-1Banacb acHMMeTpHR Maccoeoro pacnpeAeneHHfl oc
KOilKOB Ae11eHI-1fl B pe30HaHCaX U-233 H U-235 B HHTepBaJle OT 16 
AO 100 3B. Pe3y11bTaT~ 3THX 3KcnepHMeHTOB, npoBOAHM~X Ha RAep
H~x B3P~BaX C HCnOI1b30BaHHeM paAt.10XHMH4eCKOrO B~AeileHHfl, OCHO
BaHbl Ha onpeAeileHHI-1 KYMYI1RTI-1BHOrO B~XOAa, BKI1~4a~~ero npOAYKT~ 

6eTa-pacnaAa. B CI1y4ae perHCTpa~HH OCKOilKOB AO HX 6eTa-pacnaAa, 
He n03AHee MHI111HCeKyHA~ noc11e aKTa AeileHHfi,MOmHO rOBOPI-1Tb 0 TaK 
Ha3~BaeMOM He3aBHCI-1MOM B~XOAe. npi-1H~HnHa11bHY~ B03MOmHOCTb ero 
onpeAeileHHfl npeAOCTaBilfleT cneKTpOCKOnHfl raMMa-H311y4eHI-1fl, conyT
CTBy~ero AeileHH~. npH 3TOM xapaKTepH~e raMMa-JlHHHH, CBfl3aHH~e 

C pa3PfiAKOI71 B036ymAeHH~X COCTORHI-1171 OCKOilKOB, HCnOI1b3y~TCR AI1fl 
HX HAeHTI-1$1-1Ka~"'"'· Pa3pa6oTKa 3Toro MeToAa B Te4eHI-1e HeCKOilbKHX 
JleT npOBOAHilaCb B na6opaTOPI-1H HeATpOHHOA $1-131-1KH 011~11. 

B HaCTOR~e.:1 pa6oTe onHc~saeTcR annapaTypa, nporpaMMHoe o6ec
ne4eHHe H MeTOAHKa MHoroMepH~X H3MepeHHI71 B~XOAa npOAYKTOB Aene
HHfl U-235 pe3oHaHcH~MH HeATpoHaMH Ha I-1MnYI1bCHOM peaKTope 116P-30. 

ltVInrtetiHhit.l IDI~ 
Ut~HWl str.JJellOitBd 
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AnnAPATYPA AnH AETEKTMPOBAHMH, 
PErMCTPAUHM M HAKOnnEHHH HH$0PMAUHM 

npM pa60Te peaKTOpa B 6ycTepHOM pemMMe C nMHei1H~M YCKOPMTe
neM 3neKTPOHOB ADMTenbHOCTb MMnynbCa Het:1TpOHOB COCTaBnAeT 4 MKC, 
a 4aCTOTa nOBTOpeHMA - 100 r~. npMMeHeHMe M8TOAMKM epeMeHM npo
neTa o6ecne4MBaeT Ha 6aae 57 M epeMeHHoe paapeweHMe -70 HC/M 
npM nnOTHOCTM noTOKa HCi1TpOHOB (2·103 E-0 •9 ) H/CM 2 ·c·3B B MH
Tepeane 3Hepr~r~A 1 3B ~ E s 104 3B. 

KonnMMMPOBaHHbiVo ny40K HeHTPOHOB nonaAaeT Ha MHOrocnoi1Hy~ MM
W8Hb, B~nonHeHHY~ B BMAe ABYXCeK~MUHHOH 6~CTpOH MOHM3a~MOHHOA 
K3Mepbl ACDCHMA /S/. KaMepa COAepmMT 1 0 r ypaHa, o6oralJ.IeHHOro AO 
90% M3oTonoM U-235. 3~$eKTMBHOCTb perMcTpa~~~~~~~ aKTa AeneHMA 
COCTaBnAeT /70+4/%. raMMa-M3DY4CHMe, conyTCTBY~lJ.Iee ACneHM~, 
perMcTpMpyeTCA-ABYMA Ge ( Li) AeTeKTopaMM o6ceHOM OKano 3 0 cM3 

M 3HepreTM4eCKMM paapeweHMeM -2,8 K3B no DMHMM 1333 K3B. 
OHM pacnonara~TCA e6nM3M KaMep~ e nnocKOCTM, nepneHAMKynApHoA 
naAa~lJ.IMM Hei1TpOHaM, TaKMM o6pa30M, 4T06bl perMCTpMpOBaTb raMMa
KBaHT~ BO B3aMMHO-nepneHAMKynRpH~X HanpaeneHMRX. Ha paCCTOAHMM 
80 CM OT MMWeHM noMelJ.IeH AeTeKTOp Hei1TpOHOB, co6paHH~i1 Ha OCHOBe 
~MAKOrO C~MHTMflflATOpa NE-213, paaMepOM 5 CM X 5 CM, M $OTOYMHO
mMTeJ1A 56 AVP. OH npeAHaaHa4aeTcR ADR M3MepeHMA cneKTpa Hei1T
poHOB AeneHMA c McnonbaoeaHMeM MeTOAa epeMeHM nponeTa. 

oJ1QK-cXeMa perMCTPMPYIOIJ.IeH 4aCTM CMCT8Mbl noKa3aHa Ha pMC. 1. 
CMrHan C KaMepbl AeneHMA CHMMaeTCR C noMOIJ.Ib~ HM3KOWYMAIJ.IMX 6biCT
n~tv n~P~yrMnMTPnP~ /~nV/, ~~~Tr~v y~u~UT~~~~ ~~Y! /7/ lA ~n~uM-
poeaTeneA co cneAAIJ.IMM noporoM /$Cn/. 

li1P1 E1 E2 IKIP2 

2 

E3 

raMMa-cneKTPOCKOnM4CCKMe TpaK
T~ BKn~4a~T 3aPRA04YBCTBMTeflbH~e 

npeAYCMnlriTen~ /nY/, noaeonA~lJ.IMe 
pa6oTaTb nplrl 60DbWMX MMnynbCHbiX 
aarpyaKax, M cneKTpoMeTpM4eCKMe 
ycMnMTenM /CY I TMna ORTEC-572 
c pemeKTopoM Hano>KeHMA. AnR noebt
weHMR Ka4eCTBa cneKTpa npMMeHeH 
6noK AMCKPMMMHa~MM no BpeMeHM Ha
pacTaHMA MMnynbca /ABH/ /S/, MCKn~-
4a~MH M3 perMCTpa~MM CMflbHO VICKa
>KeHHble no $opMe MMnynbc~ M noaeo
nA~lJ.IMi1 TeM CaMbiM yMeHbWMTb noA
flO>KKY M yny4WMTb 3HepreTM4eCKOe 
paapeweHMe e AManaaoHe per~r~cTp~r~

pyeM~x raMMa-KBaHTOB. 

