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AnA ~3y~eH~A paA~aUHOHHoro 3aXBaTa He~TpoHoB B He~TpoHH~X 
pe30HaHcax Ha peaKTope H6P-30 nH¢ OHRH ~cnOnb3yeTcA YCTaHoBKM 
AByxMepHoro aHan~3a ~H¢opMaU~~, nOCTynalOll4e~ OT Ge(Li)-AeTeKTo
pa. 3Hepr~R 3aXBa~eHHoro He~TpOHa onpeAenReTCA no MeTo~y Bpe
MeH~ nponeTa. BpeMR nponeTa aHan~3~pyeTcA BpeMR-U~¢pO%IM npe
06pa30BaTeneM IBun/, B KOTOPOM B~pa6aT~BaeTCR KOA BpeMeH~ npo
neTa IBK/. KpoMe Toro, Bun 3aAaeT BpeMeHHYIO 06nacTb, BHyTp~ 
KOTOpO~ npO~CXOAHT aHan~3 BpeMeH~ nORBneH~R AeTeKTopHoro ~M
nynbca. 3Hepr~R Y-KBaHTa, conpOBO~Aa~~ro 3aXBaT He~TpoHa, 
aHan~3~pyeTcA AeTeKTopOM. Aanee aMnn~TYAa ~Mnynbca OT AeTeKTO
pa npe06pa3yeTcR B Aun B cooTBeTcTBylOll4~;:; KOA aMnn~TYAbl IAK/. 
TaK~M 06pa30M, Ka~A~~ ~Mnynbc nony~aeT AK ~ BK. Aanee ABa KOAa 
nocTynalOT Ha 3BM CM-3, rAe npo~cxoA~T npeABap~TenbH~~ OT60p 
HH¢opMau~~. KOA~, npoweAw~e npeABap~TenbH~~ oT60p, 3an~C~BaIOT

CR Ha MarH~THylO neHTY. nocne OKOH~aH~R 3Kcnep~MeHTa Ha nY~Ke 
He~TpOHoB npoBoA~TCR COPTHpoBKa ~H¢opMaY~M. np~ COPT~posKe C 
MarH~TH~X neHT oT6~paeTcA 60nbwoe Kon~~eCTBO cneKTpoB ABYX T~

nOB: cneKTp~ AK, CBR3aHH~e C onpeAeneHH~MM, 3apaHee s~6paHH~
M~ 3Ha~eH~AMH BK I Aanee TaK~e cneKTpbl 6YAeM Ha3~BaTb "aMnn~
TYAH~M~ cneKTpaM~"/, ~ cneKTp~ BK, COOTBeTCTBYIOIl4~e onpeAeneH
HblM 3'ia~eH~RM AK I"BpeMeHH~e cneKTpbl"/. 

B KOHCTPYKU~IO Aun /t/ 3ano~eHa cxeMa cTa6~n~3au~~ yc~neH~A 
n~He~Horo cneKTpOMeTp~~eCKoro TpaKTa C nOMOll4blO ~MnynbcoB npe
U~3~OHHoro reHepaTopa cTa6~nbHO~ aMnn~TYAbl Inri. HMnynbc C Sbl
XOAa nr nOAaeTCR Ha BTOpOH BXOA npeAyc~n~TenR, ~ OAHOBpeMeHHO 
Ha Aun nOAaeTCA ynpaBnR~~H c~rHan. HH¢opMaU~A 06 aMnn~TYAax 
~MnynbcoB nr, npoweAW~X ~epe3 cneKTpoMeTpH~ecK~H TpaKT, HaKan
n~BaeTCR B Aun ~ ynpaBnReT K03¢~~u~eHToM yCHneH~A yc~n~TenbHO
ro KaCKaAa Aun, KOMneHc~pYR ~3MeHeH~R yc~neH~R B cneKTpOMeTp~
~eCKOM TpaKTe. Ha p~c. 1 M306pa~eHa cxeMa yCTaHoBK~. B YCTaHoB
Ke Hcnonb3yIOTcR Aun ~ Bun, MMelOU(~e no 12 pa3pRAOB. MeToA~Ka 
HaKon~eHMA ~ COPT~pOBK~ ~H¢opMau~~ onMcaHd B pa60Tax/2/. 

