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BaeAetme 

· UcnhiO 6onhworo Konn'leCTBa aKcnepnMeHTanhHhiX pa6oT B oGnacTH · 

Mepaoro MIO-aaxaaTa B Te'leane annTenbaoro ape_MeHn 6bmo onpeaene!:lne 

aap.uaaToB cna6oro IB3aHMOJleficTBHSI JlnSI sToro npouecca, Oaaaiw· nonhiTKH 

·nony<lliTb Ha OCHOBe peaynhT8TOB STHX 9KC119pHM9HTOB KOnH'I9CTBeHHyiO Hll~Op-. 

M8UHIO 0 KOHCT811Tax cna6oro aaaHMOJlefiCTB!iSI He 'BCef'Jla OK83b!B~nHCb yc-

119WIIb!MH BB.HllY HOllOCT8TO'IHOft HSyti:eHHOCT~ ~H3HKH SIJlOPHOf'O MI0-38XB8T8,. 

HecKonhKO neT aaaaa 6hma npeano.lKeHa runoreaa 
11 - 31 , cornacao 

> • 

KOTOpOfi OCHOBHYIO.POnh B npouecce SIJlOpHOf'O MI0-38XB8T8 HrpaeT B030y.lK: 

aeaue KB83HCBSI3aHHhiX cocToSIHHfi npoMmKyTO'IfH:iro. Mpa, SIBnSIIOIUliXCSI u'ao.:.. 

TOIIH'19CKHMH aHanoraMli COCTOSIHlifi f'Hf'8HTCKOf'O pe30II8HC8 slllp8-MHWOHH,. 

To OOCTOSITenbCTBO, 'ITO paCC'IHT811Hb!e 110 STOfi MOAOnH 3ll8'19l!HSI. IIOnl!hlX 

BOpOSITHOCTefi HnH I!OKOTOpb!X nepeXOJlOB llpH MI0-38XB8TO 118XOllSITCSI B XOpO-, :-.:;:; 

WeM cornaCHH C SKCnepHMOHTanhHhiMH ll8l!Hh!Mli, .SIBnSieTCSI KOCBOHHh!M llOKaaa~ 

TenhCTBOM ee 11pHf'OJliiOCTH )lnSI KOnH'IOCTBOHHOI"'O' OllliC8HHSI OOCy.lKil89MOfi 

14,5/ 
SIJlOPHOfi peaKUHli 

B
111 

Gbma TaK.lKe BhiCKaaaaa rnnoTeaa o cnoco6ax pacnaaa KBaan

CBSiaannhiX cocToSIHHfi npoMe.lKyTo'laoro SIApa. Cornacao arofi· rnnoreae aaep-



. I 

.,. 
rng TaKHX COCTOgHHH MO*eT (no KpaiiHeii Mepe, ang cnyqag nerKHX gaep) 

CKOHUeHTpnpoBaThC5I Ha OllH.OM HyKnOHe, qame acero Ha HeiiTpOHe, Paccqu

TaHHbJe a paMKax TaKoro noaxoaa aHepreTnqecKne cneKTpbi · HeiiTP-OHOB uMe-. 

JOT XapaKTepHyJO nnHefiqaTyJO tPOPMYo. rae Ka*ll85I nnHnsi COOTBeTCTByeT nc:

peXOllY Me*llY· OllHHM H3 KBaancagaaHHbiX COCT05IHHH npoMe*yToqHOf'O gapa 

H OllHRM H3 CO.CT05IHHH KOHeqHoro 5Illp81 o6paayromerocg B peaynbTaTe Bbine-

Ta HeiiTpOHa. 

Tipn nccneaosaHnn aHepreTnqecKnx cneKTpoB HeiiTpoHOB B pa6o-
/6 7 8/ • 

Tax, BbmonHeHHbiX no 1969 rolla ' ' , npeacKa3biBaeMa5I Teopnen cTpyK-

Typa cneKTpOB o6aapy*ena ne 6hma, 8To Morna 6biTh CB513aHo c HeaocTa

i Toqao xopomnM aHepreTil:qecKnM paaperneHneM ncnonhayeMbiX B aTnx pa6o-

j TaX cneKTpOMeTpOB HeHTpOHOB, 
I 
' UenhJO HaCTogmeii pa6oTbi 51Bnnocb aKcnepnMeHTanhHoe uccneaosaane 

• HeiiTpOHHbiX cneKTpoB B unTepsane aHeprun (2t-13) Mas na peaKunn gaep

Horo Mro-aaxaaTa B Kncnopoae, cepe, Kanhunn n canHue c noMomhiO cneKTpo-
' . /9/ 
' MeTpa , nMeromero 6onee BbiCOKoe aaepreTnqecKoe pa::~pemenne. Tipeasa-

·. . /10 11/ 
pnTenbHbie peaynbTaTbi ony6nnKoBaHbl B ' • 

MeTonnKa 

. /12/ 
Pa6oTa BbinOnHeHa Ha qucTOM MJOOIIHOM nyqKe c nMnynhCOM 

158 Mas/c,. nonyqeHHOM C OOMOIUhJO Me30HHOI'O KaHana CHHXpOUHKnOTpOHa 

na6opaTopnn £nepHbiX npo6neM 011HI1. Pacnono*eHne annapaTyphi noKaaa

ao ·aa puc,l, MroOHD! npOXO/lgT qepe3 MOPHTOpHbie cqeTqiiKH 1 H 2 (100x 
3 . . .· 

x100x10 MM ) 1 TOpM035ITC5I B rpa¢nTOBOM nornoTnTe.rie II, npOXOll5I cqeTqnK 

( 
. 3) . . 

3 80x80x2 _MM 1 OCTaHaBOHBS10TC5I ·B MHllieHn; OCTSHOBKH BbiAen5IJOTC5I C 

OOMOllibiO. cqeTqnKa aHTHCOBnaneHHH 4 Bb!COTOH 120 MM no cqeTy 1234, 

MnrneHH H3 lll!CTnnnupOBSHHOH BOllbl B TOHKOM KOHTeiiHepe H3 neHono

nncTnpona1 nnanneHHOii cepbi, MeTannnqecKoro KanhUH5I n MeTannnqecKoro 
2 . 

canHua nMenn nnomaab 100x100 MM n. TonmnHy B HanpaaneHnn HeiiTpoHH0-
2 

ro cneKTpOMeTpa, COOTBeTCTBeHH01 2,4,4 H 6 r/CM , TiepBbJe Tpn MHllieHH 

4 
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Puc. 1:· Pacnono*eane annapaTypbi na MeaoHHQM n: 

5 



Qnn cnyqan nerK»X nnep) 

~ro ua uefiTpoue. Paccqu-

e cneKTpbl · HefiTp.OHOB HMe-. 

nHHHH COOTBeTCTByeT ne

IHH npoMemyTO'IHoro nnpa 

merocn B peaynbTaTe Bhine-

B HeHTpOHOB B pa6o-

83biB8eMan Teopuefi cTpyK.;. 

6hiTb CBB38HO C HeAOCTa-

:nonbayeMhiX B STHX pa6o-

MeHTanhuoe uccnenosauue 

3) Mas ua peaKUHH nAep

csuuue c noMoiUbiO cneKTpo

ecKoe pa3pemeuue. npensa-

/12/ 
IKe C HMnynbCOM 

:aHana CHHXpOUHKnOTpOHa 

euue annapaTyphi noKaaa

e. cqeT'I~KH 1 u 2. ( 10px ' 

~:UTerie u, npoxonn c'leT'IHK 

:>cianoBKH BhinenmoTcn c 

20 MM no C'leTy 1234, 

:>M KOHTefiuepe ua neuono-

tnbuun H MeTannu-qecKoro 

B HanpasneHHH HeHTpOHII0-

.2 n :M , epBbie TpH MHIUeiiH 

l 
I 
l 
j 

f 

,· 
·fOot 

Puc. 1;· Pacnonomeuue annapaTyphi ua MeaoHHQM · ny'IJ\e. 



pacnonaranncb TaK, KaK yKa3aHo Ha pnc,1, MnmeHb H3 CBHHUa pacnona~a-
·o . 

nacb noa 45 K ocn nyqKa, 

B Ka'leCTBe AeTeKTOpa HeiiTpOHOB npnMeHstnCst KpHCTann CTHnb6eHa· 

AIIaMeTpOM 30 MM n TonmnHoii 20. MM. c ¢oToyMHOfKHTeneM. 56 AVP 
19~. · 

·Dnst pa3AeneHHSI HeiiTpOHOB H raMMa-KBaHTOB ncnonb30Bancst MeTOA AHCKpH-
. . /9 13/. 

MHHaUHH no ¢opMe HMnynbCa 0 

· flornKa 6noK-cxeMbi aneKTp~HHoii annapaTYPhi 6bma TaKoaa, 'ITO HeiiT

poHhi H3 Kncnopoaa, cephi, KanburiSI n cmiHua perncTpnpoaanncb B Te'leltne, 

COOTBeTCTBeHJtO,. 2,1,1 H :0,3MKCeK cnycT~ 0,05MKCeK nocne OCTaHOBKH Me'-. 

30Ha, B KaHane_ BbiAeiieHHSl OCTEiHOBOK MIOOHOB H. B KaHane HeiiTp.OHHOPO 

cneKTpoMeTpa HCnOnb30Banncb CXeMhl 6nOKHpOBKH, 3anpemaiOlilHe npoxomae

HHe nMnynbCOB (no OTAElnbilOCTn a KamaoM H3 Kaaanoa), ecini paccTOSIH~e 

Memay· HHMH BO apeMeHH 6hinO MeHbUie 6 MKCeK, Coanaaeanst 

BO BpeMeHH Memlly HMnynbCaMH HeiiTpOHHOro AeTeKTOpa H HMnynhCaMH ~

OCTaHOBOK ·aanycKann MH~roKaiiiWbHJ;,Ill aMnnnTyA~hiH aHann3aTOp (AH-4096); · 
' . 

pa6oTaiOlilHii a· aayM:epHoM pe~nMe, c noMolilbiO K~Toporo OllHOBpeMeHHO H3-

MepstnHCb cneKTpbl npOTOliOB OTAa'IH H a·neKTpOHOB OT y -KBaHTOB, 

8HepreTH'leCKaSI Kanu6pOBKa UeiiTpOHHoro CIIeKTpOMeTpa ocymeCTBnSI,;. 

nacb C nOMOlilbiO y -l1CTO~IHHKOB, HCTO'lHHKa Heil:TpOHOB ( Po-Be} H MOHD

XpOMaTH'leCKHX aeil:TpOHOB na peaKunil: .d (t, n) a _n "~ + p-+ n. + y , A6co

nmTuast TO'lHOCTb aHepreTH'leCKOH .WKanbi .nnst HeiiTpOHOB ;!:_ 5%, ·llonronpe-:

MeHHaSI HeCTai5HnbHOCTb aMnnHTY!ll>l B cneKTpOMeTpH'leCKOM KaHane He 66-
. . 

nee :!:. 1%, AnnapaTypHoe anepreruqecKoe pa3peweaue !'!.. E P , xapaKTepn3y

romee cneKTp npoToaon oT.naqn ( nonnast wnpnaa aa nononnue .BhiCOTbi IinKa), 

sa .nnnTenbHbiii ·nepno.n pa6oTbi cocraanstno 0,4 :!:. 0,1; 0,5 :!:. 0,1 n 0,6 :!:. O,l, 

cooTseTcTaeaHo, .nnst aHeprun npoTOHOB oT.naqn 2;-5 n 12 Man. 

l13MepeHHSl 

Dnst n.neHTn¢nKauun Heil:TpoHOB oT peaKunn st.nepHoro p.- -aaxnaTa 

cHnManocb pacnpe.neneHne ao np~Mean (nocne ocTaHOBKn MIOoaa} cnyqaea 

6. 

l 
I! 
1 
I' 

1 

l 
l 

I 
. I 

1 

I 

perncrpauuH aeiiTpoHon 113 ncex qeTbipex MHWeHeil:, ITonyqe 

BpeMeHH )!{H3HH Me30Ha B aTHX BellleCTBaX COBna.naoOT c H3l 

. rnMH anropa~m. <l>oa cnyqail:HbiX conna.n~mnii cocTa.nnn 17% 

nopo.na H HeCKOnbKO npoUeHTOB a¢¢eKTa B !lpyrnx BOillOCTBa 

B OTCyTCTBHe MHWeHH perHCTpnpOBanOCb 3aMeTHOe KO.r 

HOBOK H nOMHMO ¢aHa cnyqafiHbiX COBna.neHHH Ha6niO.nancst q 
OT BpeMORH (npeMsr )!{H3HH OKano 2MKCeK); ero .BKna.n B H;) 

Taansrn B pa60'IHX . ycnoBHSIX npnMepao 0,8· ¢~Ha cnyqafillbiX 

Dnst Taro qro6hi yqecr:b ¢oH, 3aancstmnil: OT npeMeHn_, 

¢on cnyqafhibiX conna.neHnil: ('ITO oco6enHo aamHo a cnyqae 

nepHOilli'IOCKH npOH3B0.[1HnH H3MepeHHSI CyMMapHoro ¢oHa B 

HblX IIIITepnanax, 'ITO H a¢¢eKTa ·, C rn.npH.[lOM nuTHSI BbiCOKC 

Ka'leCTDO MHWOHH, BepOSITHOCTb p.- -3aXBaTa.B nHTJIH CTOn 

¢on Hel\~poHoB oT aToro npouecca Momuo C'lHTaTb 'npeHe6p 

cny'laSI MJO-aaxaaTa B KHcnopo.ne. 
3 . 4 

CKOpOCTb OCTaH0'30K H3MOllstnaCb OT 3o10 AO 1,2•10 

lihlX MlllliOIIeii, CKOpOCTb ( p.n)- COBna.nemtii C~CTaBnstna B C 

Ko .necSITKOB B ceKyu.ny. ITonpaaKa Ha npriMOCb Y. -KBa!lT• 

HH3Kofi a11eprun npoTouon oT.na•m a Te'leHne acero apeMen: 

npeBhimana .noneil: npoueara. Ha pnc,2 noKa3aHa qacTb cne 

llonennn .n.r111 npoToHoB oT.naqn .nnyx aHeprnil:, nciny•IeHHoro. 

· aucon, CqoT a nnKe · y -KBBHTOB n HecKonhKo· JlecstTKOB p1 

C'IOT II nel\TpOHHOM llHKe, 

06pa6oTKa n peaynbTaThi H3MepeHl!li 

AuunpnTypHhie cneKTpbi npoToHoB OT!llt'IH paa6lu3am!C: 

'IUCKito KnTopuanbi qepe3 0,25 Man (n.rin Ha nHTepnanbi qe 

7 



llllleHb 113 cenHua pacno nar:a-

usmcn KpncTann CTHnb6eua· 

. . . . 56 AVP 191 . 'MHO.IKHTeneM . . o . 

ncnonb30eancn MeTOA AHCKpH-

Typbi 6Lma TaKoea 1 'ITO ueliT

perricTpnpoeanncb B Te'lenuel 

lMKCeK nocne OCTaUOeKH Me- . 

U. B KaHane Heii:Tp.OHHOI'O 

BKH 1 . sanpeiUaiOIUHe npOXOIKAO

KaHanoe) 1 ecnn paccTonHne 

1wex. Connaaeunn . 

l9.T9KTOpa H HMnynbCaMH IL' . . . . 
yanLril: aHann3aTop ( AH-4096) 1 

)' KOTOpOI'O OAIIOBpeMeHIIO H3-

>JiOB OT y -KBaHTOB,. 

' cneKTpoMeTpa ocyurecTBnll.:. 

reii:TpOHOB ( Po-Be) H MoHo

.) a .H TT-: + p ... n + y , A6co

lleitTpOHOB :!:. 5%1 AOnroape-:

M9TpH'19CKOM KaHane 119 66-. . . . 
ellleane 6 E , xapaKTepH3y-. . . p 

~ Ua nonOBHHO · ebiCOTbl IlHKS) 1 

±.' 0 1 1; 015 :!:. 0 1 1 H 0,6 :!:. 0;1 1 

2;.5 u 12 Man. 

H MepHoro IL -3axnaTa 

OCTaHOBKH MIOOHa) cny'I89B 

T 

! 
I 

pei'HCTpSUHH Heii:TpOHOe H3 BC9X '19TbipeX MUlli9HOfi:, llony'IOHHbi9 3H8'19HHn 

· BpeMeHH IKH3HH M930H8 e aTHX B9IUOCTBaX coenana!OT C H3MepeHHb!MH llpy

I'HMH 8BTOpaMH, <l>ou CnyqafiHbiX coenaAe!IHH COCTaeun 17% ann cny'lan KHC

nopoaa 11 uecxonbKo npoueHTOB aclJciJoKTa a apyrux aomecTnax, 

8 OTCyTCTeHe MUlli9HH perUCTpHpOBanOCb 3aMeTHOe KOn:II'I9CTeo OCT8-

HOBOK u noMuMo ciJoua cny'lafiHbiX coanaaenufi na6nroaancn cpon
1 

aaBucnmuil: 

OT epeMOHH (apeMn IKH3!IH oKono 2MKCeK); ero BKnaa B uyne · apeMeun coc

Tannnn B pa6o'lnx .ycnoaunx npuMepHo 0,8 ciJoHa cny'laii:HbiX coenaaeunfi. 

nnSI TOJ:'O 'IT06bi Y'leCTb. ¢.OH1 38BHCniUH!l: OT BpeMe!IH~ U He HCKaiKa'rb 

ciJon cny'latluz,rx coanaaellufi ('ITo oco6euuo BSIKHO e cny'lae Kncnopona) 
1 

Mbi 

nepnonu'IOCKu npouanoaunu H3MepeHun cyMMapuoro cpoua e Te·x IKe apeMeH_. 

HbJX IIIITepnanax, 'ITO U aclJciJeKTa·1 C I'HAPHAOM nHTUn ebiCOKOll 'IHCTOTbi e 

. 14/ Ka'lecTuo MUllleuu. BeponTHOCTb IL- -aaxnaTa e nnTuu cTonb Mana 
1 

'ITO 

ciJoH HetiTpOIIOe OT aTOI'O npouecca MOIKIIO C'IHTaTb npeue6pe1K!IO ManbiM ann 

cny'lan Mro-aaxaaTa a Kncnopone. 

C . 3 . 4 -1 
KOpOCTb OCTali0'30K H3MellnnaCb OT 3•10 AO 1

1
2•10 C9K Ann pa3-

llhiX MUlliOilet!, CKOpOCTb ( /Ln) - COenaaeHJtll: COCTaBnnna B Cp9AU9M li9CKOnL

KO llOCllTKOB B CeKyUAy, llonpaBKa Ha llpHMeCb Y -KB8UTOB AnSI CaMoll: 

HU3Koli ::mepr11u npoTonon o1-na•m a Te'lollue ncero BpeMeJin u3MopeHuil: lie 

npeBhilllana aonei1 npo~eiiTa, Ha puc,2 noKaa~na qacTb cneK·Tpa ( y-n )-pa3-

nonennSJ AII11 npoTouoa oTaaqu aeyx anepruii1 nony•Iel!noro. s oanoM u3 co-

. lliiCOB, CtieT B llUKe y -KBaJITOB e lleCKOnbKO JleCnTKOB pa3 npeBbllllaeT 

C'IOT B IIefiTpOIIHOM llHKe, 

06pa6oTKa H peaynbTaThi H3Mepelluii 

J\JJIItlpaTypHbiO cneKTpbi npOTOHOe OT/la'IU pas6uaamtCb Ha 3llepreTH•• 

'lllt:KHO HIITopuanLr 'Iepe3 0 125 Mae (uliu ua UHTepaanLI qepe3 0
1
125 Mae If 
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Ananaaone ~ 5,25 Mse anSI cny'laSI cephi). B KatiecTee npuMepa Ha puc.3 . 

npueeAeH. cyMMapHhifi (no eceM ceancaM) snepreTH'IeCKHii cneKTP npoTonoe 

OTAa'IH sa: Bbi'IeToM ljlona, H3Mepennoro c Li H, AnSI cny'laSI KanbUHSI. 

3aAa'la onpeAeneHHSI H8H3B8CTHOI'.O SHepreTu-,eCKOI'O cneKTpa !f8ii~p<>-:

HOB no cneKTpy npOTOHOB OTAa'IH A8TanbHO HCCneAOBanacb MHOI'HMH 6BT~ 
/14/ 

paMu. B pa6oTe noKaaano, 'ITO MeTOA nonyqeHHSI cneKTpa nefirponoe 

nyTeM AH¢1jlepeHUHpOBllHHSI npOTOHHOI'O cneKTpa npH Bb!llOnHeHHH pstAa ycno-:

BHfi npuBOAHT K MHHHManbHbiM norpewnoCTSIM. Heo6xoAHMbie ycnoBHSI AnSI 

ycnewHOI'O npHM8H8HHSI AaHHOI'O M8TOA6 - Manhie pa3Mepbl CUHHTHnnSITOpa, · 

. nOAXOASIWHfi HHTepBan SHepi'HH nefiTpOHOB - Bb!llOnHeHbl B HCnOnb30BaHHOM . 
/9/ 

HaMH cneKTpOMeTpe HefiTpOHOB • ~OpManbHO AHijlljlepeHUHpOBaHH8 npOTOH-
/15/ . 

noro cneKTpa ocymecTenSinocb nyTeM npoBeAeHHSI oTpeaKa napa6onhi 

'lepe3 2p' + J TO'I8K (p' = J.2, ... )npOTOHHOI'O cneKTpa H H6X0)KA8HHSI 3Ha

'18HHSI npOH3BOAHOfi B CpeAHefi.TD'IKeo 

TaKaSI npoueAypa npHDOilHT K neKOTOPOMY crna)KHBaHHID neoAHOpOAHOC

reii B cneKTpe npOTOHOB 1 To eo K /10liOnfiHT8nbHOMy ywupeHHID HefiTpOHHOfi 

nHHHH Ha aenH'IHHY 

II ~ 
2 
., .. (2p' + l)a' 

a' - WHpHHa SHepreTH'ISCKOI'O /lHllllll30H6 D SHepreTH'I8CKOM cneKTpe 

npOTOHOB OTAll'IH). 
/9/ 

8Ta npoueAypa AH¢¢epenuuponounst 6bWa onpo6oaana AnSI cny'laSI 

HllW8I'O cneKTpOMeTpa Ha MOHOXpOM6TH'IeCKHX H9HTpOHaX pa3HOfi sneprHH 

H HeiiTpOHaX H3 (Po- Be). 