PHc.l. BnoK-cxeMa perHcTpHpyro~eli 
'l:aCTH CHCT8Mbl. 

BK IAK1 IAK2 

Kp1 

cb!13U - 800M 

38M 

Kp2 
CM-3 

n I CK 

PHc.2. CxeMa H3MepHTenbHOro 

MOp;ymi. 

nocKOflbKY HeATpOHH~A AeTeKTOP 
3$$eKTMBHO perMCTpMpyeT M raMMa
KBaHT~, C nOMOW,b~ AMCKPMMMHaTopa 
no $opMe MMnynbca /A$H/ BbtAenA
~TCR CMrHaflbl, COOTBeTCTBYIOIIIMe 
Hei1TpoHaM. $opMMPOBaTenb CO cne
ARIJ.IMM noporoM /$Cn/ AaeT T04HY~ 
eper~eHHY~ npMBA3KY, a epeMA
aMnflMTYAH~H KOHhepTOP /BAK/ M 
cneKTpoMeTpM4eCKMi1 ycMnMTenb ICY! 
$OPMMPY~T CMrHan~, aMnnMTYA~ KO
TOp~X nponop~MOHanbHbl BpeMeHM 
nponeTa M xapaKT8PM3YIOT 3HeprM~ 
Hei1TpOHOB. 

BpeMeHHOe paapeweHMe AnA coenaAeHMA KaMepa - Ge(Li)AeTeKTOP 
cocTaBnAeT 8 Hc, KaMepa - Hei1TpoHH~i1 AeTeKTOP - 4 HC. An~r~Tenb
HOCTb OKHa, B KOTOPOM perMCTPMPY~TCA COBnaAeHMA, MOmeT BapbMpo
BaTbCA Ha4MHaA OT 5 HC. 

EinoKM cyMMaTopa /C/ nMHMi1 aaAeP>KKM /3/, cxeM coenaAeHMi1 /CC/ 
111 $OPMMPOBaTenei1 /$/ o6ecne4MBa~T nepeAa4y ynpaenA~lJ.IMX cwrHanoe 
/YnP1, YnP2/ Ha BXOA M3MCPMTenbHOrO MOAYDA, npMHMMa~lJ.Iero M Ha
KdiUIV1t:idtUU4t:l U \...llt::r\. llJV'-"VIU'l"tt;\...r'\..)'iV lrnl~U~i·iUL..\;..;~ ,'~~, E2., E3/ • 

Ha pMc.2 npeACTaeneHa cxeMa M3MePMTenbHoro MOAYDR. Era exoA
HaA 4aCTb /Kp-ll pacnonomeHa B 3KCnepMM8HTanbHOM'naBMflbOHe 
Ha ny4Ke. B Hee e~OAAT epeMA-~M$poeoi1 IBKI ' 9 ' M aMnnMTYAH0-
4M¢POBbte I AK 1-3 I 10 npeo6paaoeaTenM, cne~~r~anbH~A KOHTponnep 
ADA MHOrOMepHbfX M3MepeHMt::i ICKI ' 11 ', KOMMyTaTOp IKI M 6noK nepe
AaT4MKa 1n1. B Te4eHMe aaAaHHoro Ha BK epeMeHHoro OKHa nocne 
Ka>KAOrO MMnynbCa MOIJ.IHOCTM peaKTOpa MHOrOMCpHaA MH$OpMa~MA, no
CTyna~lJ.IaA C ACTCKTOPOB, HaKannMBaCTCA B 6y$epHOH naMATM nepeAaT-
4HKa. AnA KamAoro co6biTMA MoryT aanMCbtBaTbCA 4CT~pe napaMeTpa 
B 4eTbtpe cnoea naMATM, MMeiOIIICH opraHM3a~M~ 256 CJ10B X 16 6MT. 
no OKOH4aHMM BPCMCHHOro OKHa OCYIJ.IeCTBJ1ACTCR nepeAa4a COAep>KMMOrO 
3TOt::i naMATM nocneAOBaTCflbH~M KOAOM CO CKOPOCTb~ 200 K6HT/C Ha 
paCCTOAHMe OKOJ10 30Q M B M3MepMT8J1bH~H ~eHTp, B KOTopOM HaXOAMT
CA HaKOnMTenbHaA 4aCTb MOAYDA /KP2/. MaKCMMaJ1bHaA nponyCKHaR 
cnoco6HoCTb nMHMM nepeAa4M - 500 K6HT/c. 6noK npMeMHMKa /Rp/ 
COACP>KMT ranbBaKM4CCKY~ pa3BA3KY M npeo6paayeT nocneAOBaTenbH~H 
KOA B napannenbHbtH. npMHMMaeMaR HH~OpMa~MA HaKannHeaeTCA B aBTO
HOMHOM aanOMMHa~lJ.ICM yCTPOHCTBC 3Y CM 3101, MHTep$ei1c KOTOporo 
/M3YI ' 12 '4epea Kpet::iT-KOHTponnep IKK/ cBA3aH c 3BM CM-3. MepTeoe 
epeMA CMCTCM~ COCTaBJ1ACT 2 MKC. Cne~ManM3MPOBaHH~e nporpaMMbl 
o6ecne4MBa~T aBTOMaTM4CCKMH pemMM HaKonneHMR H 3anMCM MHOrOMep
HOH MH$OpMa~MM Ha MarHMTHY~ neHTY /HMn/. 
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nPOfPAMMHOE 06ECnE4EHHE 

OpraH~3a~~~ nporpaMMHoro o6eene4eH~~ HaKonneH~~ ~ aHan~3a ~H

<!JopMa~~~ OnpeAen~eTe~ XapaKTepHbiM~ oeo6eHHOeT~M~ npOBOA~MbiX 

~eeneAOBaH~~: 

1. B XOAe 3Kenep~MeHTa Ge(Li) AeTeKTOp~ noAeepra~Te~ o6ny4e
H~~ 6bleTpbiM~ He~TPOHaM~, 4TO np~BOA~T K paA~a~~OHHbiM noepe>KAe
H~~M ~ Heo6paT~MOMY YXYAWeH~~ ~x napaMeTpoe. B es~3~ e 3T~M 
B03paeTaeT He06XOA~MOeTb per~eTp~pOBaTb BC~ cneKTPOCKOn~4eeKy~ 
~H<!JopMa~~~. nocTyna~~Y~ e AeTeKTopoe. 

