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HaCTOHW8H AI!CCepTaUI!H noCBHWeHa· C03A8HIUO MeTOAOB ·pac­

qeTOB AIIH o6pa6oTKI! 9KCIIepi!M8HT8/IbHhiX A8HHhiX na6opaTOPI!II Hell-

TpOHHOll !jl!i31IKI!1 Ami Bbl"!IICileHI!H OAIIO'f8CTII'f!IbiX ypOBHeil I! 

BO/IIIOBbiX !jlyHKUI!ll cpenJiero nonH C!jlepuqeCKI!X II ne!jlopMI!pOBaii-_ 

HhiX HAep, a TaK)Ke co3naHIIIO MaTeMaTII"!ecKoro o6ecrre"!eiiiiSI· 9TIIX 
. -

paC'feTOB Ha aneKTpOHIIQ-Bhl'fi!C/IUTe/IhlibiX- M8WI!II8X (38M), 

Eonbwoe MecTo B I!CcnenoBaHI!I! cBollcTB aTOMHhiX HAep ·3aiiii­

MaeT 1!3y"!eJII!e He!lTpOIIHhiX pe30II8HCOB - HefiTpOHH8Sl CIIeKTpOCKO­

niiSI. Knaccl!qecKoll 3ana<Jeli ee SIBIISieTCSI onpeneneliiie napaMeTpoB 

ue!lTpOHHhiX pe3oHaJICOB - aueprrrii pe3oHaJicJioro _ ypoBHSI E 0 , 

IIO/II!Oll Wr!pr!llhl ypOBI!Sl r 
Tn II pallU8UIIOHIIOll r y 

11 napuuanbHhiX' wupiii! - neilTpOHHo!l 

3Tu napaMeTphi onpenenSI!OTCSI ny-

TeM aH8/III38 9HepreTI!"!8CKOll 38BIICIIMOCTII Ce'felm!l B381!MpAeilCT­

BI!Sl HeilTrlOHOB ( C 91!eprl!e!l OT HeCKO/IbKIIX 9B AO 1!8CKO~bKI!X Thi­

CS!'f aB) c aTOMHhiMII siApaMII. B HacToHwee BpeMSI HaKonne~ o6-

wupHhlil M8Tepl!a/I no napaMeTpaM He!lTpOHHhiX pe30H8JICOB. no"!TI! 

u 11/ 0 u 

BCex gnep nepiiOAU"!eCKOII cucTeMhi • npeneneHIIe c xopowen 

TO"!HOCTb!O napaMeTpOB ne!lTpOI!I!hiX pe30H8HCOB AilS! 60/IbWOrO "!IIC/Ia 

gnep MO>KeT C/Iy)KIITb 9KCIIepuMei!T8/IbHO!l OCHOBOll npoBepKI! npi!­

Me!II!MOCTI! CT8TIICTU'f8CKO!l MOAellii Mpa II nocTpOei!I!Sl npyri!X 

ero MO]:le/Ieil, KOTOpbie MOrlll!•.,6hi oni!Ch!B8Tb CBO!lCTB8 13biCOKO­

B036y)K]:l8HHhlX ypOBHe!l KOHKpeTJihiX SIAep, YKa38HIIbte o6CTOSIT8[Ib-· 

CTB8 npOJ:l0/I)K8!0T CTI!MYIIIIpOB8Tb . A81lbl!e!lwee pa3BIITI!e· HeilTpOH­

I!O!l crieKTpOCKOIII!IIo -

B aKcnepuMeHTax no HeilTponHoil- cneKTpocK«;>nnn. aHepreTI!­

qecKaSI 38BI!CiiMOCTb HellTpOHHh!X Ce'feH!I!l 1i3MepSieTCS! C .nOMOllib!O 

HeilTpOHHhiX cneKTpOMeTpOB, OCHOB8HHhiX H8 MeTOAe ~BpeMeHu _rrpo-
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neTa. B flH<P OH.HH 8 1960 r. Ha 6aae IIMnynbcHoro 6hiCTporo 
121 . . . . . 

peaKTOpa (HEP) 6hln BBe.rteH. B CTpofi TaKOfi .HefiTpOHHbifi· 

cneKTpOMeTp, KOTOpblll npeo6pa30BbiB8n SHepreTH'IeCKIIll cneKTp 

HefiTpOHOB 0 HCnymeHHbiX B K8lK.!tOM HMnynbce, BO BpeMeHHbie cneKT­

pbl OTC'IeTOB .rteTeKTOpa, perUCTpHpyeMbie ' nOMOIIlbiO MHOI'OKa­

HanbHbiX BpeMeHHbiX aHanH3aTOpOB. 

B nepBbiX pa6oTax no HefiTpOHHofi cneKTpocKonaii, Bbmon­

HeHHbiX Ha 'HEPe, o6pa60TKa SKCnepiiMeHTanbHbiX .rtaHHbiX c uenbro 

nony'leHHH napaMeTpoB HefiTpOHHbiX peaoHaHCOB npoBonnnacb BPY'I­

Hyro, 'ITO .IIBnHnOCb KpafiHe TpynoeMKHM nenoM, nosTOMy .rtnH WH­

pOKOI'O p83BHTHH HCCne.rtOBaHIIll no HefiTpOHHOfi cneKTpOCKOnHH 6bi­

no He06XO.rtHMO C03.rtaTb II BBeCTH B·nefiCTBIIe s¢¢eKTHBHYIO CHC­

TeMy aBTOM8TH'IeCKQll o6pa60TKH SKCnepHMeHTanbHbiX AaHHbiX C 

acnonb30BaimeM HMeiOmiiXCH. K .1960 r. B OH.HH 8BM "KaeB" 

II M-20. 