Ha puc.4 t- 7 npuaeAeHhi snepreTH'IeCKHe cneKTpbi nefirponoa us peaK~ 

uuu SIAepnoro Mro-aaxaaTa, nony'leHHhie yKaaaHHhiM DhiWe cnoco6oM, a ua . 

puc.8 - cneKTp ljlona, CHSITbifi C L i fl B Ka'leCTDe MHW8HH. 

nnSI cny'laSI ~ -aaxaaTa B cepe npOH3BOAH6SI onpeAenstnaCb no liSITM 

TO'IKllM BO BCeM AHana30He SHeprufi; AnSI OCTanbHblX Slllep B AHllllll30HO 

10 
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Pnc. 4• 8iiepreTH'Ie~KHfi cneKTp neii:Tponoa us peaKUHH SIAep 
nuTa n KncnopoAe. 
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B KatteCTBe npHMepa ua pHc,3 . 

iepreTHtteCKHfi cneKTp npOTOIIOB 

H, ,anSI cnyttaSI KanbUHSI, 

~preTH~ecKoro cneKTpa uefiTp~ 

!Ccneaoaanacb MHorHMH anT~ 

nonytteHHSI cneKTpa uefiTpouoa 

pa npH BhmonueHHH pSIIla yen~ 

~. Heo6xoaHMbie ycnoaHSI anSI 

anhie paaMepbi CUHIITHnnSITopa, · 

BbinOn!lellbl B HCllOnb30B8HHOM 

~110 aH~~epeHUHpOBBHHe npOTOH

ipOaeaeHHSI oTpeaKa napa6onhi 

:>ro cneKTpa H uaxomaeHHSI ana-

MY crnamHaauHro ueoauopoauoc

biiOMy ywHpeHHID UefiTpOIIHOH 

rJ a' 

n auepreTHtteCKOM cneKTpe 

/9/ 
IQ Ollp060BQHlt anSI cnyttaSI 

x ueATpouax paauofi ·aueprnH 

He cneKTpbl HefiTpOHOB H3 peaK-

1611HbiM Bbicie cnoco6oM, J na · 

3CTBe MHWeHH, 

aoauaSI onpeaenSinacb no llfiTH 

:TanbllbiX naep B aHanaaouo 

1 

Puc, 1. 3iiepreTHtteCKHfi cneKTp HefiTpouoa Ha peaKUHH staepuoro ll - aax-
I 

I 
nnTa B KHcnopoae. 
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Puc·. 9. 8aepreTH'l9CKoe paapeiiieane ( 6. E n ) ( nonHaSI IIInpnHa · Ji:a nonoBn
He Bb!COTbl nnKa) ltnSI· Heii:TpOHOB .pa3HbiX· aaeprnii:. IlyHKTllpHbie nHHllli no
K83blB8IOT KOpllllOp ' JlnSI 9TOH BenH'lliHbl , ( paBHblH YllB09HHOH CT8TliCTli'l9CKOH 
OllJH6Ke) 

1 
nony'leHHbiH C noMOIIIbiO. Y - .liCTO'lHliKOBi . TO'lKli npeJlCT8BnSIIOT 

pe_ay nbTaT .· uaMepeHHSI_ ( 6. E '1 ) no ae"ii:TpoHaM na peaKUHll d ( t. n ) a n 1 · 

TT + p .-+ n + y • Kopnnop 1. COOTB9TCTByeT 3H8'l9HliSIM a,=. 0,125 M 9B li 
p, = .I • Korunop 2 ~ 3H8'l9HHSIM a' = 0,25 MaB II p, =· I Kopnn.op 3 

3H8'!9HIIHM a, = 0,25 ·MaB li p' = .2 •. ' 

16 

~,· 

.. 

j: 

~ 5,25 MaB nponaBonaaSI onpenenSinacb no TpeM TO'!KaM, a n1 

no· llSITII. 

8aepreTH'leCKoe paapeiiieHne fl E n cTaTHCTH'leCKaSI T· 
n 

pe Heii:TpOH~B Xy)l<e 1 '19M anSI DpOTOHOB 0Tll8'lll1 'ITO CBSI38HO C n 

Maunu B npouecce o6pa6oTKH. 3amicnMoCTb oT aTux napaMeT: 
/9/ . . 

ro cneKTpoMeTpa npnBeneua Ha puc.9. 

IlonpaBKli Ha JlBOHHOe paCCeSIHRe Heii:TpOHOB B KpliCTannE 

aa SinepHhie peaKunn c smpaMH yrnepona, ua ueynpyroe paccE 

HOB B MHIII9HSIX, Ha Kp89Bble a!fl!fleKTbi, Ha aHH30TpODHIO ynpyr 

paCC9SIHliSI H. Ha 38BHCliMOCTb 8MDnHTYllbl :CUHHTnnnSIUllli OT yr 

HefiTpoHa OTHOCHT9nbHO OCH· MOHOKpHCTanna C_THnb6ena 6binli 
/9/ 

Man hi 

06cvmneuue peaynbTaToB 

Kncnopon. Han6onbiiiHii: HHTepec nm1 Teopnu gnepuoro M 

npencTaBnSIIOT aKcnepnMenTanbHbie naHHbie, nony"'eHHbxe anSI 1 

DOCKOnbKY· Bb!COKOB036y>KJl9liHb19 KB83HCBSI38HHbl9 COCTOSIHHSI1 

1 2 C Hnll 1 6 0 II3Y'l9Hbl. JlOBOnbHO XOpOIIIO B npyrux gnepHbiX pe 

·aaepreTn"'eCKIIii: cneKTP ueii:TpouoB na peaKllliH Mepuor< 
16 11 18/ 

B 0 6bin paCC"'liTaH B pa60TaX 1 118 OCHOBe Dp9JlCT8B.Jl 

HllpYIOIIIeii: ponn B036y>KJl9llliSI KB83HCBSI38Hllb!X COCTOSIH~ii: npO! 

Sillpa, ao c ncnonb30BauneM pa3nR"'IlbiX Moneneii: nixsr onncauu 

06IIIHM nnsr Bcex aTnx pac'!eToB , srnnsreTcsr npencKaaaune o n 

B CDeKTpe Heii:TpOHOB nuHuii:, COOTB9TCTBYIOIIIHX nepeXOJl8M 113 

o-, z ' 2 

16. . 
npoMe>KyTO'lHOrO Sillpa N · B OCHOBHOe COC 

Horo Sillpa 1 5 N 
/19/ . . 

B cneKTp uefi-rpouon paCC"'RTaH no -reopun, enHHhll 

· ThiBaxomeii: npSIMbie u peaouaHCHbie npouecchx. PeaoaaacHaSI c1 

"'aeMoro TaKIIM o6paaoM ueii:Tpouaoro cneKipa, KoTopaSI npn ·· 

17 
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.10 

(nonHaH WHpHH8·H8 nonoBH

Ifi~ nyHKTHpHble JlHHHH no-

1 YAB?eHHOH CT8THCTH'IeCKOH 

iKOB; TO'IKH npeJ;ICT8BJ1HIOT 

3 peai<u1m d (t. n )a n/ 
ttieHHHM a'= 0 1 125 M SB H 

MsB 11 p' = j Kopnn.op 3 
' 

' ,I 
•, 

I 

~ 5 125 MsB npon3BonnaH onpenenHnacb no TpeM TOtiKaM1 a nnH > 5,25 Msa -

no· nHTH. 

3HepreTH'IeCKOe pa3peweHHe ~£n ll CT8THCTH'IeCK8H TO'IHOCTb B cneKT

pe HeiiTpOHOB Xy)Ke1 '!eM AJlH ITpOTOHOB DTAA'IH1 'ITO CBH38HO C IJOTepHMII HU$op

M8llllll B npouecce o6pa60TKH. 3aBRCHMOCTb OT 9TllX napaMeTpOB AJlH Hawe

/9/ 
. ro cneKTpoMeTpa npnaeneua ua pnc.9. 

nonpaBKll Ha ABOHHOe pacceHHHe HefiTpOHOB B KpllCTanne CTHJlb6eH8 1 

ua gnepHbJe peaKunn c smpaMn yrnepona, ua Heynpyroe pacceHune uefiTpo

HOB B MHWeHHX, Ha KpaeBbJe s$$eKTbl 1 Ha 8HII30TpOITHIO ynpyroro ( n p) -

pacceHHHH u· Ha 38BHCHMOCTb 8MIJJ1HTYAbl CUHHTHJ111Hllllll OT yrna naneHHH 

uellTpOH8 OTHOCHTeJlbHO OCH MOHOKpHCTanna C.THnb6eua 6binll npeue6pe)KIIMO 
. /9/ 

M8Jlbl 

06cy)Kneane pe3ynbTATOB 

Kncnopon, Han6onbwnfi HHTepec nnH Teopnn HAepuoro MI0-3axaaTa 

npeACT8BJlHIOT 9KCIJepnMeHTAnbHbie ll8HHble 1 nonyqeUHbJe AJlSI nerKIIX Mep 1 

IJOCKOJlhKY· BbJCOKOB036y)KAeHHbJe KB831ICBSI38HHble COCTOSIHHSI1 UAIJpl!Mep 1 

/5 16 17/ 12 c nnu 16 0 H3y'IeHbi. noaonhHo xopowo B npyrnx gnepHbiX peaKUliHX ' 1 
• 

. 3HepreTH'IeCKIIH cneKTp UeHTpOHOB 113 peaKUilll HAepuoro, MI0-38XB8T8 

16 11 18/ 
B 0 6bJn p8CC'Il!T8H B pa60T8X 

1 
!Ia OCHOBe npeACT8BJlOIIIIH 0 AOMII-

IIIIpyiOIUeH p01111 B036y)KAeHHSI KB83l!CBH38HHblX COCTOSIUllfi npOMe)KyTOtiHOI'O 

HApa, HO C IICIJOJl.b30B8HIIeM p83Jlll'IHblX MOAenefi AJlH OIJHC8UliH UX npHpOllbl. 

