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ITpu panuauuoHHOM sa~aaTe MenneHHoro HeliTpoHa gnpoM ucnycKaHue 

y -KBaHTa MO)KeT npoucxonuTh no MHoruM BhrxonHhiM KaHanaM. ITonHoe pa

nuaunoHHoe ce'!eHne eCTh cyMMa 6onhll!Oro '!Hcna napuuanhHhiX ce'!eHuli, 'ITO 

IIpH ManbiX OTHOCHTenhHbiX 3H8'19HHgx OTnenhHbiX napunanhHbiX lli!IpHH r ;y l 

IIpHBOnHT K OTCYTCTBHIO 38M9THbiX .HHTeplflepeHUHOHHhiX alfl!fleKTOB B C9'!9HHHX 

pannaunoHHoro saxaaTa. 

Ha6niOneHne HHTeplflepeHunn cTaHOBHTCH B03MO)KHhiM, ecnn ynaeTcg Bhr

nennTh ce'leHne saxaaTa nng oTnenhHoro BhrxonHoro KaHana. TaKoro pona 
. . 

113MepeHng llHTepeCHhi, HaiipHMep, C TO'IKH 3p9HI1H IIpOB9pKH IIpHM9HHMOCTH 

Teopnu R - MaTpHUhi nnH onucaHHH npouecca pannauuo~Horo saxaaTa HeliTpo

Ha. ITpn aHanuse nocTaTO'lHo 6onhllloro 'lncna napunan~HhiX ce'!eHnli MO)K9T 

6hiTh SKCII9pHM.!3HTanhHO 060CHOB8HO npennonO)K9HHe 0 \xaOTH'lHOCTH 3H8KOB 

aMnnnTyn npnaeneHHhiX ll!HpnH pesoHaHCHhiX ypoaHeli. 

nocTaHOBKa SKCII9pHM9HTa, I13Mep~HIISI 

BhmonHeHne H3MepeHnli SHepreTn'lecKoli saancnMOCT!I napunanhHhiX ce

'leHnli HaTanKnaaeTcH Ha pHn· TpynHocTeli, cagsaHHhrx, npe)Kne acero, c Ma

non aenn'!uHoli O)KHnaeMoro slfl!fleKTa. I1HTeplflepeHUHH non)KHa Han6onee gaHo 

npOHBnHThCg Ha y'IaCTKaX C9'!9HHH Me)Kny pe30H8HCHbiMH ypOBHHMHj npu STOM 

aenn'lnHa pannaunoHHoro ce'leHng MO)KeT cocTaangTh null!h HesHa'!nTenhHYIO 

'I8CTh nonHero C9'19HHg, B CBOIO O'lepenh, 3H8'!9HHg r yi o6h!'IHO COCTaBnH

IOT 0,1 - 1% OT nonHOH pannaUl:IOHHOH ll!HpHHhl r , 'ITO 9ll!9 Ha HeCKOnhKO r 
nopgnKoB yMeHhi.\IaeT Benu'luHy slfl!fleKTa, ITono)KeHne ycyry6nsieTcg TaK)Ke 

3 



,Hii3Koii a6comoTHo:ii a!lJ!fleKTHBHOCTblO . Ge (Lr) JleTeKTOpoa, HCIIOnbsyeMhiX Jln·g 

:BbiJleneHiifl y - KB8HTOB OIIpe)leneHHOR 9Hepi'HII. 