BpeMA 06pa60TKH OAHoro ~Mnynbca B Aun ~ B 3BM COCTasnAeT 
135 MKC. npM Hcnonb3yeMbix 3arpY3Kax nOTep~ MH¢OpMaUMItI ~3-3a 

MepTBoro BpeMeH~ OKa3~BaIOTCR CYll4eCTBeHH~MM. B 60nbw~HcTBe cny
~aeB, KorAa H3MepAIOTCR OTHOCHTenbH~e HHTeHC~BHOCTM Y -nepexo
AOS B He~TpoHH~X pe30HaHcax, MepTBoe BpeMR He ~CKa~aeT nonY4eH
HylO HH¢opMaUHIO, T.K. Bce C06~T~A, OTHOCAIl4~eCR K 0AHOMY pe30
HaHcy, MMelOT OA~HaKOBoe MepTBoe BpeMA. OAHaKO np~ onpeAeneH~~ 
a6conIOTHbiX HHTeHC~BHOCTe~ Y -nepeXOAOB B HeHTpOHH~X pe30HaH
cax 1:31 OKa3anOCb He06xOAMMblM BBOA~Tb nonpaBK~ Ha "~~Boe" Bpe
MA IrBI cneKTpOMeTp~~eCKoro TpaKTa. AnA 3Toro ~ 6~na pa3pa60
TaHa HaCTOAll4aA MeToA~Ka. 

MeToAHKa Henpep~BHo~ per~cTpaUHH ~~Boro BpeMeH~ n~He~Horo 
cneKTpoMeTp~~ecKoro TpaKTa IHP~BI COCTO~T B 3an~c~ Ha MarH~T
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' Y)PHC. I. CxeMa YCTaHoBKH ~~H H3MepeHHH peaK~HH (n res 
I - peaKTOp, 2 - MHIlIeHb, 3 - Ge(Li)-p,eTeKTop, 4 - npep,

YCWlHTeJlb, 5 - YCH.T1HTeJ1b 1 6 - npe~H3HOHHblH reHepaTOp 
CTa.OI-WbHOH aMnnI1Typ,bl, 7 ~ AQn, 8 - BQn, 9 - 3BM, 10 -
MarHHTo4;!oH. 

HY~ neHTY co cne~HanbH~M np~3HaKOM KOAOB HMnynbcoB OT nr.' Ec
nlit 4aCTOTa nr OTnH4aeTCfI OT 4aCTOT~ He~TpoHHbIX HMnynbcoB OT 
H6P-30 lit He KpaTHa e(;1, cneKTp V1MnynbcoB nr flBnfleTCfI paBHOMep
HblM no OCV1 BpeMeHIit lit AHCKpeTH~M no OCV1 aMnnHTYA . .Ilnfl OCYll1eCTB
neHlitfl MeTOAV1KH HPlKB B cxeMy Aun BHeceHbI H3MeHeHHfI, KOTopble 
n03BonV1nH Ha BblxOAe Aun nonY4aTb AK C AononHHTenbH~M npl13Ha
KOM Tex IitMnynbcoB nr, KOTopble nonanH 8 aHanIit3V1pyeMy~ BpeMeH
HY~ 06naCTb. HMnynbc~ nr, 'He nonaAa~ll1V1e B aHanIit3V1pyeMY~ Bpe
MeHHY~ 06naCTb, V1cnonb3Y~TCfI Anfl cTa6I1nV13a~HHYCV1neHV1f1 TpaKTa, 
HO Ha BblXOA Aun He nonaAa~T. B Ka4eCTBe AOnOnHI1TenbHOro KOAa 
B~6paH 13-(;1 pa3pflA Aun. LlTo6bl He MeHflTb MeTOAYlKY HaKOnneH''R 
11 COPTV1POBKYI YlH~OpMa~YlIit, BBeAeHO orpaHV14eHl1e - V1cnonb30BaTb 
He 60nbwe 11 pa3pflAOB Bun,' V1 Yl3MeHeHa nporpaMMa o6pa6oTKIit npe
p~BaHYI(;1 OT Aun Ha 3BM. B 3T0(;1 nporpaMMe nocne 4TeHlitfl AK npOBO
AHTCfI aHanV13 Ha cy~ecTBoBaHYIe 13-ro pa3pflAa AK, EcnYl 13-(;1 pa3
PflA npI1CYTCTByeT, nporpaMMa ero 3aHynfleT H B~CTaBnfleT 12-(;1 
pa3pflA B BK. TaKYIM o6pa30M, V1Mnynbc~ nr nony4a~T BK C AononHV1
TenbHblM 12-M pa3pflAOM. 

CYll1eCTByeT 3 TV1na cneKTpanbH~X V1cKameHV1H, CBfl3aHH~X C 60nb
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WYlMIit 3arpyoKaMYI: 
1/ npoc4eT~ -

BpeMA CV1CTeMbi V1 
2/ H3MeHeHV1e 

HMnynbcoB; 
3/ V13MeHeHHe 

KorAa V1Mnynbc AeTeKTopa nonaAaeT B MepTBoe 
He perV1cTpHpyeTcfI Boo6ll1e; 
aMnnHTYA~ V1Mnynbca npV1 HanomeHHV1 AByx H 60nee 

K03¢¢H~V1eHTa YCHneHV1f1 nYlHeHHOro cneKTpOMeTpV1
4eCKoro TpaKTa Yl3-3a 3arpy30K. 