06IUIIM llJlH BCeX 9TIIX pactieTOB , HBJlHeTCH rrpellCK838Ulle 0 npeo6Jl8ll8Hilii 

B CIJeKTpe HeiiTpOHOB JliiHHfi 1 COOTBeTCTBYIO!UifX nepeXOll8M 113 COCTOHlliiH 
1 6. 

0- 1 J 1 2 npOMe)KyTO'IHOI'O Hllpa N · B OCHOBUOe COCTOHfllle IWHe'I-

HOI'O Mpa 15 N 
/19/ 

B cneKTP aeATpoaoa pacc'!nTaH no Teopnn, ettHHbiM o6p~aoM y'IH-

. TbiBaiOmefi npSIMbie n pe3oHaHCHbie npoueccbi. PeaonaHcHaSI CTpyKTypa nony

'!aeMoro T8KHM o6pa30M HefiTpOHHOI'O CIJeKTpa, KOTOp8SI ·IJpH IJOllXOlle 1 ·IICIJOJlh-

17 



).\: 

/lSI 
ayeMoM B pa6oTe , B03HHKana KaK cnencTBHe rrpennonomeHHH o peao-

HaHCHOM B036ymneHHH Hapa npH .ll- -3SXBaTe, HBriHeTCH' peaynbTSTOM B3SHM

HOfi CBH3H pa3riH"'HhlX KaHariOB H KOrili9KTHBH38UHH B036ymneHHfi Hap~ B 06-

naCTH HerrpepbiBHOI'O ClleKTpa. 

C HaiiiHMH 3KCnepHM9HT8ribHbiMH naHHbiMH {cM.pHC.4) HaHny"'IIIHM o6pa30M 

cornacyeTCH cneKTp, pacc"'HTaHHbiii: ~ 1181 
Ha ocHoae onncaii~H KBa3HCBH

a·aHHhiX COCTOHHHii: no MonenH fonbnxa6epa-Tennepa C y"leTOM CnHH-H30CnH

HOBbiX COCTOHHHfi. llonomeHHe Tpex o_CHOBHbiX KBS3HCBH3SHHbiX COCTOHHHfi 

• 1 6 N · nony"leHo nyTeM en mira Ha 2·,5 MaB c6cTosiHHii: ruraHTCKoro AHnonb-
- /18/ . 

HOI'O pe30HSHC8 B 1 6 0 o llpHBeneHHbie B pa6oTe 3HS"l9HHH 3Hepi'HH 

nux cocTOHHHii:, paBHbie,20,0 {2..;.); ·_22,0- {C) H 24,5 MaB {1-). xopoiiio coe

nanaiOT. C T9MH {20,2; 22,2 H 24,2 MaB) 1 KOTOpbi9 nony"laiOTCH H3 8KCriepn-
. . . - /16/ 

: MeHTOB no cneKTpaM ¢oToHeHTpOHOB - , no ceqeHHIO ¢oTonornouteiiHfl, pe-
15 160 /17/ 

aKunfi N ( P, y ) _Hnu Heynpyroro pacceHHHH aneKTpouoo 
0 

-, Ecnu aanaTb 3Hepi'HIO OCHOBHbiX riHHHii: B Heii:TpO~HOM cneKTpe {.En a2,9; 
/18/ . . 

4,6 MaB H 6,6 MaB) B cooTBeTCTBHH c peayllbTaTaMH pa6oTbi ._ H npe-

ue6peqb B03MOmHbiM BKnanoM HerrpepbiBHOI'O cneKTpa ,· TO rrony"'OIIJIJ,Jtl. JI8MH 

cneKTp MOmHO C nOMOillbiO MeTona .HSHM9HblliHX KBanpaTOB paanmt<HTb 11£1 OT

n~llbHbie nnHHH rayccoeoii: ¢opMhi. 

Y"'HTbiBSH 3Ha"leHne a6coniOTHoro BbiXona Heii:TpOHOB nnH aTotl 31lepr·o
/20/ 

TH"l9CKOfi o6naCTH 1 paBHOe 0,58 ±. 0,07 1 MOmH_O ~rrpeneriHTb (cM.Ta!Snu-

UY 1) 3Ha"leHHH BepOHTHOCTH · :1r ncnycll!aHHH HefiTpOHOB anfl KS>KilOtl H3 111·1-
-n 

IIIeyKa3aHHbiX riHHHii: B cneKTpe Heii:TpOHOB • .0nH 6onee nOriHOr'O OliHCSJIHH 

aKcnepuMeHTanbHoro cneKTpa cnenyeT no6aBHTb cna6yiO, riHHHIO c aueprHon 

f E = 5,5 MaB. 8Tofi nnHHH l)W)I{eT cooTBeTCTBOBaTb,· HanpuMep, nepexott. 
n ' . . 

c. ;Heprnefi 5,3 MaB na KBanpynonbHoro cocToHHHH 2+ {E=23,5 Mau) Slllpn 
16 . /18/ . . . + + .1-5 . • 

N B onHo na cocTOHHHii: 1 /2 , 5/2 gnpa N • 3aceneuuo :'ITHX 

COCTOHHHii: gnpa 
1 5 N 1 aanpeiiieHHOe B '"'HCTOii: "'SCTH"'HO-Ab!pO"'H.Ol! MO/tOIIH 

/21/ . 
, npoucxonuT B 15% cnyqaeB rronHoii: BepoHTHOCTH pacnana KDa3HCIHt .. ,nu-

18 

Ta6.11KI\a 

E rv ,1188 I Wn- (ucnep.) I r,Mn(ucnep.) I r 

2,9 0,23,t0,06 *) . I,9_;t0,3 

4,6 o, 12_;t0, 03 0,5,10.,1 

5,5 o, 06,t0, <!2 o, 7,t0,2 

6,6 o, 12,t0, 03 l,l.t0,2 

il) yuctOJt C E 11 .> 2,25 llaB; ,l.ll· BC81 URn \1\. 
2 ?( _ -20 npx qxc.1e cteneael caodo~w; paaaow I~ 
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aue npennono:lKeHHH o peao

HBnHeTcH· peaynbT£lTOM B38HM

UHH aoa6y:lKlleHHlt H!lpa B o6-

1. (cM.pHc.4) H~Hny'IWHM o6pa30M 

OCHOBe OfiHC8HHH KB83HCBH-

~nepa C yqeTOM CfiHH~H30CfiH

{B£l3HCBR38HHblX COCTOHHHlt 

~TORHHlt ruraHTCKoro llHfiOnb-

/18/ 
Te 3H8'19HHH aaeprHH 

H 24,5 Maa (1-), xopowo coa

opbte nony'la!OTCH ua aKcnepH

ceqeHHIO ¢oTonornouteiiHH1 pe-
/171 

pacceHHHH aneKTpouon 

JOijHOM cneKTpe ( .fl' n •2,0 i 
/18/ 

oTaTaMH pa60Tbl H npo-

l9KTpa ,· TO nony'IOIIJIJoll\. li8MH 

KBanpaTOB paanomHTh 11a oT-

He~TpOHOB llnH STOlt 3JIO(H'O

.fO:lKHO onpenenHTb ( CM. Ta6nu-. ,··· .. . 

aeliTpOHOB llnH K£llKilOlt ·H3 111·1-

1 6onee nonaoro onucanust 

b cna6y10, nHHHIO C 3IIOJlrHOII 

raoa:aTb 0 HanpHM.ep, nopGXOtl. 

HiH·H .. 2+ (E=23,5 Mau) SlllJlll 

mpa 1 5 N • 3aceneuuo :~THX 

'18CTH'IHO-llblpO'IH.Olt MOIIOJIH . . 

SITHOCTH paCfi£lll8 l<Dft3HCI'\SI~HIII-

r 
I 
t' 

I 
i 
I 

I 
·I 
I 
I 

t 
r 
l 
'i 
I 
! 

-

.. 

'fa6Jnn~a I 

En.-, lias W ;v (axcnep.) r, llaB (8JtCD8p.) r,M3B(annapa :r.) 

2,9 0,23.;t,0,06 ~) I,9.;t.0,3 0,6o-0,70 

4,6 O,I2.;t.0,03 O, 5.;t.O, I 0,65-0,75 

5,5 O, 06.;t.O, 02 o,7.;t.0,2 0,90-1,05 

6,6 O, 12.;t.O, 03 I,I.;t.0,2 0,90-1,05 

•) yqacroJt c E 11 > 2,25 llu; . ,I.U sell .uan VI/..,_ •0,27.tO, 07; 
d2_~o A p ~ np1 qJcJe creneael CBOuO,I.Yj paBHOM 14. 
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i 

I 
I 
!: 
(, 

. ·Hb!X COCTOSIHHH 16 N , 'ITO o6'hSICHSieTCSI 'KaK BKn8AOM nepeXOllOB _6onee Bbl-

. COKOH CTeneim aanpeTa, TaK H TeM. 06CTOSITenbCTBOM, 'iTO, Hanp~Mep, OCHOB-
. : .. 16. . . .. . . • . • 

HOe COCTOSIHHe. 0 npellCTaBnSieT co6ofi He 'IHCTyiO KO,!HpHrypaUHIO 

. )i s) 4 ( j p/2 
• a BKnroq~~T npHMeCH ( j p r 2( j d sl2) 2 UliH ( j p r 2(2 s zl ;l 

COCTOSIHHH. AaanOI"H'IH8SI CHTYBUHSI HMeeT MeCTO B ciiyqae lfloTOSJJlepHb!X pe
u /21,22/ 

8KUHH • 

w 
n 

=0,27:!:.0,07 nnSI nHHHH c E =2,9 Mas He npoTnsope-
n 

3aa1JeHHe 

'IHT a6conroTHblM 3H81JeHHSIM BepOSITHOCTH W HCrryCK8HHSI y -KB8HTOB Ha 
. /21 23! . 

aKT· Mro-saxsara ( EY =8,322 Mas)· ' npn nepexone H3 cocTOSIHHSI 
' .• 1 5 . . . . /211 . /23/ . . 

3/2 Sillpa N ( wy =0,25+0,023) H ( w =0,20+0,05) .• 'ITO Mo-
. . - . . y -

:lKeT cny:lKHTb UOllTBep:lKlleHHeM npaBHnhHOCTH CXeMhl pacnana, nponno:lKeHHOH 
. . . 118/ ' . . . 

B pa6oTe . • CnenyeT OTMeTHTb, 'ITO 3Ha'leHHe W n . llnSI ardfi nHHHH MO-

:lKeT 6bJTh sashJweHo,. nocKonbKY He y'ITeH yqacroK cneKrpa MeHhWHX.aHepran. · 

l13MepSieMaSI WHPHHa aTOll COOTBeTCTByromeli y -nHHHH, o6ycnosneHH8SI non-

_nnepOBCKHM ywHpeHHeM, He ·npOTHBOpe'IHT npellCT8BneHHIO 0 3aCeneHHH COCTO-
• . /21/ . . 