2. Hacbl~eHHoeT b cneKTPOB raMMa-n~H~~M~ ~ o6~n~e ~ccneAyeMbiX 
pe3oHaHcoe Aena~T HeB03MO>KHO~ np~MY~ eopT~POBKY AaHHbiX (on-line), 
TaK KaK 3TO Tpe6yeT 3Ha4~TenbHoro 4~ena ~HTepeanoe <l>~nbTpa~~~ 
~ np~BOJ:l~T K HeAOnyeT~MOMY yeen~4eH~~ MepTBOrO BpeMeH~ C~eTeMbl. 

3. Cno>KHoeTb eneKTpoe raMMa-~3ny4e~~. eonyTeTey~ero Aene
H~~. AenaeT Heso3MO>KHbiM eTaHAaPTH~~ noAXOA K ~x o6pa6oTKe. Be~ 

nony4aeMa~ ~H<!JopMa~~~ Tpe6yeT AeTanbHoro aHan~3a. 
B eooTBeTCTB~~ c nepe4~cneHHbiM~ oeo6eHHOeT~M~ nporpaMMHoe 

o6eene4eH~e eoeTo~T ~3 Tpex 4aeTe~: HaKonneH~e, eopT~poeKa MHoro
MepH~x AaHH~X ~ MaTeMaT~4eCKa~ o6pa6oTKa copT~poeaHHO~ ~H<!JopMa
~~~. 

1 . HaKonneH~e AaHH~x 

An~ HaKonneH~~ 3Kenep~MeHTanbH~X AaHH~x·pa3pa6oTaH~ ABe npo-
rn.::IMMhl- 0,n.1-4.=t lA~ ~lAY (~TTl\1) IA("n0!1'=:~Y':"T ~p0:p-=~A-~~~~~~~ !-'::~~~.~ '""'"'"'""'T"\Ir"'',.,n-

' ·--. J ····-

H~~ AaHHbiX no npepbiBaH~~M OT epeMeHHOrO ~ aMnni-1TYAHOro KOA~poe
~~KOB. BpeMeHHo~ KOA T cooTseTeTeyeT epeMeH~ nponeTa, T.e. 3Hep
r~~ He~TPOHa, Bbi3Baewero AeneH~e. AMnn~TYAHbl~ KOA E 1 /E2, E3/ 
onpe):len~eT 3Hepr~~ 3aper~eTp~poeaHHoro raMMa-KsaHTa ~n~ HeHTpoHa. 
AaHH~e <l>~nbTPY~Tc~ no epeMeHHO~ ~ aMnn~TYAH~M xapaKTep~cT~KaM 

~ 3an~e~ea~Tc~ e 6y<!Jep per~eTpa~~~ onepaT~BHO~ naM~T~ ;on;. 
noene ero 3anonHeH~R per~eTpa~~~ npeKpa~aeTeR nyTeM 3anpe~eH~~ 
npepbiBaH~~, eoAep>K~MOe nepen~CbiBaeTe~ B npoMe>KyT04HbiH 6y<!Jep On, 
~ eo3o6Hoen~eTcR per~cTpa~~R AaHHbiX. 0AHOspeMeHHO e nosTOPHbiM 
3anonHeH~eM 6y<!Jepa per~eTpa~~~ npoeoA~TeR 3Kcnpeee-o6pa6oTKa 
eoAeP>K~Moro npoMe>KyT04Horo 6y<!Jepa: AenaeTeR ynaKOBKa AaHHbiX, 
o6eene4~sa~aR 3an~cb ABYX 12-pa3P~AHbiX enos e Tpex 6a~Tax; 
ynaKosaHHa~ HeeopT~poeaHHa~ ~H<!JopMa~~R 3an~e~eaeTe~ Ha MarH~T
HY~ neHTY B B~Ae <!Ja~na, eOCTOR~ero ~3 96 6nOKOB no 512 6aHTOB; 
B ~en~X onepaT~BHOrO KOHTpOnR CJPO~Te~ ~ 3an~C~Ba~Te~ B On spe
MeHHaR 11 aMnn~TYAHaR r~cTorpaMM~-cneKTp~ An~HOH 1024 ~ 4096 Ka
Hanoe COOTBeTCTBeHHO. 

noM~Mo aeToMaT~4eeK~ <I>YHK~~oH~py~ero anrop~TMa s03MO>KeH A~a
noroe~~ pem~M pa6oTbl, o6ecne4~Ba~~~~ sblnonHeH~e eneAY~~x npo~ee

eoe: 
- INIT - noArOTOBKa nporpaMMbl ~ o60PYAOBaH~R; 

- START, STOP, CONT, END - 3anyeK, oeTaHOBKa, nPOAOn>KeH~e ~ npe-
4 KPa~eH~e ~3MepeH~~; 

- SHOWA, SHOWT - e~3yan~3a~~~ aMnn~TYAHoro ~ speMeHHoro eneKTPOB 
Ha 3KpaHe Tenee~3~0HHoro paeTpoeoro A~cnne~; 

- AML, TML - 3an~eb aMnn~TYAHOro ~ speMeHHoro cneKTpoe Ha MarH~T
HY~ neHTy; 

- PRII6(SHOWA, 4096), PRII6(SHOWT, 1024) - ne4aTb eneKTpoe. 
ApyraR nporpaMMa (MAR) o6eene4~eaeT HaKonneH~e 4eTblpex napa

MeTp~4eCK~x AaHH~x /T, El, E2, E3/ ~ op~eHT~poeaHa Ha ~enonb3o
eaH~e HenocpeAeTBeHHOrO AOCTyna BO BHeWH~~ 6y<!JepHy~ naMRTb eM
KOCTb~ 32K 16-pa3PRAHbiX enos. B xoAe 3Kenep~MeHTa nocne 3anon
HeH~R 6y<!JepHO~ naMRT~ ee eOAep>K~MOe nepen~e~BaeTeR Ha MarH~THbl~ 
A~CK B B~Ae <!Ja~na, ~ BHOBb pa3pewaeTe~ HaKonneH~e. npoBOA~TeR 
3Kcnpecc-o6pa6oTKa, aHanor~4HaR TOH, KOTopaR sblnonH~eTe~ npo
rpaMMOI::i GUN. npeAeap~TenbHaR o6pa6oTKa, ynnoTHeH~e ~~ 3an~eb Ha 
neHTY 32K enos npoAonmaeTeR oKono 40 c, 3T~M speMeHeM onpeAe
m=teTCR AOnycT~MaR 3arpy3Ka C~CTeMbl - 200 co6b1T~H 3a eeKYHAY. 

np~ 3TOM Ha OAHY MarH~THY~ neHTY aan~eblsaeTeR AO 160 <t>a~nos, 
T. e. 1 • 3. 1 o6 eo6biT~~. HeeopT~poeaHHaR ~H<IJOpMal.l~R MO>KeT 6b1Tb 
npoKoHTpon~posaHa e noM~b~ ene~~anbHOI::i nporpaMMbl (S), KOTopa~ 
8 aBTOMaT~4eeKOM pe>K~Me noeneAOBaTenbHO 4~TaeT <IJaHnbl e MarH~T