HCKa)l(eHHfI BToporo THna He MeHfI~T o61l1ero 4Y1Cna C06bITYlH, HO 
MorYT CYll1eCTBeHHO YMeHbwaTb nnOll1aAV1 y3KV1X nHKOB B aMnnl1TYAHblX 
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cneKTpax. 0603Ha4Y1M nnOll1aAb nHKa B aMnnYiTYAHOM cneKTpe B ycno
BV1f1X, KorAa HeT V1CKa)l(eHYI~ BToporo THna, KaK 8 0 npV1 HanH4HI1 

HanomeHHH HMnynbcoB 4aCTb C06~THH, OTHOCflll1HXCfI K 3TOMY nV1KY, 

He nonaAaeT B Hero, H nnOll1aAb nHKa 6YAeT 8 8 0 , 0603Ha4V1M Be

nH4V1HY 8/8 0 KaK 3¢¢eKTI1BHOCTb aHanH3a /3A/. B pe3ynbTaTe HCKa

)l(eHH(;1 TpeTbero TV1na HMnynbc~ OT },-KBaHTOB OAHO~ 3HeprHH B aM

nnHTYAHblX cneKTpax H3 pa3HblX pe30HaHcoB HMe~T HeCKonbKO OTn,i4a

~HeCfI aMnnHTYAbl B 3aBHCHMOCTH OT 3arpy3KH B COOTBeTCTBY~ll1eM 


pe~OHaHce. TaK KaK B Aun 3anO)l(eHa cxeMa cTa6V1nH3a~V1H YCHneHHfI 

HHTerpHpY~ll1ero TV1na, o~a He MO)l(eT KOMneHCHpOBaTb 6blCTpble H3Me

HeHHfI K03¢¢I1~V1eHTa YCV1neHV1f1. 
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PHC. 2. BpeMeHHhle crreKTphl 113 peaKUl111 ReCn,y); 1 - peanb

HblH BpeMelfHOH crreKTp, 2 - BpeMeHHoH crreKTp Jl(B, 3 - Bpe

MeHHOH crreKTp H3 peaK~HI1, HcnpaBneHHhlH Ha Jl(B, 4 - BpeMeH

HOH cneKTp Jl(B, 3ap,aHHb1H B rrnaBHOM BI1,lJ,e, 5 - BpeMeHHoH 

cneKTp H3 peaK~I1I1, HcrrpafmeHHblH HB CIleKTp Jl(B, 3al\aHHblH 

B rrJlaBHON BI1p,e. 
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Pa3pa60TaHHaA MeTOA~Ka HPmB n03BOnAeT np~ COpT~pOBKe ~H$Op
MaU~~ B~AB~Tb ~ ~cnpaB~Tb ~CKa~eH~A BCeX TpeX T~nOB. BpeMeHHO~ 
CneKTp ~MnynbcoB nr, ~MelOl.I.\~X n1060~ AK, HOpM~pOBaHHbl~ Ha 4~CnO 
C06bIT~~ 8 Ha4ane CneKTpa, ABnAeTCA CneKTpOM mB. Ecn~ oT06paTb 
BpeMeHHO~ cneKTp ~MnynbcoB nr ~3 Y3KOA 06naCT~ AK, ueHTpOM KO
TOpO~ ABnAeTCA MaKC~MYM n~Ka ~MnynbcOB nr B aMnn~TYAHOM CneKT
pe, 	 3TO 6YAeT cneKTp mBx3A. OTHoweH~e 3Toro cneKTpa K cneKTPY 
mB 6YAeT 	 c~eKrpoM 3A. AMnn~TYAHWe cneKTp~ ~MnynbcoR nr B Ka~
AOM 	 pe30HaHce n03BonAIOT no nonO~eH~1O MaKc~MYMa n~Ka ~MnynbcoB 
nr onpeAen~Tb cOOTBeTcTBYIOI.I.\~~ K03$$~u~eHT yc~neH~A. 