.. _SIHH_SI nyreM u_cnyCK8HHSI HeliTpOHOB c En =2,9 Mas • 3KcnepnMeHTanbHOe 

·3Ha'leHne sepOSITHOCTH 9TOI"O n, y K8CK8ll8 He npOTHBOpe'IHT paC'leTaM 
. Teop. · · /18/ . • · u • · - . 

· W "' 0,3 Ha ocHose o6cy:lKnaeMoH Monena SJJlepHoro ll -aaxsa-
n,y 

ra. 

Bn_ll aHepreTn'lecKoro cneKTpa HeiiTpoHos, · paCC'IHTaHHoro B 
/19/ • u . /18/ 

pa60Te 1 noXO:lK H~ TOT, KOTOpb!H cnenyeT H3 pa60Tbl 0. H Ha nony-

'IElHHblll HaMn, xoTSI nnSI ·npasHnbHoro cpasneHHSI neo6xonnMo yqecrh nonnne..;. 
: . u u /25/ 

pO~CKOe ywnpeHHe HeHTpOHHbiX nHH~fH 

3HepreTH1JeCKHll cneKTp HeliTpOHOB OT MI0-38XB8T8 s 16 
0 6bin HellaB-

/28/ . . . . -. 
HO H3MepeH B • B aToM cneKTpe TaK:lKe 3aMeTHhi oTnenb~hie nHHHH, co-

oTsercrsyromne · aa6nronaeMhiM HBMH, onHaKo, OHH · Bhipa:lKeHhi MeHee q.eTKo~ 
. . /28/ . 

OcHosHoe oTnH'IHe cneKTpa pa6oTbi oT nony'leHaoro HBMH .cocroaT s· 

TOM, 'ITO BhiXOll HeHTpOHOB B o6naCTH ManhJX aHepi"HH 38MeTHO 6onbme llnSI 
. /28/ u 

cn.eKTpa li3 . • AsTOpbi aroa pa6oTbi nonararor, .'ITO sospacraHHe Konaqecrsa 

.HefiTpOHOS Manoli 9Hepi"HH no cpaBHeHHIO C npellCK838HHbiM Teopaeli CBSI38HO 

20 
~ 

. ' 

c sKnanoM cneKTpa HeiirpoHOB ucnapeHHSI. OnHaKo pacxo:lKnenue 

ManhJX aneprali MO:lKeT 6htTh o6ycnosneao neKoppeKTHhJM yqeroM 
.. /28/ . . 

6oTe , noCKOnhKY B OTnJl'IHe OT H8W9H pa60Thl ee aBTOp8MH 

TOnhKO lfloa cnyqafiHhJX cosrranenuli, a raK:lKe reM, 'ITO rrpouenyp1 

UHpOS8HHSI npOTOHHOI"O CIT9KTpa B cnyqae 6onbWHX neTeKTOpos, H 
. /28/ . 

S pa60T9 , rrpHBOllHT K CyllleCTSeHHOMY HCK8:lK9HHIO HeliTpOHH 

B o6naCTH HH3KHX 9H9pi"Hli. 

CneKTp HeliTpoHos, rrony'leHHhrfi HBMH, He conep:lKHT aaMeTH 

ucrraparenbHhiX HeiirpoHoB H s aToM CMhrcne cornacyercSI co em 
u . 16.0 /18/ 

neuTpoHos as .• rny6oKaSI aHanorHSI Me:lKllY npoueccaMH . . 

lfloroHyKnoaos n shriiera Heiirponos npa SillepHoM ll- ..;.aaxsare JlE; 

CSI T8K:lKe S 9KCmipHMeHT8X ITO 38CeneHHOCTH CBSI38HHhlX COCTOSIH 
/21,22/ 

HhlX Sillep S K8:lKJlOH H3 9THX peaKUHfi • 

Cepa H Kanhuaii. 3aepreTH'IeCKHe crreKTphl HeiirpoHos or ll 
32 40 . 

S S H Ca HMelOT SHll, OTnH'IHhlfi OT .TOI"01 KOTOphrfi nony'leH 

KHcnopona. B o6onx crreKTpax Ha6nronarorcSI oco6eHHOCTH rana o· 

nanali nnn ·wHpOKHX rronoc Ha nonno:lKKe H3 aenpephiBHoro cneKrp 
/27/ 

C'IHT8Tb 1 'ITO OH8 HMeeT lflopMy HCITapHTenbHOI"O cneKTpa ( j 

"' En exp [- En IT ] , rne T - reMrreparypa KOHe'IHOI"O H.llpa) 

.:.. ' . 32 s 40 'IHCTo ycnosHo paanenHTh crreKTpbr or ll -aaxsara s H 

'lacra nyreM rrposeneHI!SI KpHshiX ucnapurenhHoro crreKTpa no MH 

oco6eHHOCTeii B cneKrpax (eM. rryHKTHpHble nHHHH Ha pac.5· H 8, 

raSI llnSI KOHe'IHhlX Sillep 31 p H 39 K Te~meparyphi, COOTSeTCTSeJ 
/2' 

1,5 Mas). TaKHe 3Ha'leHHSI Hllepilofi reMneparyphl xapaKTepHhJ 

aHepruu sos6y:lKneHHSI "' 20 Mas, uMeiomefi Mecro s npouecce ll. 

Ta Ha cpellHHX rulpax. llpH T8KOM. rrpennonO:lK9HHH .. nHHeH1J8Tb!H" i 

crasnSieT s cny'lae cephi npuMepHo 0,32 scero Bhixona · Hei!:rpoHo: 
/20/ u 

sane (1,50 - 12,75) Mas ana 0,14 or nonHoH sepoSITHocn 

XS8T8; nnSI cny'laSI KanhUHSI 9TH UH!flpbl, COOTB9TCTBeHHO, ."' 0,1 

nnH HHTepsana (2,0 - 13,0) Mas. 
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lJlOM nepeXOJlOB .6onee Bbi- · 

:TBOM,, 'ITO, HanpHMep, . OCHOB

:TyiO H:o.ucf>11rypaunro. 

)
2 nim(ip;-2(2stf;l . . 

.,;2,9 Man He npoTnnope-

ICHyCKaHHSI y -KBaHTOD Jia 

nepeXOJle H3 COCTOSIIIHSI 
. /23/ . . 

=0,20:!;.0,05) · 1 'ITO Mo-

lMbl pacnaJla, npoJlno)KeJIHofi 

e W n JlnSI aTOM nHJIHH MO

OK cneKTpa MOIIbWHX.aHepr11fi, . 

·-nnmui, · o6ycnonneHHaSI JlOn-

ranneJIHIO o 3aceneHI1H cocTo-
. /21/ . . . . 

~aB • 3KcnepHMOHTanbJIO~ 

npOTI1BOpO'IHT pac'IeTaM 

~ollen11 SIJlepHoro ~ -3axna-

paCC'IHTaHHOI'O B 
. /18/ 

3 pa6oTbi ; · H J_ta nony-

Heo6XOJlHMO y'IeCTb Jlonnne.;. 

16 
3aXBaTa B · 0 6bin HeJlaB-

IOTHbl OTJlenhHbiO nHII1111, co-. ' . 
fl Bbipa~eHb! MOHOO 'IOTKQ, 

Y'IOHHOI'O HaMH · ,co_CTOHT B 

eprnfi 3aMeTHo 6onhuie JlnSI 

T, :'ITO BO~paCTaHHO KOnU'IOCTBa .. 
CKa3aHHbiM TOOpHefi CDSI3aHO 

! 

I 
·:1 
' 

I 

r 
I 

C DKnaJlOM cneKTpa HefiTpOHOB ucnapeHHSI, 0JlHaKO paCXO)!{JlOHI10 D o6naCTI1 

ManbiX aHeprHfi MO)!{OT 6b1Tb o6ycnonneHO HOKOppeKTHbiM Y'IOTOM cf>oHa B pa-

60Te 
1261

, noCKOnbKY B OTnli'IHO OT Hawefi pa60,Tbl ee aBTOpaMH Y'II1Tb!Ban,CSI 

TOnhKO cf>oH cny'IafiJibiX connaJleH11fi, a TaK)!{e TeM, 'ITO npoueJlypa JlH$$ epeH

·ul1ponaJII1SI npoToJIJioro cneKrpa B .cny'Iae 6onhW11X JleTeKTopon, ncnonb3yeMbiX 
. /26/ 

B pa60TO , np11B0Jli1T K CYWOCTBOIIHOMY HCKa)!{OHHIO HefiTpOIIIIOI'O CneKTpa 

B o6naCTH HI13KHX auepr11fi. 

CneKTP JiefiTpoHon,. nony'IeHHbiti JiaMI1, He coJlep)!{I1T 3aMeTnoro DKnaJla 

ucnapuTenbHb!X HefiTpOHOB 11 B aTOM CMbiCne CornacyeTCSI CO CneKTpOM $oTo-
16.0 /16/ 

uefiTpoHoB 113 .• fny6oKaSI auanoruSI MO)KJlY npoueccaMu 11cnycKaJIHSI 

$OTOIIyKnOHOD H BbineTa JiefiTpOHOB npu SI!IepHOM ~ .;.3aXDaTe Jl€MOHCTpHpyeT

CSI TaK)!{O D aKCnepi1MOHTaX no 3aceneJIHOCTH CDSI3aHIIblX COCTOSIHI1fi KOHe'I-
/21,22/ 

HblX SI!Iep B Ka)KJlOll 113 9TI1X peaKUHil • 

Cepa 11 Kanhuun. 3uepreTH'IeCKue cneKTpbi uefirpoHoB or ~ -3aXBaTa 

B 32 S 40 . 
H Ca 11MOIOT BHJl, OTnH'IHblfi OT TOI'O, KOTOpblfi nony'IeH B cny'Iae 

Kucnopo.na. B o6oux cneKTpax Ha6nroaaiOTCSI oco6eHHOCTu T11na OTJlenbHbiX 

nuHufi unn wupoKux nonoc Ha noJ:tnO)!{Ke H3 H~npepbiBHoro cneKTpa. Ecnu 

/27 I ( N.·" ., C'IHTSTb, 'ITO OHa 11MeeT $opMy HCnapuTenbHOI'O CITOKTpa 

"' En exp [- En IT] , r)le T - TeMnepaTypa KOHe'IHoro SIJlpa), TO MO)!{HO 

- 32 s 'IHCTo ycnonJio pa3aenuTb cneKTpbi or ~ -3axnaTa B H 
4° Ca Ha JlBe 

'I8CTU nyTeM npOBOJlOHUSI KpHBbiX ucnapuTenbHOI'O cneKTpa no Mi!IIHMyMaM 

oco6eJIHOCTeil B cneKTpax (eM. nyHKTnpHbie nuHHH ua puc.5 H 6, npe.nnona

raSI }:lnSI KOHO'IHbiX SIJlep 
31 p U 

39 K TeMnepaTypb1 1 COOTBOTCTBOHHO, 1,7 H 
/27 28/ 

1,5 Man). TaKue 3Ha'IeHuSI srnepHolt TeMnepaTypbi xapaKTepHbi ' JlnSI 

auepruu no36y)!{!IOHHSI .. 20 Man, HMeioWeJ1 MecTo B npouecce ~ -3axna-

Ta Ha cpe!IHHX SIJlpax, npu TaKOM. npeanonO)!{OHHH "nHHetiqaTblfi" CITOKTp CO

CTaBnSieT B cnyqae Cepbl npHMepHO 0,32 BCOI'O BbiXOJla HefiTpOHOB ·B HHTep-
/20/ . 