HO~ neHTbl, oey~eeTenReT noeTpoeH~e r~eTorpaMM-eneKTpoe no Kam
AOMY ~3 napaMeTpos, ~x e~3yan~aa~~~ ~ pacne4aTKy. 

nporpaMMbl HaKonneH~~ (GUN ~ ,MAR) ~ KOHTpon~ (S) HeeopT~posaH-
HOI::i ~H<!JopMal.l~~ eoaAaHbl e noMo~b~ e~eTeMbl CAHnO 113 ~ pa6oTaiOT 
Ha 3BM T~na CM-3 noA ynpaeneH~eM onepal.l~OHHO~ e~eTeMbl PT-11. 

?_ rnnTIAI""\1""\0V'""\ .. . ,---··- ,-'\IJUliV n-· .,,_,, 

CopT~poeKa AaHHbiX e MarH~THO~ neHTbl npoBOA~Te~ e pem~Me 
off-line Ha 38M CDC-6500. Ha p~e.3 noKasaHa ABYX3TanHa~ exeMa 

npo1.1eeeOB, BblnOnHReMbiX nporpaM
MaM~ P~OC1 ~ PROC2. 3T~ nporpaM
Mbl Han~eaHbl Ha R3b1Ke FORTRAN 
e ~enonbsoeaH~eM Ha6opa noAnpo
rpaMM, HaXOA~~~XeR B nonb30Ba
TenbeKO~ 6~6n~oTeKe: 

PHc.3. CxeMa npoueccoa, Bhl
nonHaeMh~ npH COPTHpOBKe gaH
Hb~. 
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PRESOR - e~nonH~eT nocneAOBaTenbHOe C4HT~BaHHe HH$opMa~HH 
C MarHHTHO~ neHTbl (TAPE IN) BO BXOAHO~ 6y$ep onepaTHBHO~ na
M~TH, ee AeKOAHPOBaHHe, $HnbTpa~H~ H ynop~A04HBaHHe no npH3-
HaKy eoapacTaHH~ epeMeHHoro napaMeTpa; . 

- WRTTAP - onepHpyeT c ynop~A04eHH~M MaccHBOM eXOAHoro 6y$epa. ~ 
Ka>KA~e TPH cnoea, xapar<TepH3Y~IIIHe co6brTHe, aanHcbrea~Tc~ e OAHH 
H3 BOCbMH npoMe>KYT04H~X 6y$epOB T1, ... ,T8 8 COOTBeTCTBHH 
c TeM, e r<ar<oM H3 HHTepeanoe I 1 + 128/, ... , /897 + 1 024 I or< a- ' 
a~eaeTc~ 3Ha4eHHe T; · 
MSORT - o6ecne4HeaeT OAHOBpeMeHHoe ¢opMHpoeaHHe Ha MarHHTHOM 

AHCKe ABYX MaCCHBOB, opraHH30BaHHbiX nOA06HO MaTpH~e. 8 npo~ecce 
nocneAOBaTenbHoro aHanHaa COAeP>KHMoro npoMe>KyT04HbiX 6y¢epoe 
e cooTBeTCTBHH co 3Ha4eHH~MH Ka>KAO~ TpOHKH enos El, T, E2 
/HnH E3/, xapar<TepH3Y~IIIHX OAHO co6biTHe, A06aen~eTc~ eAHHH4Ka 
K 3Ha4eHH~ cnoea /15 6HT/, pacnonomeHHoro e ~4eHKe MaccHea
MaTpH~~ c KOOPAHHaTaMH K = T/K = 1 + 1024/ H I = E1 HnH E2 
/E3/, /I= 1 + 4096/, COOTBeTCTBeHHO B OAHOH HnH APYrOH MaTpH
~e. B peaynbTaTe pa6oTbl nporpaMMbl PROC 1 o6paay~Tc~ ABe MaTpvr
~bl, COAep>Kai!IHe AaHHble, Har<onneHHble e XOAe 3KcnepHMeHTa. TaKHM 
o6paaoM YAaeTc~ 6onbWOH o6DeM HH¢opMa~HH /coTHH MHnnHoHoe co-
6btTHH/ npeACTaBHTb B KOMnaKTHOH ¢opMe, YA06Ho~ An~ AOnroepe
MeHHOro xpaHeHH~ Ha MarHHTHOM HOCHTene H nocneAy~eH o6pa6oT
KH C HCnOnb30BaHHeM pa3nH4H~X anropHTMOB. 

Ha BTOPOM 3Tane copTHPOBKH c nOMOIIIb~ nporpaMMbl PROC2 AenaeT
c~ e~6opr<a AaHH~x H3 MaTpH~ H HAeT ¢opMHPOBaHHe AH¢$epeH~Hanb
HMx ~nPKTnnR. nn~nnnr~~MM~ A~nRT ~ R~nRT ~nnM~~Y~T rnPKT~~ ·H~-

4eHHH aMnnHTYAH~X napaMeTpoe E1 H E2 /E3/, cooTBeTcTeeHHO e e~6-
paHHOM HHTepeane epeMeHHoro napaMeTpa T, a TSORT- cner<Tp 3Ha-
4eHH~ epeMeHHoro napaMeTpa T An~ aaAaHHoro HHTepeana aMnnHTYA 
E1 HnH E2 /E3/. . 

4HcnoeoH MaTepHan pacne4aT~eaeTc~ e ¢opMe cTaHAaPTHOH Ta6nH
~~ H aanHc~eaeTc~ e BHAe ¢aHna Ha MarHHTHY~ neHTY (TAPE OUT). 

B peaynbTaTe copTHPOBKH 3KcnepHMeHTanbH~x AaHH~x B03HHKa~T 
ABa BHAa AH~epeH~HanbH~X CneKTPOB. 0AHH H3 HHX COAep>KHT HH¢op
Ma~H~ 0 cneKTpax raMMa-KBaHTOB HnH HeHTPOHOB 8 OTAenbH~X peao
HaHCaX, APYrOH - xapar<TepHayeT aaBHCHMOCTb B~XOAa OTAenbHbiX 
raMMa-nHHH~ HnH HeHTPOHOB AeneHH~ 8 3aAaHH~X 3HepreTH4eCKHX 
HHTepeanax OT 3HeprHH HeHTPOHOB, 8~3~Ba~IIIHX AeneHHe. ~ 

An~ COPTHpOBKH C06~THH, CB~3aHH~X C KaCKaAHO~ 3MHCCHeH 
raMMa-KBaHTOB, OAHOBpeMeHHO perHCTpvrpyeM~X 8 ABYX cneKTPOCKO- . 
nH4eCKHX Tpar<Tax, Hcnonb3Y~Tc~ nporpaMMH~e eepcHH PROC1C 
H PROC2C. He HMe~ CTPYKTYPH~x oTnH4H~ oT npeAcTaeneHH~x e~we 
nporpaMM, OHH o6ecne4HBa~T nocTpoeHHe MaTpH~M E1 x E2 