TaK KaK 8BM "KaeB"' II M-20 o6nana10T He6onbwofi onepa­

TIIBHOfi naMHTbiO II Manofi CKOpOCTbiO C'leTa, TO npa paapa60TKe 

MeTOAOB paC'IeTOB OCHOBHOe BHHM8HHe ynenHnOCb C03.rtaHHIO an­

ropHTMOB0 o6ecne'IHBaiOIIlHX MaKCHM8nbHO B03MOlKHyiO SKOHOMI!IO 

BpeMeHH npH paC'IeTe Ha 8BM. 

06pa60TKa peayJibTBTOB HefiTpOHHhiX H3MepeHIIll eCTeCTBeH­

HbiM o6pa30M nenHTCH Ha .rtBa STana: nepBH'IHaH 06pa60TKa cneKT-

poB, nony'laeMbiX HenocpencTBeHHO c BbiXonoB npeMeHHbiX aHanaaa­

TopoB, II OKOH'IaTenhHaH. o6pa60TK8 SKCnepHMeHTaJibHbiX Kpi!Bb!X 

c uenbiO nony'leHI!H napaMeTpOB HefiTpOHHbiX peaoHaHcon. Ha nep­

BOM STane. npHXOAI!TCH IIMeTb neno C 60nbWHMII M8CCHBaMI! 'IIICen,· 

Han KOTOpb!MII He06XO,!:(IIMO npOII3BO.rtHTb sneMeHTapHble apii!l>MeTII­

'IeCKI!e 'onepaUIIII. BTOpofi STan o6pa60TKII CBH38.H C OTHOCIITenb­

HO He6onbWHMU M8CCIIBaMII 'IIICeJI, HO Tpe6yeT cnOJKHbiX p8C'IeTOB 

.rtnH OnpeneneHIIH napaMeTpOB HefiTpOHHbiX pe30HaHCOB II3 SKCne­

PIIMeHTaJibHbiX KpiiBbiX, nonyqaeMbiX Ha nepnoM· sTane. Ha~aa oT­

cyTCTBIIH onbiTa B IICnOnb30B8HIIII. 8BM .rtml o6pa6oTKII peaynb­

TaTOB Hefi.TpOHHbiX H3MepeHIIil, MaJIOll onepaTHBHOll naMHTH II He-

60nbWOfi CKOpOCTH HMeBWIIXC.II 8BMo BCTpeTitnHCb Tpy.rtHOCTH B 
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. C03.rtaHHH ·CHCTeMbl nporpaMM o6pa60TKH, yno6HOll B SKCnnyaTSUHH 
. /3-5/ . 

.H SKOHOMHOll no BpeMeHH • .QocTynHa.ll HH¢opM8UH.II . He MOI'-
. " . . . 

. na ~Ka3aTb CyllleCTBeHHOfi UOMOIIlHr TaK KaK ,TaM 'nn.ll .o6pa60TKH 

SKcnepaMeHTanbHbi~· naHH~IX IICnOnb30BanH~b 8BM 6yxranrepcK~ 

ro Tllria 11· 6hiCTpcineficTBYIOIIllle 8BM cepnn IBM. 

... HayqeHHe CBOHCTB . .STO~·IHhiX, .~~.rtep npH. llOMOIIlH SKCUepHMeH­

TanbHblX' .rtaHHbiX Hepa3pb!BHO CB.II38HO 'C COnOCTaBneHHeM .HX. C cy-

IlleCTBYIOIIlHMII MO.rten.IIMII .ll.rtpa •. COBpeMeHHhle Teopaa; B. KOTOp_biX 

impo paccMaTp.HBaeTC.II K8K Cl!CTeMa MHOI'HX Ten, OilHpaiOTCH Ha 

.!tBB OCHOBHbiX O.!tHHaKOBO BaJKJibiX ¢aKTa: l) npOH3BO.!tHTCH BbJ6op·· 

ypoBH!'lfi· cpenHero non.11 H cooTBeTCTBYIOIIlHX BonHOBbiX ¢yHKUHfi B . ~ . .. . .. 

KB'I~CTBe 6aaaca·, 2) BBO.rtHTC.II KOppenHTliBHbJe CHnbi . MelK.rtY flYK:-

noHaMHo .QaJKe npH KOppeKTHOM BBe.rteHIIH KOppen.IITHBHb!X CHn TO'I­

HOCTb aHanH38 CBOHCTB .ll,!:(ep 38BHCHT OT TOI'O, HaCKOnbKO ynoB-

. neTBOpHTenbHO Bbi.6paH O,!:(HO'IaCTH'IHblll 6a3HC. 

YpoBHH CpenHero nong H COOTBeTCTBYIOIIlHe 'BOnHOBbJe ¢yHK­

.UH~-- .I!Bn.IIIOTC.II pewe'HHeM ypaBHeHH.II Illpe.rtHHrepa C 'rioTeHUHanoM 

.. cpenH.ero nonn. B o6meM cnyqae HeB03MOJKHo pewHTb . ypaBHeHae 

IllpenHHrepa B aHanaTa'leCKOM nHne. MoJKHo npoBeCTl! pac'leThi 
• . • 4 

SHeprnfi. II BqnHOBbiX ~YHKUHH 'IHCneHHO. 0CHOBHOll HeAOCTaTOK. 

.,3aKnJO'IaeTC.II B ToM; 'ITO BOnHOBbie. ¢YHKUHH nony'IBIOTCH B BH.rte 

I'pOM03.rtKHX Ta6nHU, nonb3ClB8TbC.II KOTOpblMH B MHOI'O'IHcneHHblX 

npairoJKeHH.IIX aecbMa Heyno6Ho, n _nn.11 HX pac'leTa .Tpe6yeTcn' 6onb­

woe KOnH'IeCTBO ~peMeHH. Ha 8BM. 

.Qo CHX nop ,HaH60Jiee 'yno6HblMH .rtnH .npHnOJKeHHfi 6biJIH O,!:(HO-
. · ·· · ro;. 

