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1. BBeLieuae 

Ynpyroe paccesuae npoToHoB HLlpBMH ua 6on&mHe yrn~ npeLicTaBnseT 

onpeLieneuu~a HHTepec c uecKon&KHX Toqex apeHHH. TaKoe pacceHHHe conpo

Bo~aeTcH 6on&moa nepeLiaqeA HMnyn&ca HLlPY KaK uenoMy H ueceT B ce6e 

HHciJopMBUHIO 0 BbiCOKOHMnyn&CHbiX KOMnoHeHTBX BOnHOBOI ciJyHKUHH HLlpa. BbiHC

HeHHe MexauaaMa nepellaqa 6on&woro HMnyn&ca cna6ocsHaauuoa cHcTeMe uyx

noHoB 6ea ee pa3Bana He06XOLlHMO LlnH nonyqeHHH HHciJOpMaUHH 0 KOpOTKOLleicT

BytelliHX KOppenHUHBX HLlepHbiX HyKnOHOB0 a TaK:~Ke npeLlCTaBnHeT CaMOCTOHTen&

HbiA: HHTepec. 

0LIHH H3 nepBbiX nOLlXOLlOB K HHTepnpeTBUHH TaKOrO p8CCeHHHH COCTOHn 

B npeLlnOno:~KeHHH 0 TOM, qTo BepOHTHOCTb pacceHHHH H83all npOTOHa CnO:lKHbiM 

HLlpOM npHMO CBH38H8 C BepOHTHOCTbiO TBKHX KOHciJHrypBUHI HyKnOHOB HLlp81 

KOrLla BCe OHH 3aKnJOqeHbl B OTHOCHTen&HO MBnOM 06'beMe /1;. B pa6oTe 12/ 

6bmo oTMeqeuo, qTo ecnx LlBHHbie axcnepHMeHTOB no ynpyroMy pacceHHHIO ua-

38Ll npeBbiCHT OUeHKH, npeLlCK83biB8eMbJe Ha OCHOBaHHH 06IIIHX npHHUHnoB KBaH

TOBOI MeXaHHKH H npeLlCTBBneHHH 0 HLlpe KBK 0 CHCTeMe B3aHMOLleA:cTByiOIIIHX 

HyKnOHOB 0 TO aTO MO:lKeT cny:lKHTh yKa3aHHeM HB TOT c1JaKT0 qTo 8TOMHOe HLlpO 

B 'coCTOHHHH ciJnyKTyBUHH' He HBnHeTCH CnO:lKHOA: CHCTeMoA:, a npeLICT8BnHeT 

co6oa KaqecTaeuuo uoaoe o6paaoaauae, 6~cTpo pacnaLiaiOIIIeecH ua coaoxyn

HOCT& HyKnOHOBo TaKHe o6pa30B8HHH B CHCTeMe HyxnOHOB MOryT npOHBHTbCH 

B BHLle aHOMBnHA: B auepreTHqecKOA: 38BBCHMOCTH LlHcllciJepeHUHBnhHOrO CeqeHBH 

ynpyroro pacceHHHH H838Ll HB ciJHKCBpOBBHH~A: yron. 

BbiHcueuxe MexaHH3Ma pacceHHHH npoTouoB BbJcoxoa aueprHH HLlPBMH 

ua yrnbi, 6nxaxxe K 1800, uenecoo6paauo npoBOLlHT&, xccneLiyH pacceHHBe 

npOCTeiWHMH HLlpBMH H B OC06eHHOCTH LleA:TOHOM. ~nH HHTepnpeTaUHH ynpyroro 
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pd - pacceHHHSI aaaaa rrpH aaeprHSIX Bbiiiie 100 M aB K aacToSimeMy BpeMeHH 

rrpeano*eH pHJl MexaHH3MOB (rroaxBaT aeftTpoaa, oaHoKpaTHoe pacceHHHe, 

JlBOHHOe pacceSIHHe) H IIpOBeJleHhi paC"!eTbi 0 KOTOpbie K8"!eCTBeHHO IIp8BH1lbHO 

OIIHCbiB810T OCHOBHbie OCo5eHHOCTH T8KOI"O pacceSIHHSI - poeT JlH<M!epeHUH81lb

HOI"O Ce"!eHHSI IlpH IIpH511H*eHHH K 180° H 5biCTpoe II8JleHHe 9TOI"O Ce"!eHHSI 

C pocTOM aaepi"HH HaneT8101IIHX IlpOTOHOB. 0JlH8KO BOIIpOC o5 OTHOCHTellbHOft 

pOilH 9THX MexaHH3MOB IlpOLlOil*aeT OCT8B8TbCH OTKpb!TbiM. Eonee TOI"O, B 

IIOCneaHee BpeMSI orry5nHKOB8Hbl pa50Tbl l3-51 0 B KOTOpbiX y"'HTbiBaeTCSI B03-

MO~HOe BllHHHHe H8 yrrpyroe pacceSIHHe B035y*JleHHH HyKnOHOBo TaK, B 141 

rroKaaatw, . "'TO B yrrpyroM p d - pacceSIHHH aaaaa, HJlymeM qepea 5apHoHHhiH 

IIOLlXBBT, MO~eT HI"p8Tb 3aMeTHyiO p011b I"HIIOTeTH"'eCK8SI KOMIIOHeHT8 BOilHO-

. BOH ~yHKUHH aeH:ToHa, o5ycnoBneHH8SI CBH38HHbiM COCTOSIHHeM HYK110H8 H 5a-

J s+ 
pHoHaoro peaoaaaca N ( 1688) ( T 2 ) . B pa5oTe KparrH H YHn-

KHHa I 51 rroKaaaao, "'TO anSI aaeprHft aaneTaJOmHx rrpoTOHoB 400-1200 M aB 

JlOMHHHpy!OIIIHM MO~eT 5b!Tb MexaHH3M pacceSIHHH, OIIHCbiBaeMbiH Tpeyi"Oilb

HOft ipeftHM8HOBCKOft JlH8I"p8MMOH, B OJlHOH H3 BepiiiHH KOTOpoft H)leT BHpTy-

81lbHbiH rrpouecc p + N -> d + 11 • HaBeCTHo, "'TO aToT rrpouecc HMeeT xoporno 

Bbipa~eHHbiH pe30H8HCHblft xapaKTep, CBH38HHbiH C B035Y*JleHHeM 5apHOHHOI"O 

peaoaaaca I"! ( 312, 31 2). IToaToMy TaKoH: MexaaHaM non*eH rrpHBDJlHTb K 

MaKCHMYMY B aHepreTH"!eCKOH 38BHCHMOCTH yrrpyi"OI"O pd - pacceSIHHSI H838Jl 

rrpH aaeprHH rrpoTOHOB 600-700 M aB. Paaee HaBeCTHbie aKcrrepHMeHTanb

Hbie Jl8HHbie He HCK1110'1811H TaKOH B03MO*HOCTH 0 T8K K8K IlpH 9HeprHH CBbiiiie 

700 M aB aa6nJOJlanocb peaKoe rraaeaHe ce"!eHHSI aaaaa c pocToM aaeprHH, 

a CHCTeMaTH"!eCKHX H3MepeHHH LlllSI 9Hepi"HH HH~e 700 M 9B paaee He IIpOBO

JlHilOCb. 