nane (1,50 - 12,75) Man unu 0,14 oT nonHolt neposrTHOCTH ~- -3a-

xnaTa j anSI cny'IaSI KanbUHSI 9TH Ul1$pbl 1 COOTBOTCTBOIUI01 ."' 0,1 H oi 0,03 

anSI HHTepnana ( 2,0 - 13,0) Man. 
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C 
• - . 6 ./6/ 

neKTp HellTpOHOn OT /l- -aaxnaTa n KanbUHH H3MepSinCH n pa OTe. 

n ycnonnHX xynmero anepreTH'IeCKoro. paapemeHHH. <l>opMa cneKTpa, nony

'leHHoro B aToll: pa6oTe, 6nnaKa K na~IIILIM Hamero aKcnepnMeHTa, ecnn npo~ 

H3neCTH ycpeJlHeHHe H8liiHX Jl8HIIh!X no Jl0CT8TO'IHO 6onbliiOMY anepreTll'IElC-
. . . . ffll 

KOMY llHTepnany, OJlHBKO 3Ha'leH!le S!JlepiiOfi TOMnepaTypbl, nonyqeHHOe B 

]lnSJ cny'laSI Jl- -3aXn8T8 B 4° Ca.'lieGKOnbKO 60nbl1Ie; B03MO)KH0. a TO CnSI3a- 0 

ffll . . . 
HO C TeM, 'ITO n necb CIIeKTp D o6naCTH ManbiX aHeprnii: C'IHTaeTCSI 

. /30/· 
ncnapnTenhHbiM. B cneKTpe HefiTpoHon oT ¢oTonornomennSI n cepe na , 

H3MepeHHOM T8KHM )Ke MeTOJlOM, KllK H B Jl81UIOfi pa6oTe, COOTHO!lleHHe im

Heii'laToii n ncnapHTenbHOfi qacTefi cneKTpa, a TaK*e TeMnepaTypa Slllpa· 

npnMepHo TaKne *e; KaK H n cnyqae 11°- -aaxnaTa. l1HTepnpeTaUHIO cn·eKTpa 

B cnyqae cepbl MO)KHO IIOIIbiTBTbCH OCYlllOCTDHTb nyTeM CpanHeHHSI C Jl8Hlibl-
-

0 /31/ . " • /31 32/ " 
MH no ¢oTOIIOI"nomeHHIO H HCIIyCKBIIHIO ¢oTOHe1ITpOHOn ' • Ecnn 

C'IHT8Tb, 'ITO IlpH Jl'- -aaxBaTe B 
32 

.'i IlpOHCXOJlHT B036Y*lleHHe COCTOSIHHH 

SIJlpa 32 p , IIOnTOpSIIOlllllX aHepi"CTH'IOCKHfi CIIeKTp COCTOSIHHH SI}lpa 
32 S 

HO CllBHHYThiX Ha 5,3 Mas OTHOCHTCnbiiO nocneJlHIIX, TO MO)KHO nony'IHTb 

3H8'1eHHSI aHepi"HH HeiiTpOHOn B CIICKTpO OT /l- -aaxnaTa, npnneJleHHhJe n 

Ta6n. II • Dpn TaKOM nonxone nanny'lmHM o6paaoM CTpyKType oco6ennocTeii: 

B nony'leHIIOM HaMH cneKTpe cooTneTcTnyoT npennono*eHne o6 onpenenSIIO

meM nKnane nep"exoaon 'n ocHon.noe cocTo~nHe smpa 
31 

P • AnanorH'IHhiii: 
' /30 33/ 

BhiBOll aenaeTCSI Ilp8KT!l'leCKH BO BCeX pa60T8X ( CM.1.118IIpHMep, ' , ) no 

cneKTpaM ¢o!OHeiiTpOIIOn. 0Jlii8KO ¢opManbiiO Henb3SI HCKniO'IIlTb BKna}la ne

pexoaon n noa6y*lleHHoe coCTOHH!le 31 p , TeM 6onee·, 'ITO nepnhie nna :sa-

( 
. ' /34/) ' 

cenHIOTCSI C 6onbrueii nepOHTHOCTbiO CM. pa6oTy • lliHpOKHH M8KCHMYM 

B o6naCTH 9+-12 Man Hen03MO)KH0 OIIHC8Tb TOnhKO nepeXOllBMH B OCI!OnHoe 

COCTOHIIHe n paMKaX ll8HIIbiX Ta6n.Jf , IIOCKOnbKY ero lllHpHH8 He HC'IeimJ,I-
- ' • ' • • 

0 /31/ 
~aeTCSI nHHHSIMH 9,2 n 10,5 Man. OanaKo n HeKoTophiX pa6oTax (eM. - ) 

yK83hJB8eTCSI Ha cymecTnonaHHe COCTOSIHHSI c' aueprHeii 27 Man B CIICKTpe 
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. ./6/ 
>anhulm H3Mepsmcn B pa6ore 

nrre'uRn, 4>opMa cneKrpa, nony

nrrero aKcnepnMeHTa, ecnR np'o-:- · 

!lTCY'IHO 6onhw~M)r anepreTII'IOC-
. /6/ 

reMneparypbi, nonyqeuuoe n . 

6onhwe; B03MO;>Kll0• arc cnn3a- · 

R ManbiX aueprRit C'li!Taercn· 
/30/· 

)TOnornomeann B cepe ns 

li!IIOH pa6ore, COOTHOIIJ.eHIIe n11-

a TOK;>Ke reMneparypa nnpa· 

tXDara: l1HTepnpeTaUIIIO cneKTpa 

JRTh nyreM cpanueann c nallllbi-
. ·. ·.· " . /31 32/ . 

cfloroHeHrpoaon ' , Ecnn 

{QJlHT D036y;>K.Qe11He COCTOHIIHH 

:neKTp COCTOHIIHH stnpa 32 S 

:ne.QIIRX, TO MO;>KHO nonytiHTh 

, -saxnara, npnneneHHbie B 

pasoM crpyKrype oco6euuocrefi 

npennono;>Kenne o6 onpenenmo

Ie nnpa 
31 P. • AaariorH'lllbiil: 

. ., . /30 33/ 
ax ( CM,,uanpnMep, ' _ ) no 

> aenhsn ncKnrotiRTh BKnana ne

reM 6onee, q·ro nepBbte nna sa-
, /34/ ·' ' 

6ory . ) , llJHpOKRfi MaKCRMYM 
• \ < ' " , • • • ~ 

rOnhKO nep,eXO.QaMH B OCIIODI!Oe 

>nhKy' ere WHpRHa He RC'lepiihl-
. . · . • .. . /31 I 

HeKoi'opbiX pa6orax (eM, ) 

=· aueprneil:. 27. Man n cneKrpo 
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32 S 1 'ITO AaeT Jing cneKTpa HefiTpOHOB OT IL- -3aXBaTa n!IHHH 12,1; 10,8 

H 9,9 Maa. CneAyeT oTMeTHTh, 'ITO npuBeAeHHbiH B Ta6n. II cneKTP BbiCOKo-

32 s 
B036y)KAeHHbiX COCTOSI.HliH 

. u 32 /30 33/ 
HeiiTpOHOB H3 S 1 

, 

xoporno onHCbiBaeT nuaeiiiJaTbiH cneK:rp 4JoTo-

. 32 
0cTaeTCSl A06aBHTb 1 'ITO OUeHKH CABHra Me)KAY COCTOSI.HHSI.MH p H 

32 S npuaoASIT K uH4Jpe 5,1 Mas, 'ITO 6nuaKo K 5,3 Maa, IICnonbayeMofi 

AnSI Haiinyqrnero cornacoaamm Ha6nJOAaeMoro cneKTpa aefiTpoHOB oT /l- -aa-

32 . 
XBaTa B S CO cneKTpOM COCTOSI.HIIH I'lii'8HTCKOI'O JliinOnbHOI'O peaoaaitca 

B 32 S • 

CneKTp HefiTpOHOB H3 KanbUHSl COJlep)KHT ropa3AO MeHbllie oco6eHHOC

Tefi II noaToMy JleTanhaoe cpaaaeHIIe c AaHHbiMH no 4JoTonornomeHHJO aeaoa-

MO)KHO, 
1 

CneJlyeT yKaaaTb Ha rny6oKyJO aaanoriiJO Me)KAY npoueccaMII 4JoToaoa-

6y)KAeHIISI II /l- -3aXBaTa, npOHBnSIJOillYJOCSl B OAIIHaKOBOH KapTIIHe aaceneH~ . . 
u 39 u 

· HOCTII B036y)KAeHHbiX COCTOSI.HHII Mpa K , nony'IeHHOII npH cpaBHIITenbHOM 

u 4oc r. 1J39K 4oc r _ 39 /35,36/ 
Il3y'IeHIIII y -cneKTpOB Il3 peaKUIIII a y, p y a /l , yn) K • 

0TMeTHM1 'ITO nepeXOAbl BO BCe B036y)KJleHHbJe COCTOSI.HIISI. 39 :K COCTaBnSIIDT 

/34 36/ u - 40 ' oKono 15%. nonHOII aepoSITHOCTH /l -aaxBaTa B Ca • 

PaciJeTbi no MOAenii aeaaBIICIIMbiX IJaCTIIU npeJlCKa3biBaiOT HaH6onblliiie 
- -1 

BepOSITHOCTII nepeXOAOB B COCTOSIHIISI J { 7 j 2 ( 1 d sf 2) npoMe)KyTOIJHOI'O Mpa 

( BeKTOpHbJe nepeXOAbl V ) , 4JopMHPYJOillHe COCTOSIHIIe 1- ruraHTCKOI'O pe3o-

H81IC8 II B COCTOSIHIIII l f sf 
2 

( J d sf a) - 1 
( 8KC!IanhHbie nepeXOAbi A) 1 ¢opMH-

- - - /38/ • 
pyiOmue TpunneT cocTOSIHnfi 0 , 1 , 2 .• r.ornacao pac'IeTaM ., aaepriin 

COCTOSIHHH 9Toro TpnnneTa paBHbl 21,7 (2-A); 22;6 (CA); 23,6 MaB (0-A) 

AnSI 32 5 n 21,0 (2-A). 22,2 (1-A). 23,1 (0-A) Maa AnSI 
4° Ca ; pac'IeT-

Hoe rrono)KeHne aTnx ypoaaefi AOCTaTO'IHO xoporno cornacyeTCSI c TeM, · 

KOTOpoe cneAyeT IIpHHSITb AnSI HHTepnpeTaUUH A8HHhlX no 9HepreTHIJeC

KHM CIJeKTpaM HefiTpOHOB H3 peaKUHH SIJlepHOI'O /L--38XB8T8 B cepe, 

DnH OJlH03HaiJHoro orrpeAeneanSI CTPYKTypbi nepexoAOB c ncnycKaHHeM 
. . . 