/4096x4096/ H ¢QpMHPOBaHHe cneKTpOB OAHOrO aMnnHTYAHOrO napa
MeTpa E1/E2/ e aaAaHHOM HHTepeane aHa4eHHH APYroro E2/E1/. 
TaKHe CneKTPM COAep>KaT ¢H3H4eCKY~ HH¢OpMa~H~ 0 CTpyKType B036ym
AeHHMX COCTO~HHH ~Aep-OCKOnKOB VI 0 3aceneHHOCTH OTAenbH~X ypOBHe~. 
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3. MATEMATH4ECKAR 06PA60TKA COPTHPOBAHHO~ HH¢0PMAUHH 

MaTpH~bl, C03AaHHble B peaynbTaTe COPTHpOBKH, COAep>KaT nonHy~ 

3KCnepHMeHTanbHY~ HH¢OpMa~H~ H AOnycKa~T ABa paanH4HbiX nOAXOAa 
K ee AanbHeHweH o6pa6oTKe. nepe~H, HaH6onee ecTecTeeHH~H, npeA
nonaraeT nocTpoeHHe raMMa-cner<Tpoe An~ Ka>KAoro H3 paapeweHHMX 
pe30HaHCOB. nocneAY~IIIa~ CTaHAaPTHa~ o6pa60TKa 3THX cneKTPOB 
n03BOn~eT onpeAen~Tb HHTeHCHBHOCTb BbiXOAa OTAenbHbiX raMMa-nHHHH 
.qn~ paanH4HbiX peaoHaHcoe. CneKTP conyTCTBY~IIIHX AeneHH~ raMMa
KBaHTOB oTn~4aeTc~ e~cor<oH HaC~IIIeHHOCTb~ nHKOB I -110/, 4aCTH4HO 
HepaapeweHH~X, 3Ha4HTenbHOH eenH4HHO~ nOAnO>KKH H ee HeMOHOTOH
HOCTb~. Hap~AY c He3Ha4HTenbHOH cTaTHCTHKOH e cneKTpax An~ oT
AenbHbiX peaoHaHcoe, 3TH o6cTo~TenbcTea AenaroT HeB03MO>KHbiM 3¢
¢eKTHBHoe HCnOnb30BaHHe H3BeCTH~X nporpaMM cneKTPOCKOnH4eCKOH 
o6pa60TKH, TaKHX, KaK SAMPO, AKTIV, G.E. H AP· no3TOMY TPaAH
~HOHH~H aHanH3 ~aMMa-cneKTpOB 8 OTAenbHWX pe30HaHcax 8 HaWeM 
cny4ae Mano3¢¢eKTHBeH. 

npeAn04THTenbHbiM OKa3biBaeTC~ APYrOH nyTb' KOTOPbiH npHBOAHT 
K nOCTpoeHH~ BpeMeHH~X peaoHaHCH~X cneKTpOB An~ Ka>KAOH paape
WeHHOH raMMa-nHHHH. 

npH cpaeHeHHH CYMMapHoro raMMa-cneKTpa /no BCeMy 3HepreTH4e
CKOMY HHTepeany HeHTpOHOB/ CO cneKTpaMH AH¢¢epeH~HanbHWMH /An~ 
OTAenbH~X pe30HaHCOB/ 06Hapy>KHBaeTC~ Ka4eCTBeHHOe eAHH006pa3He 
noAnO>KKH, ~Bn~~eHC~ ¢OHOM npH onpeAeneHHVI VIHTeHCHBHOCTH BbiXOAa 
raMMa-nHHHH. no3TOMY ¢OH onpeAen~eTC~ .HCXOA~ H3 aHanH3a CYMMap-

- -Horu LneKTpa. t~cne ewoopa e HeM 
c paapeweHHWMH nHKaMH H ¢oHoeoro 
H3 COOTHOWeHH~ nno111aAeH I~ , I~ 
K 1 = I~ I 4> H K2 = I~ I 1/> • 

3HepreTH4eCKHX HHTepeanoe 
HHTepeana /cornacHo pHc.4/ 
H ¢ Bbi4HCn~~TC~ K03¢$H~HeHTbl 

nor<aHanbHoe YMHo>KeHvre AH¢¢epeH~HanbHoro epeMeHHoro cner<Tpa 
An~ ¢OHOBOrO HHTepeana Ha BM4HCneHHble TaKVIM o6pa30M K03¢$H~HeH
Tbl noaeon~eT nony4HTb ¢oHoewe epeMeHHWe cneKTPM An~ Bbr6paHHbiX 
raMMa-nvrHH~ /E~= 199 K3B HE~= 212 K3B/. PaaHOCTb epeMeHHbiX 
AH¢¢epeH~HanbHMX cneKTPOB An~ COOTBeTCTBY~IIIHX HHTepeanoB H 3THX 
¢oHOBbiX BpeMeHHMX cneKTPOB xapaKTepH3yeT 4HCTbiH BbiXOA onpeAen~e-

N 

6000 199 212 

11 •1 1 •1• 

MMX raMMa-nHHHH 8 OTAenbHMX pe-
aoHaHcax. 

C ~enb~ cpaeHeHH~ o6a onHcaH
HMX BbiWe nOAXOAa 6blnH HCnOnb3Q
BaHbl An~ o6pa60TKH HeKOTOp~x 
raMMa-nvrHvrH. TaKa~ e~6opo4Ha~ 

npoeepr<a nor<aaana coenaAeHHe 

PHc.4. qaCTb CYMMapHoro raMMa
cneKTpa, annwcTpHpywlllaH cnoco6 
onpeAeneHHH ~oHa. 
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KOHe4HbiX pe3yilbTaToe 11 no,qTeep,q11na ~..~-enecoo6pa3HOCTb npi1MeHeH
HOH MeTOA11KI1 o6pa6oTKI1. 

TaK KaK napaMeTp~ Ge(Li) ,qeTeKTopoe B xo,qe 3Kcnepi1MeHTa yxy,q
wa~TCH no,q BI111HHI1eM 6~CTp~X HeHTPOHOB, 113MeHHeTCH 3HepreTI14eCKaH 
WKaJla 11 11 t<a4eCT8011 raMMa-cneKTPOB. B CBH311 C 3TI1M 411CI10BOH MaTe
pl1ai1 pa3611BaeTCH Ha rpynn~, KOTOp~e o6pa6aT~Ba~TCH pa3,qeilbHO. 

nonHaH MaTeMaTI14GCKaH o6pa60TKa COPT11pOBaHHOH MHOrOMepHOH 
11HcjlopMal..ll111 npoeoAI1TCH Ha 3BM PDP 11/70 c 11cnonb30BaHHeM nporpaMM · 
CI1CTeMbl o6pa60TKI1 MaCCI1BOB /COM/. Bee Heo6xo,qi1Mble no,qnporpaMMbl 