Uenb H8CTOHIIIeft pa6DTbi COCTOSina B H3MepeHHH ce"!eHHH yrrpyi"OI"O 

p d - pacceSIHHSI aaaaa B JlHarraaoae 360-670 M aB, rae peaoaaHCHhiH Mexa

HH3M pacceSIHHSI, ecnH OH HBnHeTCSI JlOMHHHpy!OiliHM 0 JlDn*eH IIpOSIBHTbCSI H8H-

5onee oT"'eTnHBo. 

3KCRepHMeHT 

J1aMepeHHH IIpOBOJlHilHCb H8 BbiBeJleHHOM IIpOTOHHOM rryqKe CHHXpOUHK-

110TpOH8 OH.HH. ITocTaHOBKa OIIbiTa 6nHaKa K orrHcaaaoH: paaee B pa5oTe 161. 
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Bbr6HsaeMbie Ha MHwesH aeAToSbi perHcTpHposanHcb noa yrnoM ( 5,5t._ 
0 

~0,2) K npoTossoMy nyqxy. Taxoa yron cooTseTcTsyeT pacceHSHID npoTo-

sos sa 168,1° s c.u.M. npH r, = 665 Mas H 168,5° npH T p "" 360 Mas. 

llpH ~HKCHposassoil: aseprHH npOTOSOS JlH~epesuHanbSOe ceqesHe pd -pac

CeHSHH H3MeSHeTCH C H3MesesHeM yrna pacceHBHH S TaKHX npeaenax Be 

6onee qeM Sa 3,5%. lloaTOMy M0}1{80 OTSeCTH H3MepgeMyiD asepreTHqeCKYID 

3aSHCHMOCTb K noCTOHSSOMY yrny pacCeHBHH ( ] 68,3 ~ 0,5) O • . 
MaxcHMan&SaH aaeprHH aaneTaiDmHx npoTosos, HaMepesaaH no KpHsoA 

Bparra, cocTasmma ( 666 ~ 2) Mas, qTo saxoJlHTCH s cooTseTCTSHH c H3Me

pesHHMH1 caenaBSbiMH apyrHMH MeToJlaMH /7 I, H yMes&wanac& TOpMo*eSHeM 

npOTOSOS S aniDMHBHeSbiX ~HnbTpax TonmHHOID JlO 56 CMo ¢1HnbTpbi pacno

naranHCb sa SbiXOJle nyqxa Ha KaMepbl cHaxpouHxnoTposa nepea xonnHMaTo

poM H KS8JlpynonbSOil: nHS30il:1 ~OKYCHpyiDmeA nyqoK Sa MHWeSb. 

nocne OTKnosesHH s MarsHTBOM none aeATOSbi1 Sbi6HTble npH ynpyroM 

pacceHBHH1 nonaaanH B CUHBTHnnHUHOBHbie cqeT'IHKH. 34lc1JeKTHBBbiA yron 

perHCTpaUHH Jle:iiTOSOS COCTaBnHn npHMepso 1,5 • 10-5 CTep. llpH HCnonb30-

BaSHH MHWeSH H3 Jle:iiTepHpOSaHSoro nonHaTHneaa TOnmHSOID 0,5 r/cM2 aTO 

o6ecneqHsano HBTeacHssocTb cqeTa ynpyro pacceHBSbiX aeAToaos N d = 

= 200 CeK-1 npH MaKCHManbHOA aseprHH. lle:iiTOSbl HJleSTH~HUHpoBanHCb no 

senHqHSe yJlenbSO:ii noTepH aseprHH S qeTbipex CUHSTHnnHUHOSSbiX cqeTqHKaX 

H no speMesH nponeTa sa 6aae 12,34 M. llpH paapewaiDmeA cnoco6socTH cxe

Mbl cosnaaesHA oxono 10 seeK. 100%-aH perHcTpaUHH aeATosos o6ecneqHsa

nacb npH HMnynbCSOM paa6poce OT 3 JlO 10%, KOTOpbi:ii HMen MeCTO B ycno

SHHX aKcnepHMeSTa H 6ea 3aMeTSbiX npocqeTOS npH MaKCHManbSOit CKOpOCTH 

cqeTa N d = 1800 cex -1 (aeATOBbi c HMnyn&coM 1400 Mas/c oT CH
2 

-MH

wesH). 

UnH xanH6posKH ce'leSHH ynpyroro pacceHSHH 

S TeX }Ke ycnOSHHX H3MepHnCH SbiXOJl JleitTOSOS H3 peaKuHH 

• 
p +p-+ d+ 17+· 
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THnH'IHble HMnynbCHbie cneKTpbi Ami pa3HOCTH c'le' 

H C - MHWeHet!: noKa3aHbl Ha pHCo 1. BbiXOA Aet!:, 

C9HHHH (1) H peaKUHH (2) pa3nH'I89TCH He 6onee 

Cbl perHCTpHpyeMbiX Aet!:TOHOB He 6onee '19M Ha 30% 

Hbl9 ycnOBHH AnH KanH6pOBKH C9'19HHH ( 1), TaK Ka: 

M9HTanbHblX nonpaBKaX ( Hll9pHbl9 B3aHMOA9t!:CTBHSI 

~eKTHBHOCTb perHCTpauHH H Tello) llnH 119~ 

CTaHOBHTCH npeHe6peJKHMO ManoA. 3aMeTHOe pas; 

TOnbKO llnH nonpaBOK Ha MHOI"OKpaTH09 paCC9HHHe 

npoTOHOB 356 Mas. .Uns onpelleneHHH aTOt!: nonpaBI 

MOCTb CKOpOCTH C'laTa ll9tl:TOHOB OT TOnmHHbl llOfiOl 

BHOCHMbiX B ny'IOKo llonpaBKH llnH ll9ii:TOHOB H3 ( ' 