'IBCTH'IHbie. COCTO.IIHH.II, paCC'IHTBHHbie B pa6oTe HHnbCCOHa , 

rne · B Ka'leCTBe Cpe.rtHero nc;>n.ll Bhi6paH 8HH30Tj)OnHblll OCUHnn.II­

TOpHblll noTeHUHa·n 6eCKOHe'IHOil: rny6HHblo• OnnaKO OCUHnn.IITOpHbie. 

BOnHOBbie ¢YHKUHH 06Jia.rtaiOT HCKBJKeHHOfi BCHMnTOTHKOll B o6-

naCTH peaKoro nepenana nnoTHOCTH .~~.rtepHoro aemecTBa • 
. '' ···: . 

KanHHKIIHbiM, rapeeBbiM H HBaHOBOfi npennoJKeH _npa6nl!lKeH-

HbJii MeTon peweltH.II ypaBHellH.II WpenHnrepa. c noTeHUHanoM CaK~ 

coaa-Bynca KOHe'IHoil rny611Hhl c paaMbiTbiM Kpa.eM i:in.11 c¢epa'lec-
. . . . /7-9/. 

KH.· CHMMeTpH'IHbiX H · neiflopMHpOBBHHbiX .ll.rtep • PeweHae• ypaB-
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. HeHHSI llJpellHHrepa pa3biCKHBaeTCSI B a·HariHTH'leCKOM BIJAe', 'yno6- '. 

HOM nnSI_npunoJKeaun. 

B nepsoll rnaae llHCcepTauuu.onucbiBaeTCSI cnoco6 nepBH~Hoft 

o6pa60TKH HellTpOHHbiX CITeKTpOB, nony'la9Mb!X B pa3nH'lHblX. H3:­

MepeHIISIX, nJiOBOlli!MblX B. nH<P. HecMOTpSI Ha Manyro onepaTI!~HYIO .·. 

eMKOCTh SBM 'Kues· II M-20, 6bina coanaira CHCTeMa nporpaMM 

nepaa'qaoii· o6pa6oTKH, Tpe6yromaSI He6onbmoro 'KonaqecTBa MamaH-
/10/ -~ -

HOrO apeMeHH . . • ·MnSI nepell8'lli HeHTpOHHbiX CneKTpOB H3 H3-

Mep"aTenhHOrO ueHTpa nH<P a SBM ucnonbaoaanacb Ka6enbHaSI 
/11:..13/ ,. ' - ~- ' - ' 

CBSI3b 1 C ITOMOmhro KOTOpOII I!H'I'OpMaUHSI, 0 HeHTpOHHbiX 

cneKTpax; HaKannnBaeMaSI ·a naMSITll ananH38TOpOB B llBOH'lHOM. 

BHAe~ uenocp~~CTBeHHO nepeAaaanacb a onepaTI!BHyro naMSITb SBM, 

rAe cneKTpbl aanHCbiBanHCb Ha MarHI!TflYIO neHTy AnSI· ,XpaHeHHSI 
' ' . . 

u l:tanbHeilmeil o6pa6oTKH. Bee aTo noaaonuno naKannuaaTh: uatjlop-· 

~aUiliO H npOBOAHTh nanbHeilmyro o6pa60TKY 9KCnepHMeHTanbHblX 

naHHbiX 6ea KaKHx-na6o onepauall aaona, nyTeM HenocpeACTaeHHo­

ro 'o6pameHHR SBM. K MarHHTHoll miHTe. 

BpeMeHHbie aHanaaaTopbi JiaKannuaana MaCCHBbi aKcnepHMeH-

.J.~n~HbiX AaHHbiX, KOTop,bie 'npencTaanSinu co6oil 16-paapSIAHbie ABO-

H'lHble imcna, nn5J' 9KOHOMilH MarHHTHOH neHTbl H yMeHbllleHH~ KO­

nii'Ie.CTBa neptjloKapT npl! aBapullHOM BBOlle 6binO npHHSITa Cneuaanb-' 

ltaSI aanHCb ( CABo'eHHble 'lHCna) • ' 

'l! :ro6hi oi-nu'laTb aeilTpoHHbie cneKTpbi, .cooTaeTCTByromae - .... . 
paana'labiM aKcn~paMeHTaM u paanu'lHhiM. -l-unaM H3Mepeimll s': l:taa-

'aoM aKcnepaMeHTe, 6hm aBeAeH npaaHaK cneKTpa'- 'leTbipexaaaq...;: 

Hoe AeeSITH'lHOe 'lucno, KOTopoe nepeAaaanocb ·aMecTe co cneKTpoM, 

'B npH3HaKe H~ll~poaaoro cneK.Tpa 38KOAHPO~aHHbiM o'6pa30M. nepe...; 

Aa~anacb un¢opMaUHSI o HoMepe rpynrihi ¢uaal{_oa, npoaoASimell ,aK_; 

cnepaMeHT, KonaqecTBe _'lucen B cneKTpe u aoMepe u3MepeHHSI. 

Ehma . paapa6oTaH'a ~eTOllHK'a aanuca' HeilTpOHHbiX cneKTpOB 

·Ha MarHuTHyro neHTy, Tpe6yromaSI Manoro apeMeHH npH noucKe 

Heo6XOllHMOil HHtjJOpMaUHH llnSI o6pa.60TKH. Ha KalKllOil_ MariiHTJIOll. 
< i ~ ; . . ' ' 

neH~e, KpoMe HellTpOHHbiX cneKTpoa, nononHHTenbHO aanuchmancn .. 