noKaHailbHOrO CilomeHI1H 11 B~411TaHI1H cneKTPOB, ,qcneHI1H 11 YMHOme-
H11H Ha KOHC T dHl Y, CYMMI1POBalli1H no 11HTepBailaM 11 ,qpyr11e, HapH,qy 
;.;o cne1..111ai1bHbiMI1 no,qnpcrpaMMaMI1, ocy~ecTBilH\Ol411MI1 3a,q<JHHbiH anro
PI1TM, o6beAHHeHbl e OAHY nporpaMMY, o6ecne411ea~~Y~ 1..111KI1114ecKy~ 
naKeTHY~ o6pa6oTKy. Ann Kam,qo~ 113 110 raMMa-nMHI1H pe3yilbTaTbl 
e~,qa\OTCH s cjlopMe Ta6n114, BKI1~4a~~l1x: pacne4aTKY epeMeHHoro cneKT
pa C KBa,qpaTH4eCKOH OWI16KOH AilR Kam,qoro KaHana; B~XOA AilH Kam
,qoro pe30HaHCa CO cpe,qHeH KBa,qpaTI14eCKOH OWI16KOH; OTHOCI1Tenb-
H~e BWXOAW 1 HOpMHPOBaHHWe Ha CYMMapHW~ B~XOA raMMa-KBaHTOB 
B ,qaHHOM pe30HaHce. 

nony4aeMWe TaKI1M o6pa30M pe3yilbTaT~, np1 Hai11141111 ,qaHHWX 06 
• 3HepreTI14eCKOH Kan116poeKe 11 3$cjleKTI1BHOCTI1 Ge( Li) ,qeTeKTopoe, 

11CnOilb3Y\OTCH ,qnn onpe,qeneHHH a6con\OTHoro Bblxo,qa raMMa-KBaHTOB, 
conyTCTBY\O~ero ,qeneHH\0, 11 He3aBI1CI1MWX B~XOAOB OCKOilKOB. 

3AKI1104EHV1E 

llpe,qeapHTeilbHble pe3yilbTaTbl 11ccne,qoeaH11I1 raMMa-3M11CCI111 113 oc
KOilKOB ,qeneHI1H U-235 pe3oHaHCHbiM11 HeHTPOHaMI1 1141 • npoeo,qHMbiX 
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N 
300000 .-.---.--r 

1il 

250000 
35.2 u 

200000 

1H 

150000 

21.1 

'* 100000 
7;1 

t.t 

50000 

0 I I 1 I I I I I "1 ~ I "'t-=1 I =:r:::r= I I I t I I I I 

600 800 

PHc.S. CYMMaPHhlH BpeMeHHOH cneKTP ~nH raMMa-KBaHTOB 
c 3HeprHeH oT 60 K3B ~o 1,7 M3B. Ha,q nHKaMH yKa3aHa 
3HeprHH HeHTpOHOB B 3B. 

1cm n 

N •" 
22000 

20000 

tBOOO 

t[iOOO 

14000 r 

I:WOOr 

10000 r 

BOOOr 

6000 r 

4000 r 

2000 [ 

~0~ 2100. 2500 2900 
n 

PHc.6, CYMMapHblli aMnnHTY~Hblli raMMa-cneKTp. 

~~I I,: I I I I I I I I I I I I I I I I 1 
400 

200 
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0 200 300 400 500 
n 

PHc.7. BpeMeHHOH cneKTp ~nH raMMa-KBaHTOB c 3HeprHeH 
199 K3B H3 H~pa-ocKonKa Ba-144. 

c noMO~b\0 CI1CTeM~ MHoroMepHoro aHai1113a, no,qTeep,qi1Il11 ee pa6oro
cnoco6HOCTb 11 3<l>$eKT11BHocrb. AnnapaTypH~e cneKTp~, nony4aeMble 
B xo,qe 11CCileAOBaH11H, 11I1Il\OCTPI1PY\OT B03MOmHOCTI1 pa3pa6oTaHHOH 
MeTOA11KI1 11 11CnOilb3YeMOH annapaTypbl. Ha p11c.S noKa3aH annapaTyp
H~H epeMeHHOH cneKTp, COOTBeTCTBy~~I1H cyMMe BCeX perHCTpHpyeMbiX 
raMMa-KeaHTOB c 3Heprl1eH aT 60 K3B ,qo 1,7 M3B 11 ,qeMOHCTPI1PY\0~11H 
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De30HaHCHY~ CTDYKTYDY Ce4eHH~ AeneHH~ B HHTeDBane 3HeDrHH Hei7tT
D0HOB OT 0, 7 AO 36,0 3B. AMnnHTYAHbiH cneKTD, nDeACTaeneHHbiH 
Ha DHC.6, ~Bn~eTC~ CYMMaDH~M no 3TOMY HHTeDBany H XaDaKTeDH3yeT 
3HeDreTH4eCKY~ 3aBHCHMOCTb BbiXOAa raMMa-KBaHTOB, conyTCTBYIOU\HX 
AeneHH~. Ha DHc.7 nDHBeAeH annaDaTYDHbiH BDeMeHHOH cneKTD An~ 
raMMa-KBaHTOB C 3HeDrHeH 199 K3B, COOTBeTCTBY~~HH neDeXOAY 
2+ --+ o+ B036Y>KAeHHoro ~ADa-ocKOnKa Ba - T 44. 

nDH C03AaHHH CHCTeM~ H OTDa60TKe MeTOAHKH MHOrOMeDHbiX H3Me
DeHHH BbiXOAOB nDOAYKTOB AeneHH~ BCTDeTHnOCb HeMano TDYAHOCTeH, 
KOTOD~e YAanOCb nDeOAOneTb 6naroAaD~ TeCHOMY HHTeDHa~HOHanbHOMY 
COTDYAHH4eCTBY H B3aHMOnOM~H BCeX y4aCTHHKOB Da60Tbl. 

ABTODbl r ny6oKO nDH3HaTenbHbl n. 6. nHKenbHeDY 3a nOAAeP>KKY 
H nOCTO~HH~H HHTeDeC K Da6oTe, H.M.CanaMaTHHY H ~.H.WenoH~eey 
3a A06DO>KenaTenbHOCTb H 3!IXI>eKTHBHYIO nOAAeD>KKy, a Tai<>Ke IO.H.I<on
rHHY 3a nOMO~b nDH nDOBeAeHHH 3KCneDHMeHTOB H 06Da60TKe De3ynb
TaTOB. 

mHEPATYPA 

1. Felvinci J.P. et al. J.Bull.Am.Phys.Soc., 1975,20, p.195. 