llo H8CTOHmero apeMeHH orrj6nHKOB8HO He3H8~HTenhHOe ~HCnO pa60T, 

:a KOTOpbiX 6hma o6Hapy)KeHa HHTep!lJepeHUHH a rrapmtanbHhiX ce~eHnHx 11
•
2

•
31

• 

Tip!i 9TOM BO BCeX !iCCnenoaaHHhlX cny~af!X paCCTOfiH!ifl Me)KJlY !iHTep!lJep!ipyro

mHMii 'ypoBHSIMii D BO MHOI'O pa3 rrpeBhimann nonHbie mnpHHbl 9THX ypOB

He:ii ( r;D, 0,016 /1/,, ,Q,002 12 •31 ). ll~fl 06'bHCHeHHfl Ha6nronaeMOI'O XOJla' 

ce~~HH:ii a aToM cny~ae Heo6XOJlHMO nH6o y~HThiBaTb aKnaJl 6onbmoro ~Hcna 

yJlaneHHhlX pesoHaHcoa 121 , n116o aKnro'laTb a aHanus ypoaeHh a "oTpuuaTenh

Ho:ii" o6naCTH 9Hepi'Hll / 3 /, ~TO CHH)KaeT HaJle)KHOCTb aHannsa. 

CaMapHii-149 HBnHeTCH onHnM .ua Hnep, yJlo6HhiX c TO'IKH speHHH uccne

JlOBaHHfl HHTepdJepeHUUOHHbiX adJdJeKTOB. llaa nepBbiX pe30H8HCHbiX YPOBHfl 
149 Sm , . E 

01 
= 0,09 a a H. E

02
=. 0,87 9B HMeiDT OJlnHaKOBbie 3Ha~eHnH cnuHoB 

J /4/; aenH~HHa rID"" 0,1 • li MHHUManbHOe ce~eHne Me)KJly pe30H8HC8Mii 

100 6apH npH ce~eHnn noTeHunanhHoro pacceHHHH "'7 ,5 6apH.. 

HsMepeHnH. 6hmH ahmonHeHhi c noMomhro Ge (Li) ,JleTeKTopa o6'beMoM 

. "'30 CM3 Ha crreKTpOMeTpe, HeiiTpOHOB nH<t> 0I1.HI1. 06pa3eU COJlep)Kan 80 I' 

OKHCH caMapug rrpu Tonmuae 0,6 r/cM2 • B JlBYX cepuHX II3Mepeau:ii 6bm rre-· 

peKpbi:r' !iHTepaan 9Hepi'Hll HeiiTpOHOB OT 0,125 JlO "'10 9B. I1CTIOnb30B8nCH 

aMTinUTYJlHO-BpeMeHHOll aHanusaTOp C IIOnHbiM ~HCnOM KaHanOB 128 (BpeMeH

Hb!X) X 4096 (aMnnuTyJlHbiX) • TiponeTHOe paCCTOHHHe COCTaangno 50 Mj Bpe

MeHHa~ mupnHa KaHana aHanusaTopa 64 MKCeK ( JlnnTenhHOCTb BCIIhimKn pe

aKTopa 40 MKCeK). TI On HOe BpeMH U3MepeHHll Jlnfl pa6o~ei'O HHTepaana 9Hep

I'Hll HeiiTpOHOB (0,125 9B t- 1,5 9B) - 48 ~aCOB. 

PeaynhTBTbi II o6cy:lKneHIIe 

Ha puc. 1 noKa3aua aHepreTu~ecKaH saancnMOCTb nonuoro ce~eHnH 
149 ( . ) Sm npaKTn~ecKn coBrranaromero c ce~eHHeM panuauuoHHoro saxaaTa a nH-

Tepecoaamneii Hac o6nacTn aueprHii ue:iiTpouoa. 0TMe~eHhi 8 auepreTn~ec

KiiX nonoc, JlnH· KOTOpbiX 6hrnn -rrony~eHhi aMnnnTyJlHhie cneKTpbi y - ny~e:ii. 