HeiiTpOIIOB U 9HepreTU"!eCKOI'O cneKTpa BbiCOKOB036y)KJleHHbiX KB83HCBSI38H-

HbiX COCTOSIHHH npoMemyTOIJHOI'O Sl)lpa npn IL- -3aXBaTe Heo6x 

pHMeHTbl no uccneA0!38HHJO 9HepreTHIJeCKOH KOppenSIUHH cn~KTpO 

U .y -KB8HTOB (HcnycKaeMbiX npn aaceneHHOCTH COCTOSI.HHll KOl 

H3~3a OCTaTOIJHOI'O B38HMOJleHCTBHSl COCTOSI.HHSI. uOAHa IJ8C1 
- -

AbipKa" ( 1 p - 1 h) MOI'YT 66pa30B8Tb HOBYJO napy KB83HIJ8CTHU1 ., 

ByeT KOHeiJHaSI BepOSITHOCTb o6pa30B8HIISI. COCTOSI.HHH ( 2 p - 2 h) 

CSI. ."rrpOXOAHbiMII' COCTOSI.HHSI.MII (doorway states) AnSI 6onee cno 

rypaunfi. BepoHTHOCTb TaKoro npouecca aaancnT oT ·nnoTHOCTH 
1 

COCTOSI.HHH 1 KOTOpaSI paCTeT C pOCTOM A; HMeHHO 9THM 06CTOSI.T 

MO)KHO 06'bSICHUTb yMeHbllieHne BKnaAa "nuHefi'laTofi" CTpyKTypbl 

Ae . OT cepbl K KanhUHJO, 

Canaeu. C TOIJHOCTbJO AO CTaTHCTH'IeCKHX ornu6oK 6 aToM 

Ha6nJOAaeTCSI "nuaeii'IaTaSI" CTpyKTypa. DBe IJeTKO paaAenSieMhle 

cneKTpa MoryT 6biTb CBSI38Hbl C pacnaAOM COCTOSI.HHH 7HI'8HTCK< 

Ca 'Iepe3 COCTaBHOe SI.JlpO H nyTeM npSIMOI'O BbineTa HefiTpOHa. J 

CTpyKTypa cneKTpa o6Hapy)KeHa B cnyqae B38HMOAeHCTBHSl MOHC 

. . /39/ 
KHX 4JoTOHOB C BHCMyTOM , 06naCTb M8nbiX aHeprufi XOpOlli 

eTCH Bb!pa)KeHUeM 

N (E ) 
n 

1 12 11 ] 
E s 11 exp [ - E " I Ta¢<1!. 

n . . 

(nyHKTHpHaSI KpHB8Sl Ha pUC, 7). OTHOCSllllHMCSl K npoueccy UCm 
/37/ . . 

CKOnbKHX aeiiTpOHOB • CpeJlHee 'IH cno HefiTpOHOB AnSI cnyq; 

1 5 
/20,29/ n . . .· 

XBaTa B CBUHUe "' 1 • ony'leHHOe HaMU 3HaiJeHH~ a!j: 

TeMn:paTyp~I T a¢¢.= 1,15 ±. 0,20 HaXOAHTCSI B xoporneM corn~ 

'IUHoii . T ~¢ = 0,9 Maa, aaiiAeHHoii AnSI aeiiTpoaoa na ¢oTosme: 

a '/28/ T 0 96 2os . /~ 
Ha CBUHUe H . BenH'IHHOH ,y, = , MaB AnSI Tl 

. a't"t'. . 
·rii'IHofi peaKunn. <t>opMa cneKTpa, nonyqeaaoro HaMn, xoporno c 

/6/ . 
AaHHblMH pa60Tbl •. 



• ..:aaxnaTa nuuuu 12,1; 10,8 

!if s Ta6n. II cneKTP SbiCOKo

eT 'nuueiiqaThifi cneKTp !f>oTo-

O)l(llY COCTOllHHllMH 
32 p H 

K 5,3 Mas, ucnonhayeMofi 

~KTpa HOfiTpOHOS OT ~- -aa

oro nunonhnoro peaona8ca 

·opaano Menhwe oco6euuoc-

I no !f>oTonornoweuuiO nesoa-

~O)I(llY npoueccaMu !f>oTosoa

lHHaKosofi KapTune aacenen~ 

ny'IOHHOll npu cpaSHHTOnhiiOM 

')39K 40Ca(~-.ynyl9Kl35,36l. 

COCTOllHHll 39 K COCTasnSIIOT 
' 40 c 

3XS8Ta S a , 

npencKa3biBaiOT uau6onbwue 
-1 ' • 

5j 2) npoMe)l(yToqnoro Slllpa 

OSIHue 1 - ruraiiTcKoro peao

bHhie nepexonhi A), !f>opMu-
/38/ .. 

~o pacqeTaM ,,auepruu 

22;6 (1-A); 23,6 Mas (0-A) 
.,· 40 

•) ·Mas. nnll Ca ; pac'leT-

wo cornacyeTcll c TOM,· 

l~HHbiX no anepreTuqec

~--3axsaTa s. cepe. 

I nepeXOllOS C UCnycKaHHOM 

•oa6y)l(i:IeimhiX KsaalicnSiaan-

I 

I 

l 

HblX COCTOllHHll npOMO)I(YTO'IHOrO ll1lP8 npu ~- -aaxsaTe H006XOllHMbl aKCne

puMeHTbl no uccneno~aHHID auepreTU'IeCKOll KOppenllUIIH cn~KTpOS HefiTpOIIOS 

U y -KSSHTOS (HcnyCKSOMhlX npu aaceneHHOCTH COCTOlllllfll KOHe'IHOrO llllpa), 

Ha-aa OCTSTO'IHOro S38HMOllOllCTSHll COCTOlllllfll "onna·qaCTHUS- Ollila 

llb!pKa" ( 1 p - 1 h) MoryT 66pa30S8Tb HOSyiO napy KS83H'I8CTHU 1 T,e, CyiUeCT-

syeT KOHO'IHSll sepOllTHOCTb o6pa30S8HHll COCTOllHifll ( 2p - 2h.) 1 llSnlliOIUHX-

. Cll '"npOXOllHb!MU" COCTOllHifllMH (doorway states) llnll 6onee cnO)I(IIb!X KOHtPH

rypaUUll, BepoSITHOCTb T.aKoro npouecca aasucHT oT nnoTHOCTH ( 2p - 2h) 

COCTOllHHll, KOTOpall paCTeT C pOCTOM A; HMeHHO aTUM 06CTOllTOnbCTSOM 

MO)I(IIO o6'bl'!CHHTb yMeHbweuue sKnana "nuuefi'laTofi" CTPYKTypbi npH nepexo-

llO . OT Cepbl K KanbUHIO, 

Csuneu. C TO'IHOCTbiO no cTaT!fcTu'lecKHX ow!f60K B aTOM cneKTpe ne 

Ha6niOll80TCll "mrHefiqaTall" CTpyKTypa, llse 'IOTKO paanenSIOMbiO o6naCTH 

cneKTpa MoryT 6biTb csSI3aHhi c pacnanoM cocTOllHHfi rMranTcKoro peaouan

ca <iepea cocTasuoe Hnpo u nyTeM npSIMoro sbmeTa nefiTpona. AnanorH'IHall •· 

CTpyKTypa cneKTpa o6napy)l(ella S cnyqae S38HMOlleHCTSifll MOHOXpOMaTH'IOC-
/39/ 

KHX !f>oTonos c sucMyToM • 06nacTb ManbiX aneprufi xopowo onHCbisa-

OTCll Sb!p8)1(01IUOM 

N ( E ) 
n 

sl 11 E 1 2/ T 11 ] 
E n exp [ - n aljlcp. 

(nyHKTHpHall KpHSSll. Ha pHC, 7), OTHOClllUHMCll K npoueccy ucnapeHHll H0-
/37/ 

CKOnhKUX uefiTponos • Cpennee qu cno HefiTpouon nnn cnyqag ~- -aa-
. . . /20 29/ .· 

XSaTa S CSHHUe "' 1,5 1 
, flony'leHHOe HSMU , 3li8'10Hif~ alf>lf>eKTUSHOll 

TeMn~paTypbi T a!f>!f>. = 1,15 :!:. 0,20 'uax~nnTcn s xopoweM corn~Ciflf c senlf

qunofi T ~~ = 0,9 Mas, nafineunofi nnn nefi_Tponos ua !f>oTosmepnofi peaKuuu 
3 '1''1'•/28/ ' ' /28/ 

na csMHUe H senH'IIlHOfi T atP4>. = 0,96 Mas nnn 
208 Tl s anano-

ru'IHofi peaKUIIH. ct>opMa cneKTpa, nonyqennoro naMu, xopowo cosnanaeT c 
/6/ 

llSHHblMH pa60Tbl 
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0cHOSHbie SbiSOLlbl 

1. l13MepeHbl SHepreTH'IeCKHe CneKTpbl HeiiTpOHOS H3 peaKIIHH smepHo

I'O p.- -aaxsaTa S KHCllOpOLie, ce_pe, _K811bliHH H CSHHIIe S HHTepsane 3H~p

_I'HH 1,5 - 13,0 Mas. 

2, B cneKTpe HeiiTpOHOS }:lllSI cnyqaSJ: KHC110pOLI8 0 cepbl H K811bliHSI Ha-

6niO}:I8IOTCSI HeO}:IHOpOJ:IHOCTH THIIa OT}:IenbHbiX llHHHii HllH IIIHpOKHX II0110C 0 pac

IIOllO)I{eHHbie Ha noLinO*Ke, HMeiOmeii · ~apaKTep "ncnapnTenbaoro" cneKTPl:l· 

3o Ha611IOLieHHe llHHeii'laToii CTpyKTypbi HeiiTpOHHblX CIIeKTpOS nOLITSep

)KLJ8eT rHnoTeay o LIOMH~HpyiOmeii ponn s peaKUHH HLiepaoro p.- _-aaxsaTa 

nepeXOLIOS C S036y)KLJeHHeM KS83HCS·SI~8HHbiX COCTOSIHHii npoMe)l{yTO'IHOI'O SILl-. 

pa, SISllSIIOIIlHXCSI H30TOnH'IeCKHMH 8H8110I'8MH COCTOSIHHii I'HI'SHTCKOI'O LIHnOnb-

· · HOI'O pe30H8HC8 S1Llp8-MHIIleHH. 