nacnopT neHTbi,· B aToM nacnopTe yKa3biBanach npaaHaKH aarrucau-
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Hb!X cneKTpOB H HOMepa. 30H MarHHTHOfi neHTbl1 B KOTOpb!X Haxo­

llliTCSI 3TH cn~KTpbl, noaTOMY npu COB~e-CTHOfi o6p~60TKe. H9CKOnh­

KHX M8CCHBOB.CH8'lana.C'lHThlBanuCh nacnOpTa neHT. H COCTBBnSin­

CSI o6muil .nacnopT, aaTeM OThlCKnaanuch Tpe6yeMhie npuaHaKu, 

ycTaHaanuaanOCh MeCTOHaX?lKlleHue COOTBeTCTByromux HM cneKTpOB 

Ha MarHuTHofi neHTe, nocne qero cneKTpbi C'lHTbiBanuch . c neHTbi, 

Hanir'lue nacnopTa naaano eme onny aoaii.tmKJIOcTh o6pa6oTKH • 

nnSI HCKniO'leHHSI K8KHX-nu6o cneKTpOB llOCTaTO'lHO 6hino TOnhKO 

YHH'lTOlKHTh HX npu3H8KH B nacnopTe. 

nporpaMMbl CHCTeMbl nepBH'lJIOil 06pa60TKH ocymeCTBnSinH 

. nouCK HefiTpOHHbiX cneKTpOB, COOTBeTCTByiOmHX yKa38HHblM. npu3-

H8K8M1 npOH3BOllHnH Bbi60pKy Tpe6yeMblX KaHanOB H3 cneKTpa H 

npencTaaneHue 'lucen cneKTpa a BHlle, Tpe6yeMOM nnSI SBM TH-. . 
na M-20. 3Ta CHCTeMa SIBnSinaCb OCHOBOil npu HanucaHHH npor-

paMM o6pa6oTKH cneKTpoa nnSI pa3JibiX aKcnepuMeHTOB, B qacT­

HOCTH, 6binH C03llaHbl llBe nporpaMMbl Bbl'lHCneHHSI KpHBblX npo­

nycKaHHSI no 9KCnepHMElHTanhHbiM llaHJib!M, 

nonnoe Ce'leHue B3aHMOllefiCTBHSI HefiTpOHOB c SillpaMH H3-

MepSiercSI a. aKcnepuMeHTax no nponycKaHuro ueilTpou6a qepea o6- · 

pa3Ubi onpenenenuoil .Tol}mHHbi, HenocpencTaeuHo H3MepSieMoll ae­

nu'lnHofi B OnbiTaX no nponycKaHHIO SIBnSieTCSI OTHOmeJIHe HHTeH­

_CHBHOCTH nOTOKa HeilTpOHOB nocne npOXOlKlleHHSI HMH o6pa3Ua .K. 

HHT9HCHBHOCTH noTOKa H9HTpOHOB 6ea_o6pa3Ua, 3TO OTHomeHne 

naabiBaeTCSI nponycKaHueM o6paaua. 

nnSI Bbl'lHCneHHSI nponycKaHHSI H3 9KCnepuMeHTanhHb!X cneKT:­

pOB1 npomenmux 'lepea o6paaeu, 6biJIO ucnonbaoaaHo naa paanu'l-. 
/14,151' 

IIblX MeTOll8. . o 

npu Bbl'lHCneHHH nponyCKBHHSI B .nepBOM MeTOlle HCITOnb3o­

Banucb . naa THna cepull ua!depeHull speMeHHhlJ{ pacnpeAeneauil 

OTC'leTOB AeTeKTOpa HellTpOHOB npOAOnlKHTenbHOeTbiO 'l8COB 

c o6paauoM H 6ea o6paaua .H nepuona-itecKu uaMepSieMbill tjloH nnSI 

cepuH .oi5oux Tunoa. B J:IPOr.paMMY Bhi'lacneH~SI nponyciaH~SI axo­

nuno ycpenHeHue oTc'leToB KaHana aaanuaaTopa no MHoruM oA­

HOTHIIHbiM CepHSIM, y'leT nonpaBOK lta ,PoH, Ha MepTBOe BpeMSI .. 

7 
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., 

anannaaropa H Ha noKa3aHHR. MOHJ{TOpOB, Y'U!TbiBaiOIIUIX. H3MeHeHHh 

noT~Ka. nelhpo~OB OT 'cepnli" K cepnn. n~'on;BO)lllflOC~ -~~I;mcnenne'. 
nponycKaHHSI _nnR .·KaJKnoro KaHaiJa n Bhi•mcnenne cpeJ:tHeKBaJlp~­

T;I'IHhiX _ornn6oK nponycKaHnsi._ Tipn ,ycpeJlH~HHH no OJl~OTHnHhiM 

. cepHSIM npOH3BOJlHnac~ . Bbi6paKOBKa llliOXHX OTC'IeTOB KaHana, · 

·nnSI aBTOMarnqecKoro ncKmoqe'.HnSI. cncTeMaTII'IeCK~ll ornii6Kn, 

Bbi3h!Ba~MOH aec:a61IJihH~CTb!O pa6~Thi- annapaTyphi Hflll HeTO'I­

HOCTb!O onpeJ:teneHIISI HHTeHCHBHOCTH HellTp~HHOI'O ny'IKa, 6bin 

MeHeH MeTOJl Bhi'IHCneHnSI nponycKaHnSI; He Tpe6yromnll ncnonb-

;oBam!Sl:. )laHHbiX, nonyqaeMbiX H3 II3MepeHnll: 6ea o6paaua. KaK 

ii B·_·nepBOM Me TOlle Bhi'IncneHnSI nponycKaHn.SI, Y'IHThiBanncb no-. 

iipaBKn' Ha ljloH. YpoBeHb ljloHa onpeJl';!flSIJICSI ~o OTC'IeTaM KananoB -

B o6na'crn •qepHoro" peaoHaHc·a. ct>nnbTp, J:taiOIUIIll •qepHhill' pe- · 

aoHaHc~· HaxonnncSI B ny'IKe B re'IeHne Bcex naMepeHnll. ~o orcqe­

TaM KaHaflOB, OTHOCSIIUHXCSI K "qepHbiM'. pe30HaHCaM, MeTOJlOM 

. /16 i71 
HaiiMeHblUHX KBanpaTOB . _ 0 .HaXOJlHnHCb napaMeTpbl llOfliiHOMa, 

annpoKCHMnpyromero ljloH. llanee no oTC'IeTaM KaHafioB,' HaXOJlH-
. . '! ' 

m!ixcSI BJ:tann or peaonaHCOB, c y'IeTOM nonpaBKH ·Ha ljloH, HaxoJ:tli-

nncb napaMeTphi nonnHoMa, annpoKCnMnpyromero _cne_K_TP H·ellrp"o:.: 