Ka)KJl8H nonoca BKnro~aeT oJlnHaKoaoe ~Hcno apeMeHHhiX KaHanoa ( nepabre 

JlBe - TIOnOBHHHOe), aMIIliHTYJlHbie CTieKTpbl Jlnfl KOTOpbiX CYMMHpOBanUCb C 

C uenblO yBenu~eHHfl CT8THCTHKI1. 
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Ha puc. 3 rrp1meneH UHTerpanJ;>Hhiii (no BCeM BOChMU rronocaM) crreKTp 

y - ny'Ieii. ITonooHbie )Ke crreKTpbi ohmu rrony'IeHhi BO Be ex BOChMU· aHepre

TU'IeCKUX UHTepBanax •. HaopaHHaSI CTaTUCTUKa II03Bonnna C llOCTaTO'IHOii nnSI 

UHTep~epeHUUOHHOI'O aHanuaa TO'IHOCTbiD orrpenenUTb OTHOCUTenhHhlll XOll rrap-

uuanbHbiX ce'IeHuii nnSI nByx rrepexonoB: E y = 7,21 u 5,53 MaB. 

ITpouenypa o6pa6oTKU aaKnrotianach B cnenyromeM. ITnomanu rron rrnKa

M.U Ey = 7,21 II 5;53 MaB (aa Bbi'IeTOM MenneHHO MemrromeiicSI_ cocTaBnSiro

meii, rrpurruchmaeMoii BKnany ne)Kamux rrpaBee niiHUii) cooTHocuniiCh K Benu

'IUHe a~~eKTa rrpii MeHhiiiiiX a.Hepi'IISIX. ITpenrronaranocb, 'ITO rwcnenHnii rrpo

rropunoHane.H rronHoMy paniiauuoHa:oMy ce'IeHnro a)' t • B aToM. cny'Ia~ rrony-

'IaeMoe OTHOIII9HUe ·llBYX 9KCIIepiiM9HT8nhHO II3MepSI9MbiX Benii'IIIH nomKfiO 
· ay 1 (rrapuiianbHoe) 

obiTh rrporropUIIOHanhHO a ( rronHoe) 

B Taoniiue 1 rrpHBeneHhi 't:;~a'IeHIISI OTHOIIIeHHii Ny 1 I NY t nnSI nByx yKa

aaHHhiX. Bbiiiie rrepexonoB loTHOpMHpoBaHHhie Ha I nnSI ypoBHSI E
0 

= 0,88 aB}. 

ITnu cnaBHeHUH aKcrrepuMeHTanbHhiX naHHhiX c HHTep~epeHunoHHoii ~op

Mynoii UHTep~epeHUIIOHHhiii 'IneH B ce'IeHHH aanaBancSI B Bune 2ya 
1 
u·2 , rne 

'lepea a 
1 

II a 
2 

o6oaHa'IeHhi ce'IeHIISI nnSI rrepBoro II BToporo ypoBHeii, 

rronc'IIITaHHhie rro ~opMyne BpaiiTa-BIIrHepa. I1crronh30BaHHhie rrapaMeTpbi 

ypoBHeil: E 01 = 0,095 9Bj 2g\: = 0,0746 MaBj E0 ~ = 0,872 aB, 2grn =0,127M9Bj 

r s :. o 063 aB 161 
1 2 ' 

B Taonnue II 1IpiiB9ll9Hbl IIHTeHCIIBHOCTII ( OTHOCIITenbHble) nnSI llBYX 

H3MepeHHbiX rrepeXOllOBo llnSI OUeHKii aoconiDTHbiX 3Ha'IeHIIH IIHTeHCIIBHOCTeH 

MoryT cny)KnTh BenU'IIIHhl IY nnSI TerrnoBoro crreKTpa Hei!TpOHOB 151 

OHepriiH ypOBHH, 

9B 

0,098 

0,88 

TennoBofi cneKTp 141 

Ta6nHua II 

0THOCI!TellbH8SI IIHTeHCIIBHOCTb 
nepexona 

E y = 5,53 MaB 

9 

1,33 

0,40% 

Ey= 7,21 MaB 

0,25 

0,47% 
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Ha puc. 5 npe.ncTaBneHbi aKcnepuMeHTanbH~Ie .naHHhie ~ pesynhTaTbi 

pac'!eTa, Y'IHThiBaiOmero HHTep!jlepeHUHIO Me*AY ypoBHSIMU, .llnSI o6oux nepe

xo.noB O'IeBHAHa He06XOAUMOCTb BKIIIO'IeHHH KOHCTpyKTHBHOH llHTep!jlepeHUUU
1 . . 