aKcnepHMeHTanbHO Hail:ll9HHOA: 3aBHCHMOCTH nonpaBKI 

ca ll9ii:TOHOB (pHCo 2). 
'ct~ 

3D --r-

zsl I '.'.\ , I 1 

zol I \ \Y. 1 1 1 

tsl I :"' ... 1-~< I 

w·~r------+~-------=~ 

~~~------4-4----------;-

~ I 600 8 :::!..: <<<<<tt«C:..«<'tiYI 

PHc. 2. 3aBHCHMOCTb nonpaBKH aa MHoroKpaTHoe 

perHCTpHpyeMbiX Aet!:TOHOB ( cpeAHHH KpHBas). Kp~ 
KopHAOP owH6oK. KoHTpOnbHaH TO'IKa c 20-npoueH 

nyTeM cpaBH9HHH BhiXOAa net!:TOHOB H3 BblCOKOaHe 

TH'IHOt!: BeTBefi peaKUHH (2). 3awTpHXOBaH HHTepB 

( 1) H ( 2) npH T t> = 360-670 Mas • .,. 

.Uns onpe11eneHHH AH~epeHuHanbHoro ce'leE 

5,50 BO BCaM llHana30He H3M9H9HHH aHepi"HH np 
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THnH'IHble HMnynbCHbie cneKTpbi .ctml paaHOCTH C'leTa .cteltTOHOB oT CD (CH ) 
2 2 

H C - MHweHelt noKaaaHbi Ha pHc. 1. BbiXO.ct aeltToHoB H3 ynpyroro pac-

ceHHHH (1) H peaKuHH (2) paanH'IaeTCH He 6onee 'leM B 25 paa, a HMnynb-

Cbi perHcTpHpyeMbiX aeltTOHOB He 6onee 'leM Ha 30%. 3To coaaaeT 6naronpHHT-

Hble ycnoBHH .ctnH KanH6pOBKH Ce'leHHH ( 1 ) 0 TSK KSK p83HHUa B axcnepH-

MeHTSnbHbiX nonpaBKSX ( H.ctepHbie B38HMO.cteltCTBHH B MHWeHH H C'leT'IHKax, 

alj>cpeKTHBHOCTb perHCTpauHH H T • .ct.) .ctnH .cteltTOHOB H3 { 1) H ( 2) 

CTSHOBHTCH npeae6pe*HMO ManoA. 3aMeTHOe pa3nH'IHe (.ctO 25%) OCTaeTCH 

TonbKO .ctnH nonpaBoK aa MHoroxpaTaoe pacceHHHe B C'leT'IHKax npH aaeprHH 

npoTOHOB 356 Mas. llnH onpeaeneHHH STOlt nonpaBKH 6blna HaMepeaa aaBHCH

MoCTb CKOpOCTH C'leTa .cteltTOHOB OT TOnwHHbl .ctOnOnHHTenbHbiX pacceHBaTenelt, 

BHOCHMbiX B ny'IOK. ITonpaBKH .ctnH .cteltTOHOB H3 (1) H (2) onpe.ctenHnHCb no 

SKCnepHMeHTanbHO HSlt.cteHHOlt 38BHCHMOCTH nonpaBKH Ha paCCeHHHe OT HMnynb

ca .cteltTOHOB (pHCo 2). 
~4 
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PHc. 2. 3aBHCHMOCTb nonpaBKH HS MHOroKpSTHOe pacceHHHe OT HMnynbca 

perHcTpHpyeMbiX neltToHoB ( cpe.ctHHH KpHBaH). KpaltHHMH KpHBbiMH o6oaaa'leH 
KOpH.ctOp OWH60K. KoHTpOnbH8H TO'IK8 C 20-npoueHTHOlt OWH6Kolt nony'leHa 
nyTeM Cp8BHeHHH BbiXO.cta .cteltTOHOB H3 BbiCOKOaHepreTH'IHOlt H HH3KOaHepre
TH'IHOlt BeTBefi peaKUHH (2). 3awTpHXOB8H HHTepsan HMnynbca .cteltTOHOB H3 
( 1 ) H ( 2) npH T P = 360-670 M as. " 

llnH onpeaeneHHH .ctH~epeHuHanbHoro ce'leHHH peaKuHH (2) no.ct yrnoM 

5,5° BO BCeM .ctHana30He H3MeHeHHH SHeprHH npoTOHHOro ny'IK8 H3BeCTHbie 
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e. Tp,Ms! 

PHc, 3, A rrrrpoKCHM8UHH aKcrrepHMeHTanbHhiX A8HHhiX (eM, 181) rro peaKuHH 

pp ... d rr + a) rronaoe ceqeHHe, CrrnolliHaH KpHBaH - arrrrpoKCHMHPYIDIIlHll: 

IIOnHHOM, nyHKTHpOM 3A8Cb H H8 6), B) yK838H KOpHAOp Oll!H60K 0 COOTB8TCT

BYIDIIlHil: OAHOMY CT8HA8pTHOMy OTKnOH8HHIO, 6) H B) - 8111IpOKCHM8UHH Koa¢-

¢HUH8HTOB A ( r, ) H B ( T,) B yrnoBOM pacrrpeaeneHHH, r) 9HepreTHqeCK8SI 

38BHCHMOCTb AH¢¢epeHUH8nbHOrO Ce'leHHSI peaKUHH IIOA yrnoM perHCTp8UHH 

aell:TOHOB 5,5° na6, Co noK838Hbl 9KCIIepHM8HT8nbHbie 3H8'18HHSI AnSI Bbin8T8 

Aeil:TOHOB BIIepeA H H838A B C,U,Mo 

" 
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I 

,, 
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.j 
rr 
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~\ 

H3 nHTepaTypbl 9KCIIepHMeHT8nbHbie A8HHbl8 ( CM, 1 HI 

reTH'Iecxol!: aaBHCHMOCTH nona:oro ceqea:HH a ( T, 

A ( T ) H B ( T ) B yrnoBoM pacnpe,oenell:HH BH.Oa , , 
d a 2 4 
-- "' (A ( T ) + cos 0 - B ( T ) • cos 0 ) 
d n ' ' 

peaKUHH ( 2) 8111IpOKCHMHpOB8nHCb nonHHOM8MH BH.Oa 

a:aHMeH&lliHX KBa,opaToB. CTenea:& cTaTHCTH'Iecxoro c 

B Ta6nHue 1, rae rrpHBe,oeHhi nonyqeHHbie aa:aqeHHH 

Ta6mma 1 

u(T,) A( r, 

CTeiieHh IIOIIHHOM8 6 10 3 

tfHCIIO 9KCII, TO'I9K 36 36 35 

x2 88 65 24 

2 
Eon&llloe aaaqea:He x npH no,oroa:xe a{ T, ) 

MOMy, nepeoueHKOl!: TO'IHOC'l'H 9KCnepHM8HT8nhHb!X ,o, 

pb!X H3 HCIIOnh30B8HHbiX paooT, Ha pHC, 3 IIOK838H ] 

CHM8UHHo 

BbiXOA aeliToHoB H3 ( 1) H ( 2) H3MepHnCH oT 666 

H3MepeHHA aa ycKopHTene. YcpeaHeHHhie 3Ha'leHHH ce'IE 

npHBeAeHbl B Ta6nHue 11 H IIOK838Hbl Ha pHC, 4 I 

aaBHCHMOCT&JO, nonyqeaa:ol!: B pa6oTe /5/, 

npHBe,Oellllbie B TaonHue Oll!HOKH oripe,oenHIO, 

a:ocT&IO, c KOTopol!: H3BecTHO ce'leHHe peaKuHH ( 2). I 

KH BKnJO'Iellbl CT8THCTH'IeCKHe rrorpell!HOCTH H3Mepel 