HOB, HCKaJKei!HhiH Ce'IeHHeM llOTei!UIIanbi!OI'O paCCeSIHHSI, _ 3aTeM 

Bhi'IncnSinacb peaoHancHaSI _'IaCTb nponycKaHnSI B KaJKJlOM KaHane 

Ka~ ~;no"rnen~e OTC'IeTa KaHana (c Y'I~TOM nohpaBKH na ~on) ~ 
~ Bbi'I~CfleHHOMY ClleKTpy HellTpOHOB, HCKmKeHHOMy' Ce'Iei!UeM. no­

TeHUHaflbHOI'O paCCeSIHIISI •. 
. . 

C HCUOnb30BaHIIeM paapa60TaHHbiX MeTOJliiK Bhi'IIICJieHHSI KpH- , 

BbiX nponycKaHnSI 6hiriH o6pa6oraHhi II3MepeHIISI nonHhiX ce'IeHnll 

.·Rh, Tb, Pr; Ho, Er, CI,Yb; Nd, Ru, Ga 
' .. - - ' 

H_a6n~J:tae~hie npoBanhi a~ KPHBhiX npoeycKaHnH canaaithi c · 

'nonHbiM aljlljleKTHBH~n,.{ . Ce'IeHUeM B3aiil..IOJ:tellCTBHSI · aellTpOHOB. C . SIJl­

paMH · Mirrnen~; napaMerphi · Koroporo II :rpe6yercSI onpeJ:t~niiTb •• 

: BTopaSI rnaBa noCBHIU9Ha onpeJ:ten_eHHIO napa~erpoB nellipon.:. 

·: ···HhiX· peaonancoB na· KPHBhiX n"ponycKaHn~• lln~ aror~ o6bi'IH~ nc-
. •. . . .. . . . .·.· . . /3-5/ 

nonbayror JlBa MeTOJla- Me TOll nnomaJ:tej{ II Me TOll ljlop~hi . .• 

Tiplr nepBo~. ~a KpHBhiX npoeycKaHHSI onpeJ:tenmoTCSI nnomaJ:tH _pe-: · 

30HaHCOB, KOTOpb!e SIBJISIIOTCSI ljlyHKUII9H nap~MeTp~B pe30HaHCOB~. 
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·-nnomaJ:tb peaonanca ne· aaBucnr. or -paapernaromell 'cnocoGJiocrn 

cneKTpoMerpa, no npH ee Bhi'IHcnenn·n BcerJ:ta nMeeTCSI' neonpeJ:te-:­

neHHOCTb BcneJ:tCTBne. Bn.HSIHHSI 6nHaimx peaoHaHCOB. CrpeMnen~e .. 
.K_OppeKTHO y'IeCTb 3Ty. HeonpeJ:teneHHOCTb, a TaKJKe HHTepljlepeH-: 

unro MeJKJlY .norenunanhHhiM n peaonanCHhiM pacceSIHHeM li BnnSI-. 

Hlle .. ljlyHKUIIII pb3perneHHSI Ha ljlopMy -KpbllJbeB nepeKphiBaiOIUIIXCSI. 

PE)30HancoB nena6eJKHo · npnBoJlnT K neo6xoJ:tnMocrn ncnonb30Ba_Tb · 

Me TOll ljlopMhi J:tnSI onpeJ:tenennSI· napaMerpoB nellrpoHHhiX peaonan-. 

COB, B 9TOM MBTOJlB napaMeTpbl HBHTpOHllhiX pe30HaHCOB onpeJ:te­
.. .. . "/1617/ 
,nSIIOTCSI C HCnOnb30BalllleM. MBTO)la ·HaHMeHbillllX KBa)lpaTOB ' · . 

:TaKnM o6paaoM, 'IT06hi Ha6mo)lanocb xop;;rnee cornacne aKcnepn­

MenranbHhiX KpllBhiX_ nponycKaHHSI JlHSI pa31!hiX TOJlillllll o6pa3UOB 
'. . . . - '· 

C TeopeTII'IBCKIIMH. KpllBbiMll, Tipn Bhi'IHCJIBHHH· TBOp~Tll'I9CKOH Kpn-

BO.H nponycKaHHSI. HYJKHO y'IH TbiBaTb paapernaromyro cnoco6HOCTb ... 

CllBKTpOMeTpa II aljlljleKT TerinOBOPO JlBlllKBHHSI SIJlBp MIIIIlBllll (aljlljleKT 

Jlonnnepa): 'ITO. npHB?JliiT K. CJIOlKHOll ljlyHKUllOHaflbllOH 38BHCIIMO<?TH 

TBOpBTH'IeCKOH, Kp!IBOH OT. napaMeTpOB. HBHTpOHHhiX pe30H8HCOB ll 
. ' ' . . . ' ' ' ._. ' 

rpe6yer ana;urenbHo~o Maw'nHnoro BpeMenn npn pacqere. Menon~:.. 
J • ' : ·. • 4 . ,. • . -· • 

aoBanne MeToJ:ta ljlopMhi na 3BM rnna M-20 SIBnSieTcSI rpyJ:tnoll aaJ:ta-

• '!ell n~-aa M~noll · o~epaT~BHoll naMSITH li ne6onbrn~ll cKopocrn. cim-

ra. 

