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Yl3eecTHO, '<TO K8CK<UIHo-HcnapHTenbH851 Mo.nenb HyKnOH -g.nepHbiX B38HMo.nelicTBHli 

.naeT .[10CT8TO'<H0 xopO!llHe pe3yllbT8Tbl npH 3HeprHl1X H81leT8!0lllHX HyKnOHOB, 60ilblllHX 

HecKonbKHX .nec51TKOB M3e
1 l-4 /, 3To o6ycnoeneHo TeM, '<TO .nnHHa .ne6polineecKoli eonHbi 

aaneTalOmero HYKJIOHB npH 3THX aHeprHsrx 3H8qHTenbHO MeHhwe cpe.nHero pacc"'OSIHHH Me>K-

.ny BHYTPHH.nepHbiMH HyKnoHaMH, 6naro.napH qeMy B38HMo.nelicTeHe nepBH'lHOro HyKnoHa c 

H.UpOM y.naeTC51 CBeCTH K cepHH UOCile.[lOB8TellbHb!X HYKilOH-HyKilOHHb!X CTOilKHOBeHHli, C 
x) 

.npyroll cTopoHhi, npH 3HeprHl1X T ~ 20 M3B H.nepHbie peaKUHH noqTH uenHKOM H.UYT 

qepea o6paaoeaHHe KOMnayH.n- 11.npa. 

B o6nacTH npoMe>KyTO'<HhiX 3HeprHli cyUleCTBeHHhi KBK npHMbie B3BHMo.nelicTBHH, TBK 

H B38HMO.[leliCTBHe, H.[lylllee qepe3 KOMnayH.U-H.UpO, npe.UCT8BilHeT HHTepec OUpe!leniiTb 

OTHOCHTellbHb!li BKna.n B 3TY o6naCTb K8CK8.[lHO-HCU8pHTellbHOrO MexaHH3M8 HyKnoH-H.Ue;J

Hh!X B38HMO.UeliCTBHli, no.no6Hoe HCCile.[lOB8HHe CTHMynHpyeTC51 ellle H TeM 06CTOHTenbCT-

BOM, '<TO B o6nacTH 3HeprHli T - (8+85) M3B He.naeHo 6binH nonyqeHbi HOBbie 3Kcnepu

H li:r /5,6,7/ 
MeHTanbHhie .naHHhie .nnst 11.nep Ta , lr 

HaMH 6binH pacc'<HTBHhi ¢yHKUHH eoa6y>K.neHHl1 .nn11 peaKUHll l p , xn ) npu 
xx) 

x - 1,2,3 ... Pac'<eTbi 6hinH BhmonHeHbl MeTo.noM MoHTe-Kapno Ha 3neKTpoHHOli cqeT-

Holl M8IllHHe OYI.HYI npH .neyx paanH'<HhiX npe.nnono>KeHHHX o MexaHHaMe eo36y>K.neHHH 

st.npa: 

I) >1.npo eo36y>K.naeTCl1 3a cqeT aaxeaTa HaneTB!Olllero npoToHa c o6paaoeaHHeM 

KOMnayH.U- st.npa; 

2) UpH CTOilKHOBeHHH nepBH'<HOrO UpOTOH8 C 51.[lpOM peanHayeTCH BHyTpHH.nepHblli Kac

K8.[10 nocne KOTOporo 51.Up0 OCT8eTCSI B B036y>K.UeHHOM COCTOSIHHH , B o60HX cnyqagx CH51-

THe B036y>K.UeHHH UpOHCXO.[lHilO nyTeM HCUapeHH51 HyKilOHOB, ct>yHKUHH B036y>K.[leHH51 0 Bb!'<HC

neHHble B npe.nnono>KeHHH I H 2, cyMMHpoeanHCh cooTBeTCTBeHHO c eecaMH k H ( 1-k) , 

r.ne k - oTHOCHTenbHBl1 eepol1THOCTb npoueccoe c o6paaoeaHHeM KoMnayH.n- >1.npa. 3Ty 

eep051THOCTb npH K8>K.[l0M 3H8'<eHHH 3HeprHH nepBH'<HOrO UpOTOHB Mbl UO!l6Hp8n!J, HCX0/151 H3 

HBHnyq!llero cornaCHH C Ollb!TOM CyMMBpHb!X pacqeTHb!X <tJyHKUHli B036y>K.[leHHH .[lnii H.npa 

181 Ta • PeaynhTBThi pacqeTOB npe.ncTaeneHhi Ha puc. I, H3 3Toro pHcyHKB BH.UHO, '<TO c 

x) 
3.nech H eea.ne .aanee T- KHHeTH'lecKal1 3Heprnl1 nepBH'<Horo HyKnoHa B na6opaTop

HoA CHCTeMe KOOpJlHHBT. 

xx) 
npe.[lCT8BileHHb!e peaynbT8Tbl paccqHTBHbl C napaMeTpOM UllOTHOCTH ypoeHeli 

-1 -13 l/3 I 
a - A /20 M3e H R - 1,3' 10 A eM. Ylcnonb3oeaHHe napaMeTpa a = A/ 10 M3B-

npHBOilHT K CllBHry BCeX M8KCHMyMOB cj>yHKUHil B036yJK!leHHH ( p, xn) B CTOpOHY MeHblliHX 