IIHKOB B HMIIynbCHbiX cneKTpaX Ael!:TOHOB H norpell!HI 

BOK H8 MHOroKpaTHOe pacceHHHe, 
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KCHMaiUiH sKcnepHMeHTan&HbiX .o:aHH&Ix (eM. I 8/) no peaKuHH 

a) nonHoe ce'!eHHe. CnnoliiHaH KpHBaH - annpoKCHMHPYIO!IIHfi 

~THpOM 3.QeCb H H8 6), B) YK838H KOpH.O:Op O!IIH60K
1 

COOTBeTCT

y CT8H.QapTHOMy OTKnoHeHH!O, 6) H B) - 8ITITpOKCHM8UHH K09~-
( r, ) H B ( T p) B yrnoBOM pacnpe.o:eneHHH, r) 9HepreTH'IeCK8H 

pH~~epeHUHanbHOI"'O Ce'!eHHH pe8KUHH ITO.Q yrnOM perHCTp8UHH 

na6. C, 00K838Hbl 9KCrrepHMeHT8nbHble 3H8'IeHHH .O:nH BbineTa 
e.Q H H838.Q B C.U.M, 

... 
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:i 

t 
·~ 
f! 

I 

H3 nHTepaTypbl 9KCnepHMeHTanbHble .Q8HHbie ( CM., HaiTpHMep 
1
/8/ ) 06 3Hep

reTH'IeCKO:I!: aaBHCHMOCTH nonHoro ce'!eHHH a ( T P ) H KOaiPcPHUHeHTOB 

A ( T ) H B ( T ) B yrnoBoM pacnpeJleneHHH BH.O:a p p 

d a 2 4 
-- "' (A ( T ) + cos (} - 8 ( T ) • cas (} ) 
dO ' ' 

peaKUHH ( 2) 8ITITpOKCHMHpOBanHCb nonHHOMaMH BH.Qa 
II 

~ d. T 
I fJ 

. 
I 

( 3) 

MeTOJlOM 
i= 0 

H8HMeHb!IIHX KB8.Qp8TOB, CTeiTeHb CT8THCTH'IeCKOI"'O COrnaCHH 
Hnn!OCTpHpyeTCH 

B Ta6nHue 1, rae npHBe.o:eH&I nony'IeHH&Ie 3Ha'!eHHH x 2 • 

Ta6nHua 1 

-
a(T, ) A( T ) , B(T,) 

CTenea& nonHHoMa 6 10 3 3 

tJHcno aKcn. To'leK 36 36 35 17 

x2 88 65 24 11 

2 
Bon&!Iloe 3Ha'ieHHe x npH no.o:roHKe a{ T P ) o6ycnosneHo, no-BH.QH-

MoMy, nepeoueHKO:I!: TO'IHOCTH 9KCnepHMeHT8nbHblX .Q8HHbiX 8BTOpaMH HeKOTO

pbiX Ha Hcnon&aoBaHHbiX pa6oT. Ha pHc, 3 noKaaaH peayn&TaT TaKofi annpoK

CHMaUHH. 

B&rxo.o: .o:e:I!:ToHoB Ha (I) H (2) H3MepHnCH,oT 666 .o:o 356 MaB B Tpex cepHHX 

H3MepeHHf:l Ha ycKopHTene. Ycpe.o:HeHH&Ie 3Ha'IeHHH ce'!eHHf:l ynpyroro pacceHHHH 

rrpHBe.QeHbl B Ta6nHue II H ITOK838Hbl Ha pHC, 4 BMeCTe C TeopeTH'ieCKOf:l: 

38BHCHMOCTbl01 nony'IeHHOf:l: B pa6oTe /5/, 

DpHBeJleHH&re B Ta6nHue DIIIH6KH on-peJlemiiOTC.SI npe)K)le scero T oq

HOCT&IO, C KOTOpof:l H3BeCTHO Ce'!eHHe peaKUHH (2). KpoMe TOI"'O, B 9TH OWH6-

KH BKn!O'IeHbi CTaTHCTH'IeCKHe norpeWHOCTH H3MepeHHf:l:, TO'IHOCTb BbiJleneHH.SI 

ITHKOB B HMrrynbCHhlX CITeKTpax .Qef:ITOHOB H norpeWHOCTH Orrpe.o:eneHHH ITOITpa

BOK H8 MHOI"'OKp8THOe pacceHHHe, 
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T, Mae 

666 

623 

578 

532 

484 

435 

382 

356 
-

Ta6nHua 11 

M6H/CTep 1 na6.c. 
(.it!_ ) 

dO 'd 

0,67 .:t 0,04 

0,73 .:t 0,07 

0,73 .:t 0,07 

o,86 .:t o,ro 

0,99 .:t 0,14 

1,20 .:t 0,15 

1,33 .:t 0,23 

1,12 .:t 0,20 
--- --

Q4 §!fff'lzli. cuu 

0.3 

0.2 

0.1 

0 
300 

~ 

~ 

+ I 

t 
l 

~---------
-400 500 

(J.!!._) 
M6H/CTep1 ColloM• 

dO 'd 

0,15 .:t 0,01 

0,16 .:t 0,02 

0,16 .:t 0,02 

0,19 .:t 0,02 

0,22 .:t 0,03 

0,27 .;t_0,03 

0,31 .:t 0,05 

0,26 .:t 0,05 
-- ----· ---·- --

+ _._ t 

~ 
I 
I 

600 lp,MJ4 

PHc. 4. 3aepreTHqecKaH 3aBHCHMOCTb AH~~epeHuHanbHoro ceqeHHH ynpyroro 

p d - paCC9SIHHH 1 H3M9p9HH8H B H8CTOHII19lt pa6oTe. TeopeTHqecKaH KpHB8H1 

B3HT8H H3 pa60Tbl /5/, HOpMHpOBaHa DO aKcnepHM9HT8nbHOMy 3HaqeHHIO npH 

666 Mas. 

10 
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3. 06cy~eHHe pe3ynbT8TOB 

DonyqeHHSH B ASHHOlt pa6oTe 38BHCHMOCTb ceqeHH 

Bbllt B3rnHA He TIOATBep~aeT TIOB9Jl9HH.H ceqeHH.H1 0)1 

TonbKO TpeyronbHolt AHarpaMMbi c npoueccoM p + N .... tJ 

ruHH. B cooTBeTcTBHH c pa6oTolt KparrH H YHnKHHa 

aaeprHH oT 670 AD 360 M aB ceqeaHe AOmKHO naASTb HI 

KSK aKCTI9pHM9HT8nbHbl9 3HaqeHHSI B TOM )1(9 HHTepBanE 

B03p8CT810T. 0AH8KO MOHOTOHH09 YM9Hblli9HH9 ceqeHHSI ( 

neTaiOIIIHX npoTOHOB B HCCn9AOB8HHOM AH8TI830H9 9H9pl 

38M9An9HHbiM 1 qeM npH M9HblliHX H 6onblliHX aHeprHSIXo 

3Ta oco6eHHOCTb npHo6peTaeT 6onee oTqeTnHBbilt 

CTaBneHHH ABHHbiX H8CTOSIII19lt pa60Tbl CO BC9MH H3B9CT 

H3MepeHHSIM11: ceqeHHSI ynpyroro p d - pacceHHH.H sa 

Koe conocTaaneaHe npHaeAeHo aa pHc. 5. B HeKoTophiX 

T8nbHbl9 A8HHbl9 6binH aKCTpanonHpOB8Hbl K yrny 170° ' 

yK838HH8SI OIDH6Ka BKnJOqaeT Heonpe~eneHHOCTb T8KOlt 

BHAHO H3 9TOrO pHCYHK8, aHepr9THq9CK8H 38BHCHMOCT1 

)1(9HHoe "nneqo .. a o6nacTH aHeprHH oKono 700 Mas, 

KparrH, YHnKHHa KaK pa3 H JlDn)l(eH aaxoAHTbCH MSKCI 

3aBHCHMOCTH aToro npouecca. 