Onnchm.aercSI .. MeTOJl npn6miJKeHnoro Bhi:ncnennSI Teopernqec­

Koll KpHBoli nponycKaHnSI,. Tpe6yrornnli Manoro Konn'IeCTBa BpeMe-

'an Ha 3BM npn ero 'pe.aniiaa'uan. llaeTCSI onncanne JlBYX nporpaMM, 
...... 1' 

ncnonbayromnx paapa6oTaHHbili MeTOJl Bhi'IncneHHH TeopeTn'Iec~oll 

.KpnB.oll nponycKaHnSI, - 'Bbi'IncneHne KpnBoll nponycKaHnSI c y'Ie-
. . ·. -' < - . ' . ~ ' 

TOM ljlynKimn' paaperneHnSI' n .. Meron ljlopMbi J:tnSI onpeJ:teneiinSI napa­
. ' - ' . ', ' . . .. /18,19/ 06 . 

MeTpOB, HenrpoHHbiX. peaona.ncoB ·• e nporpaMMLI BD-: 

IIlflll.B Ci!CTeMy nporpaMM o6pa60TKH, 9KCnnyarnpyeMyiO B nHct>·~ 

MeroJ:toM ljlopMbi 6hmn nony'IeHbi napaMeTphi. HeiirpoHHbiX pe-
... 'l· . ' 1~5 . ' 1201 . . 
.•. aonancoB J:tnSI_ Ho 

:-: 6hmn ncnonb30BaHhi KpiiBhie nponycKannSI J:tnSI 
·- .. · . . ' . ' . ' 21 . 2 

·r;:Ipex ronmnH (1.24-:2.51-7.51-15.0.10 SIJ:t!CM ) B 

o6pa.3UOB '19-

o6nacrn 

·18-106 aB. B ra6n11ue npHB8Jl9llbl napaMeTpbl pe30H8HCOB OT, 

g· 

/· 

,. 

~ "•, 

· ........ / 
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Ta6nnua 1 

IJeTOA nnoll(a.ztell lleTOA 4/0J?'~!I B· 39,4 UeTOA 4/0 p.~U B. 39,4 

N. E. (:io) x' • f(,n,o) ,r. (M3a) r c .... ) Po (M>D) 
DpH 4/HKCHpoB~HHOll . r .r, c .... l 1} 

I. I8,I 7 I2. 70±5 0,54±0,02 68±2 0,59±0,03 
2. 2I,O . ,7 ·, 2,4 85±5 0,33±0,01 84±3 0,36±0,02 
3. 35,3 6 3,7 82±5 3,I3_t0,09 83±3 3,I6.±0,I4 
4. 37,1 0,28.£0,02 220.±20 0,3D,i0,03 
s. 39,4 6 II 83.±7 I4±I;4 86j;2. 13,2.£0,6 
6, _47,3 6 4,4 90±4 12;9.t017 II0.±3 Il 11±0,6 
7. 51,2 4 3. 105.±10 23.±3 IB±3 26,2.f.I,7 

.8. 54,0 3 o,s 69.±8 1,8.±0,I 34.±7 I,5j;O,S 
·,9. 64,7 6 . 6,6 83±6 II,5j;014 90±3 I0-,6.±017 · 
IO, 68 12 -4 .2,9 66±12 0,54±0,03 70±60 0,5j;0,5 r.f, 0,50,±0,05 
IIo 71 14 6" 1,9 93.±.3, . ii,4f0,2 94±4 I0,8j;0,8 
12. 79,4 3 O,I 54±16 0,64f0,04 7.±IIO 0,4.±0,8 r.f, 0,70.±0,07 
13. 93,6 5 I,6 I85.±IO 40.±2 I85.±7 36.±3 
14. IOI,9 5 0,7 86.±~ I0,6.±0,2 89.±10 . 9,Sj;l 14 -IS. 106,3 5 7,8 72±B . 4,4j;0,2 40±20 4.5±2,3 ~-r, li,I±.O,li 

,· 

Q5 

~ 
a• 

(),4 

Ql 

Ql 

() 

ltJO /$() 2(1() 1/o/'141> ICQHQJIQ ltJO 

Pnc, 1, Y'laCTKII pac'!eTHhlX KpiiBhlX nponycKaHIISI (crinowHhle 
KpiiBbie) nnSI pe30H8HCOB: 106,3; 101,9;- 93,6 sa: 06pa3Ubl. liMe lOT 
cnenyiDWIIe TOnWIIHhl: a." -·1,24•1021 11·7,51~102 1 aTOMfcM2 ; .. · 
6.- 2,51•102~ n' 15,0·102.1 aToM/c~2.-To'IKII sKcnepnMeHTanh-.' . . . ' ' 

Hhle 3Ha'!em:st nponycKaHiist,. 
_,· .. : 

•,, 

;, 

l.!eTOA 4/0p!.!Y B. 30 

rc .. >el .r. , .... , 

98.±2 2,7.±0,2 
233.±I8 0,27,10,03 
I04f2 1015f0,6 
131±3 8,9j;0,6 
144±3 20.±2 
I68,tiO 1,1.±0,5 

,. 
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• < < < < : • /21/ 
18 JlO 106 9B1 H8lfJl8HHhl8 K8K M8TOJlOM nnO!I18Jl8H: .,, · 1 :~aK II 

MeTOJlOM lj>opMhi. Ha .pnc. 1 nao6palKeH. yqacToK pac'I~THhiX Kpn-· 

BhiX nporrycKaHIISI 
165 

Ho AnSI, o6paauoB 'IeTbip~x.TonmnH: {qn.nom-, 

Hbl8 KpiiBhle) • 

. HcnonbacmaHIIe MeToAa lj>opMhi AnSI onpeAeneHI!SI napaMeTpOB -

HeliTpOHHhiX peaoHaHcoB· B o6nacTI! nnoxoro paapemeHIISI · _AaeT --PSIA· 

npeiiMymecTB no c~aBHeHIIIO c llcnonb30BaHI!eM .M-eToJla nnomaAeli~­

Bo-nepBh~X~ -npn xopomeM aHaHI!II lj>yHKUIIII paapemeHIISI Me-. 