2. Weigemann H et al. Phys.Rev.Lett., 1975, 35, p.1213. 
3. Hm~e R.E. et al. Phys.Rev., 1976, C13, p.195. 
4. P~oe IO.B. HAD· .s:!<l>, 1971, 14, c.92].' 
r ,.. _____ ,.." -<~- -1 nL .. _ n....... 1nt:.1 t')") _ 1"l01' • 10t:..? 1Jn 
..J• '-'VIP''f-Qll U•,-,• '-'"- Ule I~IJ..1ei\¥V•t '..,l""''t •--t .... •IL-V\1) •J-J' 

p.2380; 1966, 144, p.979; 1970, C2, p.615. 
6. AeAeee C.n HAD· OH.s:IH, P3-81-667, ~y6Ha, 1981. 
7. 6orA3enb A.A. HAD· OH.s:IH, 13-84-386, Ay6Ha, 1984. 
8. 6orAsenb A.A. HAD· nT3, 1984, 1, c.4~. 
9. 6aDa6aw H.n. HAD· OHSIH, 11-8522, ~y6Ha, 1975. 

10. 6orA3enb A.A. H AD· OH.s:IH, 13-84-145, ~y6Ha, 1984. 
ll. 6orA3enb A.A. HAD· OHflH, 13-84-386, ~y6Ha, 1984. 
12. EDMaKOB B.A. H AD· OH.s:IH, Pl3-80-591, ~y6Ha, 1980. 
13. 6anyKa r. H AD· OH.s:IH, P10-12960, Ay6Ha, 1980. 
tli. ryHAODHH H.A. HAD· B KH.: "He171TDOHHaR $H3HKa". MaTepHanbl 

6-17t Bcecoi03HOH KoH<t>eDeH~HH no He~TPOHHOH $H3HKe, K~ee, 1983. 
UHHHaTOMHH<!>OPM, M., 1984, T.2, c.37. 
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PyKonHcb nocTynHna e H3AaTenLCK~H OTAen 
1 OKTRfiDR 1985 rOAa 

8 06~eAHHeHHOM HHCTHTyTe ~AeDH~X HCCneAOBaHHH Ha4an 
e~XOAHTb c6opHHK "HpamKue coo6U4eHU.R OH.HH". B HeM 
6yAYT nOMe~aTbC~ CTaTbH, COAep>Ka~He OPHrHHanbH~e Hay4HWe, 
Hay4HO-TeXHH4eCKHe, MeTOAH4eCKHe H npHKnaA~e pesynbTaTW, 
Tpe6y10111He cp04HOH ny6nHKai.IHH, bYAY4H 4aCTbiO 11Coo~eHHH 

OHSIH", cTaTbH, aoweAwHe e c6opHHK, HMeiOT, KaK H APYrHe 
HSAaHHR OHRH, CTaTyc o<t>H~HanbH~x ny6nHKai.IHH. 

C6opHHK "KpaTKHe coo6~eHHR OHRH11 6yAeT B~XOAHTb 
peryi1RDH0, 

The Joint Institute for Nuclear Resea~ch begins publi
shing a collection of papers entitled JINR Rapid Communi
aations which is a section of the JINR Communications 
and is intended for the accelerated publication of impor
tant results on the following subjects: 

Physics of elementary particles and atomic nuclei. 
Theoretical physics. 
Experimental techniques and methods. 
Accelerators . 
Cryogenics. 
Computing mathematics and methods. 
Solid state physics. Liquids. 
Theory of condensed matter. 
Applied researches. 

Being a part of the JINR Communications, the articles 
of new cQllection like all other publications of 
the Joint Institute for Nuclear Research have the status 
of official publications. 

JINR Rapid Communications will be issued regularly. 
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OpMHMMaeTCR noAnMcKa Ha npenpMHTW K coo6~eHMR 06~eAMHeHHOro MHCTMTyTa 
RAePHWX MCCneAOBaHMH. 

YcTaHoaneHa cneA)'IOUiaR CTOMMOCTb noAnMCKH Ha 12 ~o~ecR~ea Ha M3AaHMR OHRH , 
8Kn04aA nepecWnKy, no OTAenbHWM TeMaTM4eCKHM KaTeropHAM : 

HH.IlEKC TEHATHKA 

1. 3KcnepMMeHTaflbHaR ~M3MKa BWCOKMX 3HeprMH 

2. TeopeTM~ecKaR ~M3MKa awcoKMx 3HeprMH 

3. 3KCnepMMeHTatlbHaR HeHTpoHHaR ~M3MKa 

4. TeopeTM~ecKaR ~M3MKa HM3KMX 3HeprMH 

5 . HaTeMaTMKa 

6 . RAepHaR cneKTPOCKOnMR M paAMOXMMMR 

7. ~3HKa TA*enwx HOHOB 

8. KpMoreHMKa 

9. YcKopMTenM 

10. ABTOMaTM3a~MR o6pa60TKM 3KcnepMMeHTanbHwx 
AaHHwx 

11. Bw4HCnMTenbHaR MaTeMaTHKa M TexHHKa 

12 . XM-R 

13 . TexHMKa ~M3M~ecKoro 3KcnepMMeHTa 

14 . HccneAOBaHMR TBePAWx Ten M •MAKOcTeH 
AAePHWMH MeTOAaMH 

15 . 3KcnepMMeHTanbHaR ~M3MKa RAePHWX peaK~MH 
npH HM3KHX 3HeprMAX 

16. .ll03MMeTPMA M ~M3MKa 3a~MTW 

17 . TeopMR KOHAeHCMpoaaHHoro cocTORHMR 

18 . Hcnonb3oBaHMe pe3yn•TaToa M MeTOAOB 
~YHAaMeHTaflbHWX ~3M~CKMX MCCtleAoaaHMH 
8 CMe*HWX o6naCTAX HayKM M TeXHMKM 