KaqecTBeHHO TaKoe noBeAeHHe ceqeHHH MO)I(HO 

)I(HB, qTo B aHepreTHqeCKOM HHT9pBane OT 0,1 AO 3 faa 

JOT, no KpaltHelt ,Mepe_, ABS M9X8HH3M8 pacqeHHHH - o6M 

BKnaA KoTopbJX B ceqeaHe ynpyroro p d -pacce.HHHH 

M9HSITbCSI B 38BHCHMOCTH OT aHeprHH HaneTSIOIIIHX npoTC 

CTaBn9Hbl pe3ynbT8Tbl H9CKOnbKHX BapHaHTOB pacqeTa 

HH3MOB pacceHHHSI Ha JBO O • 

CeqeHHe o6MeHHoro pacceHHHH 6hmo BbiqHcneao r 

AnSI aToro MexaHHSMa 
141: 
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Ta6nHua 11 

(~} 
dO pd 

M6HicTep, na6,c, lr ..!!!._) 
dO P 4 

M6H/CTep1 c.u.M. 

0,67 .:t 0,04 O,I5 .:t 0,01 

o, 73 .:t 0,07 0,16 .:t 0,02 

0,73 .:t 0,07 O,I6 .:t 0,02 

o,B6 .:t o,ro 0,19 .:t 0,02 

0,99 .:t O,I4 0,22 .:t 0,03 

1,20 .:t O,I5 0,27 .;~;...0,03 

1,33 .:t 0,23 0,31 .:t 0,05 

1,12 .:t 0,20 0,26 .:t 0,05 

-
~Pf'l;i;.l ...... 

I 

~ 400 500 800 lp,M.ta 

lcKaH aaBHCHMOCTb nH~~epeHuHanhaoro ceqeHHH ynpyroro 
~MepeaaaH B aacToHmett pa6oTe. TeopeTHqecKaH KpHBaH, 
15/, HOpMHpOBaHa no SKCnepHMeHTanbHOMy 3HaqeHHID npH 

10 

-

3. 06cy~eHHe pesynbTSTOB 

nonyqeaaaH B naaaott pa6oTe aaBHCHMOCTb ceqeaHH oT saeprHH aa nep

Bhlli BarnHn ae nonTaep~aeT noaeneHHH ceqeHHH, o*HnaeMoro npH yqeTe 

TonhKO TpeyronhHOli nHarpaMMbi c npoueccoM p + N .... d + " a onaott Ha aep

ruHH. B cooTaeTCTBHH c pa6oToli KpsrrH H YHnKHHa /5; npH yMeHbWeHHH 

saeprHH oT 670 no 360 M sa ceqeaHe non*Ho nanaTb aa "' 30%, B TO apeMH 

KaK sKcnepHMeaTanbHbie 3HaqeHHH a TOM *e HHTepaane saeprHtt B naa paaa 

B03p8CT8IDT. 0nHSKO MOHOTOHHOe yMeHbllieHHe CeqeHHH C pOCTOM SHeprHH H8-

neT8IDWHX npOTOHOB B HccnenOB8HHOM nHanaSOHe 3HeprHft CTSHOBHTCH 6onee 

38MenneHHbiM, qeM npH MeHbWHX H 6onblliHX 3HeprHHXo 

3Ta oco6eHHOCTb npHo6peTaeT 6onee oTqeTnHBbili xapaKTep npH cono-

cTaBneHHH naHHbiX HaCTOHweJi pa60Tbl CO BCeMH HSBeCTHbiMH HS nHTepaTypbl 

HsMepeHHHMH ceqeaHH ynpyroro p d - pacceHHHH aa yron 170° c.u.M. Ta

Koe conocTaaneaHe npHaeneao aa pHc. 5. B HeKoTophlx cnyqagx sKcnepHMeH

TanhHbie naHHbie 6bmH sKCTpanonHpoaaHbi K yrny 170° c.u.M. B aToM cnyqae 

yKaSSHHSH OWH6Ka BKniDqaeT Heonpe~eneHHOCTb TSKOli SKCTpanonHUHH. KaK 

BHnHo HS 3TOrO pHCYHKS, 3HepreTHqecK8H SSBHCHMOCTb HMeeT qeTKO Bbipa

*eHHOe •nneqo' a o6nacTH saeprHH oKono 700 MsB, rne,cornacao pa6oTe 

KpsrrH, YHnKHHa KaK pas H non*eH aaxonHTbCH MSKCHMyM saepreTHqecKoA 

3aBHCHMOCTH sToro npouecca. 

KaqeCTBeHHO TSKOe noBeneaHe ceqeHHH MOlKHO 06'bHCHHTb 0 npennono-

lKHB, qTQ B 3HepreTHqeCKOM HHTepaane OT 0,1 no 3 faa OCHOBHYID. ponb Hrpa

IDT, no KpaAHeli Mepe_, nBa MeX8HH3M8 pacqeHHHSI - OO,MeHHbiJi H pesoHaHCHbiJi, 

BKnan KOTOpbiX a ceqeaHe ynpyroro p d -pacceHHHH aasan Mo*eT pesKo 

MeHHTbCH a saaHCHMOCTH oT saeprHH aaneTaiDwHx npoToHoB. Ha pHc. 5 npen

CTaaneHbi peaynbT8Tb! HeCKOnbKHX B8pH8HTOB pacqeTa nnSI 9THX nayx Mexa

HH3MOB pacceHHHH Ha J80 O • 

CeqeaHe o6Meaaoro pacceHHHSI 6bmo BbiqHcneao no HasecTHoli ~opMyne 

nnH sToro MexaHHSMa 141: 
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"· p+d-p+d 
'· I I 10~ ~\: t, p ___jd 

d--p -·-·-· 
1()""271 I"" \\ --·--·--r., .... ., ,.. ... , I 

; w··\J I 1uz•~ I ~~~~ 

\ ~ I \ \_ ~ ' I .. 10-291 
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PHc. 5. 3aepreTH'IeCK8st 38BHCHMOCTb ynpyroro p d - paccestHHSJ H838Jl. no 

OCH a6CUHCC - KHHeTH'IeCK8st aHeprHst HaneTa~mero npoTOH8 B na6opaTOpHOA 

CHCTeMe, no OCH Op.llHH8T - JlH~~epeHUH8llbHOe Ce'leHHe paccestHHst B C.U.M. 

H8 yron 1700. npHBe.lleHbl 9KCnepHMeHT8llbHbie Jl8HHbie cne.lly~UIHX pa6oT: 
G-Ill!; C- 112/; Jl - /13/ X -/14/ .¢-/15/ 

; - ; - ; • - H8CTOst-

Uiast pa6oTa; 8- /16/~/ ~- /17/; • - /18/; ~ - /19/; f _/:I)/; 
V - /21 I: 0- 12 • B npHBe.lleHHbie OII1H6KH BKll~'leaa .llllst aeKOTOpbiX 

.ll8HHbiX B03MO)I(H8st o111H6Ka aKcTpanons:ruHH K yrny 170°. Cnno111aas:r KpHBas:r 

npoBe.lleHa no TO'IKBM .llnst aarnst.llHOCTH. TeopeTH'IeCKHe KpHBbie Bbi'IHcneHbi 

no MD.IlenH no.llxBaTa c sonHOBbiMH ~YHKUHstMH .lleAToaa: 'I' s I H - x~nbTeaoB -

CK8H ~yHKUHst Jlllst S -COCTOHHHst; 'I' S1KKB H IJI D1KKB - COOTBeTCTBeHHO 

S - BOliHOB8H H D - BOliHOB8H <f!yHKUHH1 B3SJTbie H3 pa6oT /4,22/ • nyaK-

THpH8H KpHB8st - pe3yllbT8T pa60Tb! /5/. 

12 

I 

da 

d 0 cUM 

4 
(217) • [ 

E • E p d 2 