'IeMy COOTBeTCTByeT U3M8H8HHe 3HaKOB aMITIIUTYA npuBeAeHHblX ll!UpHH npu 

nepexo.ne OT OAHOI"O ypOBHSI K Apyi"OMy. 

B .nanhHefillleM nnaHupyeTcSI npo.non*eHue aTux U3Mepem~fi c U!3IIbiO yBe

nu'!eHuSI .'Iucna aHanusupyeMbiX ne·pexo.noB. Y ny'IIIleHue cTaTHCTH'IecKofi TO'I

Hoc.Tu n~sBonuT TaK*e rrpoBecTu 6onee CTporoe cpaBHeHue pac'!eTHoro xo.na 

rrapuuanhHbiX C8'I8HHH C · UHTep!jlepeHUUOHHOH !jlopMynofi, 

B 3aKniO:t~eHue aBTOpbi C'IUTaiOT CBOUM rrpuSITHbiM aonroM BbipasuTb 6na

ro.napE:oCTh <P.n. lllarrupo, '!he BHUMaHue c.nenano B03MO)!(HbiM Bhmonnenue 

8KcrrepuMeHTa. ABTopbi rrpusnaTeTrhHbi TaK)!(e .H. fpoHuKy u B. TullluHy, crro

co6CTBOBaBIIlUM ITpOB8A8HUIO U3MepeHUH, 

n H T e p a T y p a 

1. R.E. Cote, L.M. Bollinger. Phys. R,ev. Lett.,. v. 6 M12, 895 ( 1961). 

2. R.E., Chrien et al •. Phys. Letters v. 25B, p; 1.95 (1967). 

8. O.A. Wasson et c;tl. Phys •. Rev., v.· 1.73, p. 1.1.70, (1968) • 

4. ·A: Stolovy. Phys. Rev.·, v. 1.34B, p~ 68 (1964). 

5. n.B. FpomeB H :.ap. ATn~c CIIeKTPOB y -nyqefi paauaaHOHHor.o :aaxBaTa 

TerrnoBbiX HeiiTpOHOB. rocaTOMH3t1aT, MOCKBa, 1958. 
· · nd -
6. BNL - 325, 2 Edition. 

PyKonucb nocrynuna B uaaarenbCKHfi oraen 

18 ¢eapanu 1969 roaa. 
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Pnc.4. Y'IacToK aMimnTynnoro crr.eKTpa (rrepexon EY= 7,21 M< 
Hb!X SHepi'eTII'IeCKIIX IIHTepaanax, 
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hie naHHhie 4 pesynbTaThi 

JOBHSIMn:, .Unsr o6on:x nepe

PYKTHBHon HHTeptlJepeHun:n:, 

:{ npn:BeneHHhiX umpn:II npn 

x n:sMepemtH: c U!'lnhiO yBe

aHn:e CTaTn:CTHqeCKOH Toq-

paBHeHn:e pacqeTHoro xona 

non. 

hiM nonroM Bhipaan:Tb 6na

' B03M01KHhiM BhinOnHeHne 

oHnKy n B. Tnwn:Hy, cno-

a 

t.,. v. 6 1M2, 885 ( 1861). 

B, p; 1.95 (1867). 

~ p. 1.1.70, (1968) • 

I (1964). 

l: pat:(Haii.HOHHoro :aaxBara 

3, 1958. 
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( E = 7 21 MsB) B pasnM'I-Puc.4. Y'IaCTOK aMrrnuTyAHoro crr.eKTpa rrepexon. •y ' . 
Hb!X SH9pi'eTM'I9CKMX MHT9pBanax. 
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