TOll lj>opMbl ]laeT ny'Imyro TO'IHOCTb B onpeAeneHHII napaMeTpOB •. 

{CMo Ta6nHUY 1) 1 BD-BTOpb!XI n03BOn~eT, Ma!I1HHH31!pOBaTb BCIO 06.;. 

pa6oTKY 3KCnepi!MeHTanbHhiX JlaHHhiX 1 B':"TpeTbi!X1 - Jl88T B03MOlK-· 

HOCTb• 06'beKTHBHO Bbi'IIICllHTb napaMeTpbl . nepeKpbiBaiO_II111XCSI peao-. 

aaHCOB1 B-'IeTBepThiX 1 noaBonSieT onpenenSITb paAHyc noTeHunanb­

Horo pacceSIHHSI. 0AHaKo cneAyeT aaMeTHTb 1 'ITO coBMecTHOe He-
. ' . 

· nonb30BaHI!e _ JlBYX 9Tu.X MeTOJlOB Jln!I onpeAene~I!SI napaMeTpOB: Heli-

TpOHHhlX pe30H8HCOB U03BOnSieT JlOCTOBepHO onpeAenSITb 3lla'IeHHSI 

napaMeTpOB. 

-CoaAaHHaSI cifcTeMa nporpaMM o6pa6oTKH mnpoKo HCnonbao­

Banacb sKcnepnMeHTaTopaMII flH<I> B Te'IaHI!e -1961-1968 rr. 

3Kcnny"aT8UHSI UOKa3anal 'ITO 9TB CIICTeMa YA06Ha II Tpe6yeT Mano- ~ 

I'O KOnii'IeCTBa BpeMeHII Ha 3BM. 

TpeTbSI rnaBa 
/7-9/ 

JliiCCepTaUI!II llOCBSI!I1eHa UpiiMeHeHIIIO MeTOJl8 

Upll C03Jl8HIIII CIICTeMbl nporpaMM Jln!I paC'IeTOB ypoBHefl II. BOn-­

HOBbiX lj>yHKUI!ll ~peAHei'O nonSI ~lj>epl!'leCKIIX II ]lelj>opMIIpOBaH~biX 
S!Jlep. OnnchiBaiOTCSI nporpaMMbi aa anropiiTMII'IeCKIIX SI3hiKax An­

ron(nnSI Tpaacn~Topa.TA-1M 3~M E3CM-4) n.<l>opTpaa-UepH 

(AnSI SBM ESCM-6) Bhl'IIIcneansi ypoBaen 11 BonaoahiX lj>yHKunfl· 
• ·_-. .• < /22/' ·_ < -

cpeAHero nonSI clj>epn'IecKoro SIJlpa - • TaK KaK STII lj>yHKUIIII 

.cnylKa~ ocHoBofl. a_ MHOI'O'IIIcneHHhiX T~opeTa•recKIIX pac'IeTax cBoft­

CTB KOHKpeTHblX S!Jle_p 1 TO npll C03JlaHHII nporpaMMbl npecneAOBa­

ni!Cb ABe UenH~- 1) Yll_06CTBO B 9KCnnyaT8UIIH. 2) ~e6onbUJOe. KD­

nn;_2CTBO BpeMeHH ·npn C'IeTe. Pemeane. ypa~HeHI!SI lllpeAnHrepa 

AnSI Cpe]lH8I'O nonSI Jlecp~pM!!pOBaHHO~O SIApa pa3hiCKI!BaeTCSI ~ 
BI!Jle PS!Jla no OpTOI'OHanbHbiM BOnHOBhiM lj>yHKUIISIM cpe~Hei'O nonSI 

12 
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·-; 

clj>epn'IecKoro S!Jlpa. · HcnonbaySI opTOI'OHanbHOCTb Bon~OBhiX «<>YHKUI!li 

. clj>epi!'IeCKOI'O, S!Jlpa II, npi!M8HSISI IIHTei'pllpOB8HI!e ypaBH8HIISI llJpe­

JliiHI'epa no paAnanbHOi!: nepeMeHHoi!: 1 nonyqaroT CIICTeMy n11HefiHhiX -

anre6paii'IeCKIIX ypaBH8H!!H AnSI onpeAeneHI!SI KOSij>ljJI!UII8HTOB paa­

nOlKeHIISI. TaK KaK AnSI rrony'IeHIISI aToli CIICTeMhi npiiXOJli!TCSI Bhi­

'II!CnSITb MHOI'O. IIHTei'panoB 1 6binll pa3pa60TaHbl (c U8nhl0 9KOHD­

MIIII BpeMeHII np11 IIHTei'pllpOBaHIIII) crreill!anhHhie nOJlllpOrpaMMbl 

Bhi'II!CneHIISI OrrpeJleneHHOI'O IIHTerpana C 8BTOMaTI!'IeCKIIM BhJ6o-

pOM,_ UJai'a IIHTerpllpOBaHI!SI II rpynnOBOI'O Bhl'IIICneHI!SI HeCKOnbKIIX' 

orrpeAeneHHbiX I!HTerpanoB. 

OniiChlBaeTCSI rrporpaMMa 1 Ha SI3biJCe <l>opTpaH-Uepa (AnSI 

3BM E3CM-6) AnSI Bhl'II!CneHIISI ypOBHei!: II BOnHOBhiX lj>yHKUI!i!: 

cp_eaHero rronSI Aelj>opMI!poBaHHOro SIJlpa. BonHOBhle lj>yHKUIIII cpell­

aero nonSI clj>epn'lecKoro S!Jlpa 1 Tpe6yeMbie AnSI rrporpaMMhi1 Mo­

I'YT 6biTb paCC'II!TaHbl aap~Hee l!nl! Bbl'II!CnSIIOTCSI CaMOH rrporpaM-­

MOH. nporpaMMa !!MeeT ABa cnoco6a Ii~>IIla'II! pai::C'II!TaHHbiX ypoB­

aei!: II BOnHOBhlX lj>yHKUI!i!: Jle<jJopMI!pOBaHHOI'O SIJlpa. 0Jli!H 113 HIIX . 