(EP+Ed)~ p 

2 2 ; 
(k + !'!. ) 

npH p83liH'IHbiX npe.llnOlJO)I(eHHHX 0 BOAHDBOH ~YHKU 

( 4) E H 
p Ed - nonHast 9HeprHst COOTBeTCTBeHJ 

c.u.M.; k=y ""if'::= 0,232 ~~-1 
p 

onpe.llens:reTCH aaepr1 

1 - -
2,23 Mas; !'!. = \-P, -P \ 2. d p 

p 
p , r.lle - HMnynb 

a P d' - HMnynbc pacceHHHoro .lleAToHa B c.u.11 

!'!. = p /2 ) ; 

1 Je -il'l•r - 3-
'l'd(r)·d r 'I'(!'!.)= ~2 

d (217) 

- BOliHOB8H ~yHKUHst JlefiTOHa B HMnynbCHOM npe.llCT81 

HOBhlX ~YHKUHfi JlefiTDH8 B pacqeTax Hcnonb30B8ll8Cb 

S - COCTOSJHHst: 

-lr.r -{3r 
e - e 

'I' =N·----
d r 

c k = 0,232 ~M-1 H f3 = 1,44 ~M-1 H ~yHKUHH B 

D - COCTOHHHH JleHTOH8 1 KOTopaH npe.llCT8BliHeTCH I 

6onee 9KCnepHMeHT8llbHO o60CHDB8HHDHo finst X~llbTeJ 

d a E* • E* 
--- ( 180 °) = 16 [ p d 

d 0 Pd (E* + E* ) M 
p d p 

k2{32(k" 2 
] . 

( 1'!.2 + k 2/. ( 1'!.2 + 

BO BTOpDM Clly'lae 

da 3 
--(180°) = --

d oPd 16(217) 4 

E* • E* 
[ p d ]2·(k2+ 1'!.2)-[ 
(E* +E* ) M 

p d p 

T'Jle I (!'!.) H I (!'!.) - BDliHOBbie ~yHKUHH Bpeccens:r 

neHHH .llliH S- H D - cocTostHHst .llefiToaa 6binH 
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p·d-p.,.d 

p - tl 
tl_j 

-·-·!!... 

----• Ctaili•, WilKin 

p~d N :lr' 

d p 

_L'""''' " ~ ..... 

\\ ' 

100 

H'l:9CK8SI 38BHCHMOCTb ynpyroro p d - paCC9SIIIHSI li838Jl, no 
HaeTH'l:ecKaSI aaeprHSI aaneTa~mero npoToaa B na5opaTopaoa 

opJlHHaT - JlH$$epeauHanhaoe ce'l:eHHe pacceSIIIHSI B c.u.M. 
9KCnepHM9HTanbHbJe Jl8llllb19 CneJly~WHX paooT: 

- 1121; Ll- /13/ X ·/14/ -¢-/16/ 
; - ; - ; • - HBCTOSI-

/16/, ... - /17/. • /]8/. ~ /19/. ... - /a:l;. 
- ~a ' - ,.- '9' ' 
0 -

12 1
, B npHBeJleHlfhie owHoKH BKn~qeaa JlnSI HeKoTopbiX 

aSI ornHoKa aKcTpanonSIUHH K yrny 170°, CnnornaaSI KpHBaSI 

'l:KaM JlnSI aarnRJllfOCTH, TeopeTH'l:eCKHe KpHBhie Bhi'l:HcneHbi 
BTa C BOnHOBbiMH $ylfKUHSIMH Jl9ifTOHa: 1p S, H - X~nbT9lfOB -

S -COCTOSIIIHSI; 'I' S, KKB H 1p D ,KK B - COOTB9TCTB9HHO 
H D - BonaoBaSI $yHKUHH, B3S!Tble H3 paooT /4,22/. nyaK-
peaynbTaT pa6oTbi /6/, . 

]2 

~ 

da 

d Q CUM 

4 
(2rr) • [ 

E . E 
-~-P d 2 

(EP+Ed)~· 
p (4) 

2 2 2 4 
(k + l'l ) ·!'l'd(l'l)! 

npH paanH'l:HhiX npeJlnono*eHHSIX o BbnHoBotf $yHKUHH JleifToHa, B $opMyne 

( 4) E H 
p Ed - nonHBSI 9HeprHR COOTBeTCTBelfHO npoTOHa H JleifTOHa B 

c,u,M.; k=.J-;--:-;-= 0,232 $M-1 
p onpeJlenSieTcSI aaeprHefi CBSI3H JlefiToaa E 

1 - -
2,23MaB; l'l=!-P,-P I z d p 

, rJle p 
p - HMnynhc aaneTa~mero npoTo!Ia, 

a P d' - HMnyn~>c pacceRaaoro JleifToaa B c.u.M. ( JlnH (J pd = 180o 

l'l P/2 ) ; 

1 
'I' (l'l) = ~2 

d (2rr) 

J e -il'l• r - 3-
'Pd(r) • d r (5 

- BOnlfOBBSI $ylfKUHH JlefiTOlfa B HMnynhCHOM npeJlCTaBnelfHH, B K8'l:9CTBe BOn

HOBhiX $yHKUHfi Jl9fiTOH8 B pacqeTax Hcnonb30BanaCb $yHKUHSI X~nhTeHa JlnSI 

S - COCTOS!HHSI: 

-lt.r -{3r 
e -e 

'l'd=N· ( 6) 

c k = 0,232 $M-] H {3 = 1,44 $M-1 H $yHKUHH EpeccenSI /22/ JlnSI S H 
D 

COCTOSIHHfi JlefiTOHa, KOTOpaH npeJlCTaBnSI9TCH B H8CTORWee Bp9MH H8H-

6onee aKcnepHMeHTanbHO o5ocHoBaHHofi. llnSI x~nhTeHoBcKofi $yHKUHH 

d a E* • E; 
---(180°) = 16 [--:P __ _ 
d !l P d ( E* + E* ) M P 

p d 

k2(32(k + {3)6 2 
] . 

(to/+ k 2/. ( l'l2 + {32 / 
(7) 

BO BTOpOM cnyqae 

da --:til ( 180 °) 
Pd 

E* • E* [--p __ d_] 2·(k 2+ 
(E* +E* ) M 

p d p 

3 
l'l 2 )· [12 ( l'l) + I 2 ( l'l)] 2 ~I ( 8) 

5 D CTep 16(2rr) 4 

rLie I (!'l) H I (!'l) - BonHOBbie $yHKUHH Epecceng B HMnynhcHoM npeJlCTaB-

neHHH JlnSI S- H D - cocTOSIHHSI LleiiToaa OhinH: B3SIThi H3 pa6oTbi 14/ 
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KaK BHQHO H3 pHCo 5, Qa~e npH y~eTe D - COCTOHHHH QeATOHS H 

HCfiOnb30B8HHH HaH6onee 060CHOB8HHhlX ~OpM~KTOpOB QeftTOH81 06MeHHhlft Me

X8HH3M He BOCIIpOH3BOQHT OC06eHHOCTb ce~eHHS1 1 Ha6moQaeMyiO B6nH3H 7()() M SB, 

H IlpHBOQHT K 3H8'18HHIO Ce'leHHSI UpH STOA SHeprHH IIpHMepHO B QeCHTb paa 

MeHbwe aa6nJOQaeMoro, ecna ae npHHHMaTb so BHHMSHHe npeQftonaraeMyJO 

npaMecb D* - cocTOSIHHSI B sonaosoA ~YHKUHH QeAToHa 141. B TO ~e 

BpeMSI TSKOA MeXSHH3M npH6nH3HTenbHO npaBHnbHO OfiHCblBSeT fiOBeQeHH9 

QH~epeHUHSnbHOrO Ce'leHHSI UpH MeH&WHX H 6on&WHX SHeprHHX HaneTSIOWHX 

UpOTOHOBo 

C QpyroA cTopoHbl, ceqeaae p d - pacceSIHHH1 Bbl'IHcneaaoe KpsrrH 