B uenAx 3KOHOM~~ MarH~THWX neHT npM 3an~c~ ~H$opMaU~~ 80 
BpeMA ~3MepeH~~ Wl nY4Ke HeATpOHOB 06bl4HO Bbl6~paeTcA He 04eHb 
60nbwaA 4acTOTa MMnynbcoa nr. n03TOMY cneKTPN mB ~ mBx3A MMelOT 
He60nbwylO cTaT~cTMKy. anA yMeHbweH~A Bn~AH~A cTaT~cTM4ecKoro 
pa36poca Ha 3T~X cneKTpax Ha nonpaBK~, cBA3aHH~e c cooTBeTcTBY
IOI.I.\~MM ~cKa.eH~AM~, 3TM cneKTpw npe06pa3YlOTcA B nnaBH~e cneKTp~ 
6e3 cTaT~cTM4ecKoro pa36poca. anA 3Toro Ha 3BM PDP-II/70 c03Aa
Ha nporpaMMa SMOOTH, c nOMOl.I.\blO KOTOpoA peanbH~A cneKTp co CTa
T~CTM4eCKMM pa36pocoM MO.HO npeBpaTMTb B cneKTp M3 KYC04HO-He
npep~BHwx napa6on. npM pa60Te nporpaMM~ nOA6MpalOTcA T04K~ CWMB
KM napa6on. B 3TMX T04Kax BwnonHAeTcA ycnoB~e HenpepwBHocTM 
¢yHKUMA M MX nepBwx npo~3BoAH~X. 

Ha pMC. 2 npMBeAcH npMMep McnpaBneH~fl peanbHoro BpeMeHc'oro 
cneKTpa c nOMOl.I.\blO cneKTpa mB, 3aAaHHoro B nnaBHOM BMAe. anA 
npMMepa B~6paH~ cneKTpLi, nonY4eHHwe npM M3MepeHMM a6conlOTH~x 
MHTeHcMBHOCTeA ) -nepexOAOB M3 peaKl.IM~ Re (n, )' ). Ycn08MA M3Me

peH~A cneAylOl.I.\Me: MOI.I.\HOCTb peaKTopa 20 KBT, 4aCTOTa HeATpoHHWX 

MMnynbcoB 10 ru, MMweHb COCTO~T M3 AByx cnOeB: nepBwA cnoA 

M3 MeTannM4eCKoro peHMA MaccoA 365 r, BTOpoA cnoA M3 B4 C Mac

coA OKono 90 r. MMweHb HaxoAMTCA Ha paCCTOAHM~ 50 M OT peaKTO

pa. 
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6e~eapM •. , Te~eMHHKos C.A., THWHH B.r. P13-87-144 
MeTOAHKa HenpepWSHOH perHcTPauH~ ~eoro epeMeHH 
~H~e~Horo cneKTpOMeTpH4eCKOro TpaKTa 

AnR H3MepeHHH Y-CneKTp08 e HeHTpOHHwx.pe30HaHcax pa3pa60TaHa MeTOAHKa .. 	 HenpepW8HOH perHCTpa~HH "MMlIoro" 8peMeHH ~HHeHHoro cneKTpOMeTpH4eCKoro TpaK
Ta 8 pe*HMe MMnynbcHwx 3arpy30K. 3HeprHR HeHTpOH08 e 3TMX H3MepeHHAX onpe
AenReTcR MeTOAOM epeMeHH npo~eTa. IH80e 8peMA TpaKTa perHcTpHpyeTcA c nOMO
C!b~ HMnynbcoe nepHOAH4ecKOro reHepaTOpa cTa6HnbHoH aMnnMTYAW, KOTopwe no~y
~a~r B AUO AononHMTe~bHWH npM3HaK. HH$OpMa~MA 06 aMn~MTYAe HMnynbca AeTeK
Topa '" 0 I3peMeHH nponeTa HeHTpoHa Ka*Aoro C061,!THA 3anHcwsaeTCA Ha MarHHTHYIO 
neHTy. npH COPTMp08Ke HH$OpMauMH no AononHMTenbHOMY npM3HaKY oT6HpaeTcA 
cneKTp no epeMeHH npo~eTa HMny~bc08 reHepaTopa, AHanH3 3Toro cneKTpa n03eo
nReT eeeCTH nonpaSKH ria MHSoe apeMA cneKTpOMeTpH4eCKoro TpaKTa. 

Pa60ra awnonHeHa 8 flaoopaTopHH HeHTpOHHOH ¢H3HKH OH~H. 
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nepe80A O.C.BHHorpaAoeoM 

Becvar F., Telezhnikov S.A., Tlshin V.G. P13-87-141f 
A Method for Constant Registration of Linear 
Spectrometric Circuit Live Time 

A method for continuous registration of the live time of linear spec
trometric circuit in reQime of pulse counting rate is developed for measu
ring gamma-spectra in neutron resonances. The neutron energy in these mea
surements is determined by the time-of-fl iQht method. The live time of the 
circuit is registrated by means of pulses of periodic generator with stable 
amplitude which receive an additional status bit in ADC. The information 
about ampl itude of detector pulse and about time of flight of each event 
is recorded on the magnetic tape. The time of flight spectrum of generator 
pulses is obtained when scanning information by additional status bit. The 
analysis of this spectrum permits to introduce corrections on the live ti 
me of spectrometric circuit. 

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