19. 6M~M3MKa 

UeHa noAnMCKM 
Ha rOA 

10 p. 80 Kon. 

17 p. 80 Ko n. 

4 p. 80 Kon . 

8 p . 80 KOn. 

4 p. 80 KOn . 

4 p . 80 KOn . 

2 p. 85 KOn. 

l p. 85 KOn. 

7 p. 80 KOn. 

7 p . 80 KOn . 

6 p . 80 KOn . 

p . 70 KOn . 

8 P. 80 KOn . 

1 p. 70 KOn . 

P. 50 KOn. 

p. 90 Kon . 

6 p. 80 KOn . 

2 p. 35 KOn . 

1 p. 20 KOn. 

OoAnMcKa MO•eT 6wTb ~opMneHa c noo6oro MeCR~a TeK~ero roAa. 

no aceM aonpocaM ~pMneHMR noAnMCKM cneAyeT o6pa~aTbcA a M3AaTenbCKM~ 

OTAen OHRH no aAPecy : 101000 HOCKBa, rna•no~TaMnT, n/R 79. 

AHTOHOB C.~. H AP· 
MeTOAHKa MHOrOMepHbiX H3MepeHKH M aHatiH~a BbiXOAa 
npOAYKTOB AeneHHft ftAeP Pe30HaHCHWMK HeHTPOHaMH 

13-85-701 

Ha HMnyn~CHOM HCT04HKKe HeHTPOHOB H6P-30, o6ecne4HBa~eM Ha nponeTHOH 
6a3e 57 M apeMeHHOe pa3peweHMe -70 HC/M, npoBOAHTCR cneKTPOCKonHft raMMa
M3tly4eHKft "' HeHTpoHoa, conyTCTBY~Hx AeneHK~ pe30HaHCHWMH HeHTpoHaHH. Hcnon~ 
3yeTCft HOHH3aijHOHHaft KaMepa, COAep10a~aR 10 r ypaHa, o6or~eHHOrO AO 90% H30-
TonOH U-235 c . ~eKTHBHOCTb~ perKcTpa~HK aKTa AeneHHR -70%. faHHa-KaaHTw pe
rHCTPHPY~TCft C8(Ll)AeTeKTOpaHK o6~eMOM -30 CH3 M 3HepreTH4eCKHH pa3peweHHeM 
-2,8 K38 Aflft 3HeprHK 1333 K38, a HeHTpOHW - AeTeKTOPOH Ha OCHOBe *KAKOrO 
CijKHTKnnftTopa Ne -213, paaHepoH 5 eM x 5 CH H cllOTOYHHOIOHTeJlft 56AVP. Jlnft no
awweHHft Ka4eCTBa raHMa-cneKTPOB K CneKTPQB HeHTPOHOB OCy~eCTBtlfteTCR AHCKpK
HKHaijKR no apeHeHM HapacTaHHft "' no $QpHe KMnynbca cooTaeTCTBeKMO. BpeHeHHoe 
pa3peweHKe Aflft COBnaAeHKH KaHepa - Ge(Li)AeTeKTOp COCTaBnReT 8 HC, KaHepa -
AeTeKTOp HeHTPOHOS - 4 HC. AnA nepeCWfiKK cneKTpOCKOnH4eCKOH HH¢opHaijMH no 
AfiKHHOH nKKHK I -800 H/ npMHeHfteTcft ~KcllpoaaR nepeAa4a nocneAo&aTeJlbHWH KO
AOM co CKOPOCTb~ 200 K6HT/c. Cne~KanH3KpoaaHHwe nporpaHMW o6ecne4M&a~T aaTo
HaTK4eCKHH ~eiOHM HaKonneHMR HHOrOMePHOH HHcllOPHa~HM H ee COPTKPOBKY C OOCTpo
eHMeH OOtiHOHHcllOPHaTKBHWX ABYMepHWX HaTpKij. 

Pa6oTa awnonHeHa a Jla6opaTOPMH HeihpoHHOH clli-13MKK OHlU1. 
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Gamma-ray spectroscopy alon9 with spectroscopy of neut~ons fo1lowing 
fission on resonance neutrons ~Jere carried out at the IBR-JO reactor at 
57 m flight path and about 70 ns/m time resolution. For the registration 
of fission events an ionization chamber was used containing 10 g of uranium 
enriched to 90% with the U-235 isotope,. the efficiency being about 70%. 
r.amma-quanta were registered with the Ge(Li) detectors with a working volume 
of about 30 cm 3 and energy resolution of about 2.8 keV at an energy of 
1333 keV. Rise-time discrimination was made to qualitative improvemeQt gamma 
spectra. The neutrons were reQ istered with the detector based on a l .iqiud 
scintillator NE-213 (5 em x 5. cm) and photomultipHer 56 AVP. Pulse shape 
discrimination was made to improve the .neutron spectra. The time-resolution 
for the coincidences chamber-Ge(Li) detector and chamber-neutron detector 
were 8 ns and 4 ns,respectively.To transmit the spectrometric data along li
ne(300 m)digital transmission by serial codes at 200 ~/s was applied. Spe
cial programs provide for the automatic mode of multidimensional data acqui
sition and sorting followed by building up fully informative twofold mat
rices. 

The investigation has been performed at the Laboracory of Neutron 
Physics, JINR •. 
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