H YHnKHHhlM Ha OCHOBe pe30H8HCHOrO MeXSHH3M8, OK83blB8eTCSI nponopuHo

Han&HblM ce~eHHIO p98KUHH ( 2): 

do 

dO 

do + 
F( T ) • - (pp -+ d" ) 

' d n 
( 9) 

H IIOSTOMy, KSK H ceqeaHe peSKUHH (2), HMeeT MSKCHMyM npH SHeprHH HS

neTSIOWHX npoToHoB oxono 700 M sa. TeopeTH'Iecxag KpHBSSI1 nony~eHHaSI B 

pa6oTe Kp arrH H YHnKHHa, npoxo.tUI!I' npH saeprHH 600-700 M sa npHMepao 

B QBS paaa HH~e SKCnepHMeHTSnbHblX 3Ha~eHHA ( CM. pHCo 5) o YTO~HeHHe 

pacqeTOB, OCHOBSHHblX HS STOft MOQenH, CQenaHHOe HeQaBHO Konbi68COBbiM 

H CMOpOQHHCKOA /9/, He H3MeHHB cymeCTBeHHO XOQS ce~eHHSI, npHBeno K 

a6conJOTHblM 3HS'IeHHHM, 3aMeTHO npeBbiWSIOWHM SKCnepHMeHTan&Hbie 3HS'Ie

HHSI npH saeprHH 600-700 M SBo 

TaKHM o6pa30M 0 Ha OCHOBSHHH paCCMOTpeHHbiX BbiWe TeopeTH'IeCKHX pac

'leTOB MO~HO CQenaTb KS'IeCTBeHHbiA BblBOQ 0 TOM, 'ITO QnH OfiHCSHHSI ynpy

roro pd - pacceSIHHH aaaaQ B QHanaaoae saeprHA 0,1 - 1,0 rss Hy~Ho 

y~HTbiBSTb, no KpaAaeA Mepe, QBa OCHOBHbiX MeXaHH3M8 pacceSIHHSI: 'pe-

30H8HCHbiA MexaHH3M", o6~nosneHHbiA soa6y~eaaeM 6apHOHHoro peaoaaaca 

fl (3/2, 3/2), HBn.!leTCSI QOMHHHpy!OIUHM B o6naCTH SHeprHH HaneTSIOIUHX 

npoTOHOB 600-800 M sa, a npa MeH&WHX saeprasx Ha'IHHaeT peaxo npeo6na

QaT& 06MeHHbiA MeXSHH3M, 'ITO IlpHBOQHT K "CM83biB8HHIO' <iHCTO pe30H8HCHO

ro noseQeHHH ceqeaas s6naaa 700 Mas H aanonaeHHJO o~QaeMoro 'nposana' 

B SHepreTH'IeCKOA 38BHCHMOCTH p d - pacceHHHSio 

14 
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Taxas HHTepnpeTauHH saepreTH~ecxoA aaBHCHM04 

WHX sxcnepHMeHTan&HblX fiOQTBep~eHHA, B '18CTHOCTH 

rrposeQeHHH nonspaaauHOHHbiX H3Mepeaaa. B aacTosmee 

qTO rroseQeaae ce'leHHH s6naaa 700 Mas o6ycnosneao l 

MH oco6eHHOCTSIMH B fiOBeQeHHH np - CHCTeMhl 88 Mi 

na6o cymecTBOBaHHeM Tpexayxnoaaoro peaoaaaca 1101. 

BblBOQbl 

1. HaMepeaaas B aacToHweA pa6oTe saepreTH'Iecx 

roro p d -paccesHHH aa 168,3° c.u.M. B QHanaaoae 

npOTOHOB 360-670 M SB IIOK83biB8eT, 'ITO Ce'leHHe p 

IIOQ STHM yrnoM MOHOTOHHO IISQaeT C pOCTOM SHepri 

2. Cpasaeaae nony'leHHbiX peaynbTaToB c HasecTH 

pacceHHHH H8 1700 C.U.Mo B QH8II830He 0,1 - 1,0 fsB I 

neHHYIO oco6eHHOCTb B saepreTH'IeCKOft 38BHCHMOC' 

3. Ha6nJOQaeMoe noseQeHHe teqeaHH xaqecTseaao 

'ITO s6nH3H 700 M SB OCHOBHOA BKnaQ B pacceSIHHe Hf 

Tpeyron&HaH QHarpaMMa c BHpTyan&HbiM npoueccoM p J 

BepWHH, B TO BpeMSI KSK npH MeH&WHX SHeprHSIX onp 

noQXBaT aeATpoaa. 

PeaoaaHCHbiA MexaHH3M pacceSIHHSI, B npHHuane, 

npH pacceHHHH nerKHMH S1Qp8MH, 6onee CnO}KBhlMH, '18M J 

aeAwee axcnepHMeHTan&aoe accneQoBaaae ynpyroro npo 

HHSI H838Q OC06eHHO HHTepeCHO Qn.!l BbiSICHeHHH BOIIpO 

061UHM QnSI STHX npoueCCOB SIBnseTCH MeXSHH3M B03 

peaoaaacos. 

nHTepaTypa 

1 • .ll,H. EnoxHHues. )f(3TCI>, 83, 1295 ( 1957). 

2. Ll.H. EnoxHHUeB, K.A. ToxTapoB. npenpHHT OHHH P• 
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US puc. 5, ~a~e npu y~eTe D - COCTOHHUH ~eiTOHa U 

au6onee o6ocaoeaHHblX <jlopM418KTOpoe ~eftTOHa1 06MeHHbll Me

OH3eO~HT oco6eaaocTb ce~eaus, aa6mo~aeMyiO e6nuau 700 Mae, 

aqeHUIO ceqeHUH npu aTOft aHeprHU DpUMepHO e ~eCHTb pas 

aeMoro, ecnu ue npuauMaTb eo euuMaaue npe~nonaraeMyiO 

- COCTOHHUH e eonHOBOI <jlyHKUUU ~eftTOHa /4/. B TO ~e 

exaausM npu6nusuTenbHO npaeunbHO onHChlBaeT noee~euue 

ro ce~eHHH npH MeHbWHX H 60nbWHX aHeprHHX HaneTaiOUIHX 

cTopoHbi, ce~euue p d - pacceHHUH1 ebi'IHcneuuoe Kparru 

OCHOBe peSOHaHCHOrO MeXaHHSMa, OKaSbiBaeTCH DpODOpUH0-

10 peaKUUU ( 2) : 

d (1 + 
T ) • - (pp -+ drr ) 
, d 0 

( 9) 

U ceqeaue peaKUUU ( 2) 1 UMeeT MaKCUMyM npu aaepruu Ha

HOB oxono 700 Mas. TeopeTuqecxas xpueaH, nony~ennaH B 

Yunxuua, npoxo~mr npu auepruu 800-700 Mae npuMepuo 

e axcnepuMeuTanbHbiX suaqeuua ( cM. puc. 5). YTO'IHenue 

aHHbiX aa aToa Mo~enu, c~enaunoe ae~aeuo Konbi6acoBbiM 

a /9/, ue usMenus cymecTeeuao xo~a ceqeaus, npueeno K 

'19HUSIM 1 3aMeTHO npeBbiWaiOUIUM aKCDepUMeHTanbHbl9 3Ha'le-

600-700 Mas. 

30M, Ha OCHOBaHHU paCCMOTpeHHblX BbiWe TeopeTU'I9CKHX pac

enaTb Ka'leCTB9HHbia BbieO~ 0 TOM, 'ITO ~nH ODUCaHUSI , ynpy

CCeHHUH nasa~ s ~Hanasoue aueprua 0,1 - 1,0 rae Hy~Ho 

Kpaauea Mepe, ~Ba OCHOBHbiX MeXaHU3Ma pacceHHUSI: "'pe

HHSM" 1 o6~nOBneHHbla B036y~~eHH9M 6apHOHHOro peSOHaHCa 