JlaeT. B03M~lKHOCTb lle'IaTI! I'OTOBblX Ta6n11U , ypOBHeli II BOnHOBblX 

lj>yHKUIIH AnSI Ha6opa rrapaMeTpOB ae!JlopMaUI!i!:. 3TI!. Ta6ni!Ubl MOI'YT 

6htTb B nro6oM rre'IaTHOM lj>opMaTe. 

C031laH!Ible llporpaMMhl BOU!nl! B CIICTeMy llpOI'paMM paC'IeTOB 

B Teopllll SIJlpa 1 9KCnnyaTI!pyeMyiO B fla6opaTOPIIII TeopeTI!'IeCKOi!: 

lj>I!311KII OH.RH. 

3aKnro'IeHlle 

1. npennoJKea crroco6 -aaniiCII 6onbmoro Konii'IecTBa aKcrre­

PIIMeHTanbHhix naHHbiX Ha Mai'HIITHhle neHTbl 3BM II MeTOAIIKa 

IIOIICKa Tpe6yeMOI'O cne.KTpa llpll o6p.a60TKe 1 Tpe6yi0!118.SI ManOI'O 

KOnii'IeCTBa BpeMeHI! Ha 3BM. Pa3pa6oTaHa MeTOAI!Ka Bhi'II!CneHIISI 

KpiiBblX llpOIIYCKaHIISI 113 9KCnepi!MeHTanbHhlX CJ:!eKTpOB 1 npomen-
. : /14 15/ . 

mnx 'lepe3 nccneayeMhii!: o6pa3eu 1 
.• . . 

2. Pa3pa6oTaH crroco6 rrp116n11JKeaaoro Bhi'II!cneHI!SI TeopeTn-

qecKoi!: KpiiBOi!: rrponycKaHI!SI1 Tpe6yromni!: cymecTBeHHO Manoro Ko-

13 



n11q~C1'Ba npeMeHI1 np11 pacqere Ha S8M cpenHerq K,nacca, 11MCIO­

lllll"; He6onh~YIO cKopo~Tb. nhmonHeHIISI pacqeTo~. H~;nonbao~am~e 
npennomeimoro cnoco6a Ilbiq11cneHI!SI TeopeTnqecKofi KPI1Bon npo­

nycKalli!SI naiw B03MOmHOCTb np11MeH!!Tb Meio.Q ¢opMbi nnSI onpe­

neneHJISI napaMeTpOB HefiTpOHHb!X pe30HaHCOB, nposiBnSIIOllli!XCSI 
• /18~20/ ~ 

Ha Kpi!Bb!X nponycKaHI!SI 

, 3 •. Coanaaa cncTeMa nporpaMM 96pa6oTKI1 aefirpoHHbiX cneKT-

""BM 6 • • /10,19/ "' pOB Ha '"'· C He Onblll011 onepa1'1!BHOI1 naMSITbiO , e>TOT 

KOMnn·cKC nporpaMM xoporno aapeKoMeanoaan ce6SI a 

sKcnnyararrll11 B reqeane 1961-1968 r.r. 

.4. OnucaHbi nporpaMMbi, aa anropi1TMI1qecKnx SI3biKax An­

ron 11 4>0PTPAH BbJql1cneHI!SI ypOBHefi 11 aon'!IOBbiX ljlyHKUI!ll cpetl-
/22/ • 

nero nonS! c¢epnqecKoro ·Mpa , KOTOpbie cnymaT ocHoBOI1 

B MHOroqncneHHblX TeopeTI!qeCK11X pac'ieTaX CBOllC1'B KOHKpC1'Hb!X 

Mep. 

5, CoanaH KOMTIIleKC nporpaMM na SI3biKe 4>0PTPAH nnSI 

HaXOllitlCIIIISI BOnHOBblX ljlyl!Kllllll Otll!OqaC1'11qllbiX COC1'0Slllllll' neljlop-
, n31 · ·, 

. MllpOBai!HOro Htlpa , llall!lb~ll KOMnneKC nporpaMM SKCnnyaTI!-

pyeTCSI B na6oparopl111 Teoperl1qeCKOll ¢nauKI1 'OIUU1. 

OcHOB!Ibie peaynhT81'bi nnccepTaunn npencraaneHbi a pa.6o-
/10 14 1s.:.20,22 23/ I 

Tax . ' , ' . '. n nonome!lbi !Ia coaemaHI!SIX no M81'eMa1'11-

qecKnM Me,ronaM perneHI1SI aanaq Sitlepuofi <jln311KI1, rrpoBOtli1MbiX 

B OJ.UH1 B 1964 11 1966 r, 

n11repaTypa 

1. Neutron Cross Section. BNL-325, Sp 1, 1958, 

2. r.E. EnoX1111, II np. AS lQ., 437 (1961). 

3 •. ~.~ MenKOHSIH. MaTep11anhi, MemnyHaponaofi KoH¢epeHUI1ll a )l(e-

4. 

5. 

Hene·, .aBI~~ 1955, T. 4, crp. 400-409. 

C.R, Corge• Rapport CEA· 1998 (1961), R-2780 (1965). 

J.A. Harvey and S.E. Atta. Symposium Sac1ay. Brussels, 

. 1961, p,555-561, Rapport ORNL 3205, 

14 

\ 

-.j 

6. S,C, Nilsson.' Kgl. Danske Vidensk, Se1k, · Mat.Fys. 

Medd,, 29, N16 (1955)~ 

7. E.H. Kani!HKIIH, H. rp;'I60BCKI!ll, 4>.A. fapeeB. ITpenpnHT OHHH 
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