4. HeperynHpHOCTH s cneKTpe aeiiTpoaos nr.ieiOT rnnpHHhi, 6nn3KHe K 

annapaTypHhlM: IIOSTOMY nocneLIHHe ·MoryT paCCMaTpHSSTbCSI S Ka'leCTSe 

J?epxaero npeLiena anSI , ecTeCTseaaoii" rnnpHHbi aeoaaopoaaocTeii n ueiiTpoa

HOM cneKTpe. 

5. BKnaa "!icnapnTenbaoro" cneKTpa pacTeT c pocToM aToMnoro no

Mepa TaK )l{e, K8K STO HMeeT MeCTO S cneKTpax· ¢oTOHeiiTpOI!OB, 

6. Cpasaeane cTpyKTypbi aeiiTpoHHhiX cneKTpos oT p.- -3llXBllTLl s 

KHCllOpO}:Ie, Cepe H K811bUHH C COOTSeTCTSYIOlUHMH SKCnepHMellT811biiLIMH ll8H

Hb!MH no ce'leHHSIM ¢oTonornomeHHSI H aeynpyroro paccestnHst SIJOKTponon, 

HCnyCKSHHSI ¢oTOHeiiTpOHOS, no SHepreTH'IeCKHM cneKTpaM tjJOTOIJOt!TpOI!OU 

IIOK83biS8eT, 'ITO see STH }:18HHhie He npOTHSOpe'IST J:lpyr /lpyry, OCllH Y'IOCTb 

H811H'IHe KYllOHOSCKOI'O C}:ISHI'a Me)l{}:ly KS83HCSSI38HHblMH COCTOSII!HSI~H SIJ:Ipa:

MHlUeHH H npoMe)l{yTO'IHOI'O smpa, o6pa3yiOIIlei'OCSI S peaynbTSTO IIOf"JBOl\ CTa-
. I 

. J:IHH smepaoro p.-: -aaxsaTa. 

7. CpasHeHHe SKCIIepHMeHT811bHb!X }:18HHbiX no cneKTpaM neiiTpOHOB OT 

/L" -3aXsaTa C pe3ynbT8T8MH TeOpeTH'IeCKHX pacqeTOS nOK83bJBLleT, 'ITO 

}:IOCTSTO'IHO Xopornee KOllH'IeCTSeHHOe COP118CHe Ha6niO}:I8eTCSI TOllbKO S cny-

26 
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. 'lae KHC110pOLJa, nn~ o6'bstCHeHHSI 6onblUOI'O BK118Ll8 nO}:IllO)I{Kll ( 

Hblii" CneKTp) Heo6XOLIUMO BSeCTU. S TeopHIO "pa3M83biBaime" 1 

pO'IHbiX COCTOHHHii npoMe)l{yTO'IHOI'O smpa IIO 6onee C110)1{llb!M C 

snnoTb LIO cocTOSIHHii cocTasHoro SILipa. 

fluTepaTypa 

1. V.V.Balashov, V.B.Beliaev, R.A.Eramjian, N.M.Kabach 
Phys.Lett., ~ 168 (1964). 

_2. J.Barlow, J,C,Sens, P. Duke, M.R. Kemp. Phys.Lett., .2, 

3. L.L.Foldy, J.D.Walecka. Nuovo Cimento, 34, 1026 (19, 

4. B.A.Eanarnos,' P .A.3paM~SIH. ITpenpuHT OH.HH, P2-3258, ( 

5,· H,Vberall, Suppl. Nuovo Cimento, ·_!, 781 (1966). 

6. D.E.Hagge. UniVersity of California, Radiation Labor.: 
Report No •. UCRL-10516 (1963). 

7. R.M.Sundelin. ·Carnegie inst~tute of Technology,. Pitts 
Report CAR-882-22 (1967); R.M.Sundelin, R.M.Edelsl 
A.Suzuki, K.Takahashi. Phys.R:v.Lett., ~ 1198, 12 

8. M.Krieger. Columbia University, No.4, Report NEVIS 

9. H.BoiiTKOBCKa, B.C.Escees, T .Ko3nosCKH,. B.C.Por'SHOS. n 
P13-6053, ny6na, (1971). . . 

10. V.Evseev, '!',Kozlowski, V. Roganov, J,Woitkovska. Pr 
~. 5!'>3 (1969). . 

11. V.Evseev, T,Kozlmvski, V.Roganov, J,Woitkowska. P1 
Conf. on High Energy Phys. and Nucl. Structure, P 
N-Y-L, 1970, p,157. . .,, 

12. B.r.BapnaMon, IO.M.fpaumn, A.B.neMbHHOB, E. A.nonr'owE 
raHOS. ITpei!PUHT OH.HH, 1-4084, ny6ua (1968). 

13
, T. Kozlowski. Nucleonica, XIII, 999 (1968). 

14. r.r.nopoweHKO, B.H.fnar'onen, H.P .Eapa6aHos, H.B.<l>HniOI 
_ AToMHaH sHepruH..!§, Bhlll. 3, 218 (1964) • 

15
• C.I..anczos. Appl.Analysis, Prentice Nall,Inc. (1965), 

16
• V.V.Verbinski, J.C.Courtney. Nucl.Phys. 73, 398 _ (19E 

17. F,Beck. Ref. II, P.40. 

18. R.Raphael, H.Vberall, C,Werntz. Phys.Lett., 24B, 15 

19 
VV BalashoV, G.Ya.Korenman. Nucl.Phys., ~ 158 ( 
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HOHTpOHOB H3 peaKUHH RAepao

H CBHHUO B HHTOpBane 9H~p-

:nopona, cepbi n KanbUHH aa

HHH nnn mnpoKHX nonoc, pac-

' "ncnapnTenbHoro" cneKTp~. 

IOHTpOHHbiX cneKTpOB nOilTBep

itUHH. HllOpHOr'O p.- -38XB8T8 
- ' 

:oCTOHHHH npoMe>KyTO'IHOr'O HA-. 

:oCTOHHHfi r'Hr'8HTCKOr'O AHnOnb-

3 HMeiOT mnpHHbi, 6nnaKne H: 

:CM8TpHB8TbCH B K8'10CTBO 

bl. HOOilHOp.OAHOCTeil D lleilTpOII-

:TeT C pOCTOM QTOMI!Or'O 110- . 

~pax t\JoTOHOHTpOIIOD, 

IOKTpOB OT p. -311XllliTO D 

IHMH . 9KCnepHMOIIT811bllhlMH 11811-

rorb p8CCOHIIHS1 9/IOKTpOIIOD, 

:~ cneKTpaM rf>oTO.IIol!TpOIIOD 

pe'laT npyr npyry, ocnu yqocTb 

iH3SHHbiMH COCTOS11IHSIMH Hnpa:

'OCH B pe3y11bT8TO IIOpHOll CTa-

IX no cneKTpaM IIOHTpOHOD OT 

l( paC'IOTOB nOK83bJB£lOT1 'ITO 

e ua6niOAaeTCH TonbKO B cny-

'' 

l 
. .. r 

.J 

l 

'i 

! 

... '180 KHCnopOAa, nnH 06'b SICHOHH SI 6onbiUOr'O BKnana noano>KKH ( "UCIIapHTOnl:)

Hblll" cneKTp) H006XOIIHMO BBOCT!i. B TeOpHIO "pa3M83bJB8liUe" '18CTU'IHO-Ilbl

p0'1Hb1X COCTOSIHUH IIpOMe>KyTO'IHOr'O srnpa no 6onee CnO>KHbiM COCTOHHHSIM 

BIInOTb llO COCTOHHHH COCT8BHOr'O Slllpa, 
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PyKOnHCb nocTynnna B H3JlaTenbCKHH OTJlen 

30 ceHTfi6psr 1971 rolla.· 

Y CJlOBHli 06MeHa 

flpenpHHTbi n coo6memm Ol1Hl1 pacchmaroTcsr 6ecnnaTHo, H• 
HMHOI"'O o6MeHa, yHnBepcnTeTaM, HHCTHTyTaM, na6opaT.OpHSIM, 
HBy'IHblM l"'pynnaM H OTJleiibHbiM yqeHbiM ~onee 50 CTpaH. 

flony'laTensrM naJlaHnii: Ol1Hl1 npellOCTaBnsreTcsr B03MO>KHOCT 
SIBHTb HHHUH8THBY B 6ecnnaTHOH nOCbiiiKe ny6nnKaunfi B lly6H 
06MeHa npHHHMaiOTCSI Hay'IHbie KHHI"'H, >KypH8IIbl; npenpHHTbi 
ny6nnKaunn no TeMaTnKe 011Hl1. 

EllHHCTBeHHbiH BUll ny6nnKaUHH, KOTOpbiH HaM npHcb{naTb 
STO. penpHHTbi l OTTHCKH CTaTefi t y>Ke ony6nHKOBaHHbiX B Hay'IHI 

tl psrlle cnyqaes Mbi caMH o6pamaeMcsr K iiay'IHbiM yqpe>KIJ 
6onee KpynHhlM nonyqaTensrM Hamnx H3JlaHnfi - c npocb6ofi 6e 
cnaTb HaM KaKne-nn6o KHHr,n nnn BhiiincaTb lliiSI · Hameu 6rr6nno 
>KypHBIIbi, H3Jl810lliHeCSI B HX CTpaHaX. 

OT~eJibHble 3anpocbl 

l1anaTeiibCKHH OTJlen e>Kel"'OllHO Bb!IIOIIHSieT OKOnO 3000 OTllE 
coB Ha BhlCbinKY naJlaHnii Ol1Hl1. B TaKnx aanpocax cneJlyeT 
yKa3biBaTb HHJleKc aanpamnBaeMoro H31l8HHH. 

A.npeca 

flncbMa no BceM BonpocaM o6MeHa ny6nnKaunsrMH, a TaKlf 
oTJlenhHbie H3JlaHHH cneJlyeT HanpaBnSITb no aJlpecy:. 

MocKBa, 
TnaBHbiH no'lTBMT1 nh1 79. 

H3aaTenbCKHii oTaen 
06'beaHH8HHOrO IlHCTIITyTa 
HaepHbiX nccneaonasnii • . 

Allpec lliiSI nocbinKH Bcex rry6miKaunii B rropSIJlKe o6MeHa, 
6ecrrnaTHOii noilrrncKn Ha Hay'IHhie :>Kyp!ianhi! . 

MocKna, 
TnaBHbiH noqTaMT, n/H 79. 
Hayqso-TexnnqecKaH 6n6nHoTeKa 

06'beaHH8HHOrO HHCTHTyT~ 
HaepHbiX Hccneaonasnii. 