HBnHeTCSI ~OMUHUpyiOUIUM B 06naCTU aHepruu HaneTaiOUIUX 

0 Mas, a npu MeHbwux aaeprusx uaquuaeT pesxo npeo6na-

exaHH3M, 'ITo npuso~HT K "cMa3biBaHHIO"' <iucTo peaoaaucuo

qeauH s6nusu 700 Mas H sanonaeHUIO o~H~aeMoro "'nposana"' 

a SaBHCHMOCTH p d - paCC9SIHUSio 

14 

-

TaxaH UHTepnpeTauus auepreTH'IecxoA saeucHMOCTu Tpe6yeT ~anbaeA

wux aKCIIepHMeHTanbHblX DO~TBep~eHHa, e qacTHOCTH, KaK yKaSaHO e /9/, 

npose~eHUH nongpusauHOHHbiX HSMepenuA. B uacToHmee epeMH ae HcKniO'IeHo, 

'ITO noseneaue ce'leHHH e6nusu 700 Mas o6ycnosneuo nu6o eme aeusyqeaHbi-
/2 4/ 

MH oco6eHHOCTSIMH B noee~eHHH 11 p - CUCTeMbl Ha ManbiX paCCTOHHHHX 1 
1 

nH60 cymecTeoeaHHeM TpexHyKnOHHOro peSOHaHCa /10/• 

BbiBO~bl 

1. MaMepennaH e uacTosmea pa6oTe auepreTH'Iecxas aasucHMOCTb ynpy

roro p d -pacceHHHH ua 168,3° c.u.M. a ~uanasoue aueprul uaneTaiOmux 

npoTOHOB 360-670 Mas noxasbiBaeT, 'ITO ceqeuue p d -pacceHHHH nasa~ 

IIO~ aTUM yrnOM MOHOTOHHO na~aeT C pOCTOM aueprHU. 

2. Cpaeueuue nonyqeHHbiX peaynbTaToB c uasecTHbiMH naHHbiMH o p d -

pacceHHHH H8 1700 CoUoMo B ~Ha1Ia30H9 0,1 - 1,0 fae 06Hapy~HeaeT onpe~e

neHHYIO oco6eHHOCTb a auepreTu~ecxoa saeucuMocTu e6nusu 700 Mas. 

3. Ha6n10naeMoe noseneuue teqeHHH xaqecTseuuo Mo~no o6~HCHHTb TeM, 

'ITO e6nUSH 700 Mae OCHOeHoa BKnan e pacceHHUe Ha 6onbWUe yrnhl ~aeT 

TpeyronbHaH nuarpaMMa c eupTyanbHbiM npoueccoM pN -+ d rr e onuoa ua 

eepWUH, e TO BpeMH K8K npu MeHbWUX aHeprUHX onpenenHIOUlUM SIBnSieTCSI 

nonxeaT HeATpoua. 

PesouaHCHblA MexaHH3M paCC9SIHHSI 0 e IIpHHUHIIe, MO~QT npoHBnSITbCSI H 

npu paccesHHH nerKHMH HLtpaMH, 6onee cno~HblMH, qeM neAToH. noaToMy nanb

uelwee axcnepuMeHTanbHoe uccnenosauue ynpyroro npoTou-snepuoro pacces

HHH Haaan OC06eHHO UHTepeCHO llnH ehlSICHeHUSI BOnpoca 0 TOM, HaCKOnbKO 

o6wUM llnH aTUX npoueCCOB HBnHeTCSI MeX8HU3M BOS6y~~eHUSI 6apUOHHhlX 

pe30H8HCOBo 

nHTepaTypa 

1 • .Q.H. EnoxHauea. )f(3T<f>, 33, 1295 ( 1957). 

2 • .Q.H. EnoxHHUeB, K.A. ToKTapoB. npenpHHT OHHH P4-40 18, .Qy6aa, ( 1968). 
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3, IO.n. BaroKoa n .op. fi<P, 3, 283 ( 1966). 

4. A.K.Kerman, L.S.Kiss1inger, Phys.Rev., 180, 1483 
(1969). 

5, N.S.Craigie, C.Wi1kin. Nuc1.Phys. B14, 477 (1969). 

6, B.H. KoMapoB, r.E. KocapeB, o.B. CaB'IeHKO, .fi<P, II, 711 ( 1970). 

7, H,M. BacnneBCKHA, IO.n. npoKOliiKHH, A3, 7, 225 ( 1959); B.n. 3penoa, 
n.naanOBH'I, n. WyneK, OperrpHHT OH.f!H Pl3-5866, lly6aa ( 1971). 

8. C.Richard-Serre et a1. Nuc1.Phys. B20, 413 (1970). 
M.r. MemepHKOB, B.C. Heraaoa, llAH CCCP, 100, 677 ( 1955). 

9.V.M.Ko1ibasov, N.I.Smorodinskaja.Phys.Lett.,37B,272(1972). 

10. r.A. neKCHH. nperrpHHT HT3<P, 854 ( 1971). 

11. C.F.Bix1y. Phys.Rev., 166, 946 (1968). 

12. B.W.Davis et a1. Nuc1.Phys., A97, 241 (1961). 

13. S.N.Bunker. Nuc1. Phys., A113 , 461 (1968). 

14. K.Kurod et al. Phys.Lett., 13, 67 (1964). 

15, O.Chamber1ain, D.C1ark. Phys.Rev., 102, 473 (1956). 

16. E.T. Boschitz et al. Phys.Rev.Lett. •ll• 236 (1970). 

17. H.r. Bnprep n np • .fi<P, 6, 344 ( 1967), 

18. G.W .• Benett et al. Phys.Rev.Lett., 19, 387 (1967). 

19. Y.D.Bajukov et al. Phys.Lett., 24B, 598 (1967). 

~. Y.Benaigs et a1. Nuc1.Phys., B23, 596 (1970). 

21,E.Co1eman et al. Phys.Rev., 164, 1655 (1967). 

22. C.N.Bressll et al. Nucl.Phys., A124, 624 (1969). 

23. n.c. A)KrHpeA, H.K. BaopoB H np. )f(3T<P, 33, 1185 ( 1957). 

J' 

PyKOIIHCb IIOCTyiiHnB B H3llBTenbCKHA OTllen 
23 MapTa 1972 rona. 
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DpenpHHTbi H coo6meHHSI 

HMHOrO 06MeHa,yHHBepCHTe~ 

Hay'IHbiM rpynnaM H oTaenhH 

Dony'laTenSIM H3)l8HHA 0: 
SIBHTh HHHUH8THBy B 6ecnnaT 

o6MeHa npHHHM8lOTCSI H8Y'IHl 

ny6nHK8UHH no TeMaTHKe 0¥ 
EaHHCTBeHHbiA BHll ny6J: 

9TO penpHHTbl t OTTHCKH CT8TE 

J::S pHae cny'laeB Mbi cal\ 

6onee KpynHbiM nony'laTenHM 

cnaTh HaM K8KHe-nH60 KHHrH 

:>KypHanbi, H3)lalOIUHeCSI B HX c 

HaaaTenhCKHA oTaen e:>Kc 

COB Ha BhiCbinKY H3JlaHHl!: 01 
yK83biBaTh HH)leKC aanpalliHE 

DHchMa no BCeM Bonpoc 

OT)lenhHbie H3)laHHSI cneayeT I 

"' TJ 
11~ 
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Aapec anH nocbinKH BCE 

6ecnnaTHOl!: noanHCKH Ha Hay 
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