3Heprui!, 

3 



aKcnepHMeHTOM cornacyeTCSI He TOllbKO 06ruee llOBeAeHHe cJlYHKUHil B036y>KAeHHSI, HO H 

noseAeHHe HX a6conJOTHbiX 3H8'1eHHJI, YiCKOJO'IeHHe eoeTBBnSieT peaKUHH ( p 0 4n ) , SKene

pHMeHTBnbHbie 3H81.feHKR KOTOpOA OK83biB810TCSI CHCT8M8THII9CKK HB>K8 p8CII8THblX, H peaK

UHSI ( p,n ), oco6eHHO npH T > 15 Mss. 

,[lmi nepBOII peaKUHH paanH'IHe, no-BHAHMOMy, eBA38HO e cJlOIOKTy8UHSIMH B llOOHOM 

ce'leHHH B38HMOAelleTBHSI, KOTOpbie He 6blnH 0Tp8>K9Hbl B H8IllHX pae'I9T8X, 3KenepHMeH

TBObHbl9 yKB38HHSI H8 UOA06Hbl9 cJlOIOKT8UHH B STOlt >K9 o6naeTH 3HeprHH AllSI 6nH3KHX SIA9p 

Pb H Bl coAep>KaTeH B pa6oTe
181• PaanH'IHe sKenepHMBHTa H TeopHH AOH peaKuHH 

(p,n) yKB3biB89T H8 B03MO>KHOeTb ApyrHX M9X8HH3MOB B38HMOA9ileTBHSI 0 OTOH'IHbiX OT pae

CMOTpeHHbiX HBMH. 3HepreTH'I9eK8SI 38BHeHMOeTb BepOSITHOeTH npOTOH-SIA9pHbiX B38HMOA98-

CTBHII, HAYillHX qepea KoMnayHA- HApo, npHBeAeHa Ha pRe. 2. Ha aTOM >Ke pHeyHKe npeA-

eTasneHa TeopeTH'IeeKBSI KPHBBSI sepOSITHOeTK nonHoro nornomeHKSI HaneTaJOruero HyKnoHa 

npH KaeKBAHOM MexaHHaMe ero saaKMoAelleTBKSI e HApOM. XoTSI KpHBble Ha pKe. 2 aaMeTHO 

pa3JlH'I8JOTeSI, BJ1HSIHH9 3TOI'O p83JlK'IHSI Ha cJlYHKUHK B036y>KA9HHSI OK83biB8eTeSI H93H8'1HT9Jlb

Hb!M. HanpHMep, yMeHb!lleHHe senH'IHHbi k Ha 0,12 npH T • 48 Mss npHBOABT K yMeHb

!lleHHIO ce'leHHSI peaKUKH (p,Sn) seero OH!llb Ha 100 M6, 'ITO eymeeTBeHHO M9Hblll9 3Kene

pHM9HT8JlbHOII OlllH6KH /1.u· = 230 M6, 

Y1enOJlb3YSI UOJ1Y'I9HHYIO H3 epaBH9HHSI e 3KenepHM9HTOM 38BHeHMOeTb k(T) , Mbl 

paee'IHT8J1H cPYHKUHH BOS6y>KA9HHSI AOSI peaKUHI TH08 (p, p XR ) HB SlAPe Ta
181

• '-leM 

6oJlbllle 3H8'19HHSI X H T , TeM ny'lllli!M OKB3biBBeTeSI eornaeHe <>THX cPYHKUHII e 3K-

cnepHMeHTOM. KaK BHAHO H3 pac. 3, O'I9Hb x:opo!llee cornaeae e onbiTOM nony'leHo B eny

qae peaKuBH (p,p4n). 

CneAyeT OTMeTBTb, 'ITO npH T > (40-;- 50) Mas ocHOBHOII BKJlBA B peaKuHa, conposo>K

ABJOIUBecH BbiJleTOM 38pSI>K9HHbiX qaeTHU, npOBeXOAH~ OT KBeKBAHOI'O M9X8HH3MB B38BMo-

AellcTBHSI, CHJlbHO aaHa>KeHHbie ce'leHHSI peaKuHII ( p , pn ) H ( p , p 2n ) CBBAeT9Jlb-

eTBYIOT 0 cymeeTB9HHOM BKJ18A9 B C9'19HKSI TBKIIX p98KUKI npoueeCOB TBTI8 'KB83BeB060A

Horo' paeeeHHBSI npoToHa, B paMKax KaeKBAHo-aenapaTeJlbHOII MOAena yqeeTb noAo6Hble 

npoueeCb1
0 

BepOSITHO, MO>KHO nyTeM KOpp9KTHOI'O BBeA9RHSI ABcJlcJlY3Hil rpaHHUbl S1Ap8, 

B pa6oTax
16

• 
71 

npH T ( 7 -i- 87) MsB H3y'IBJ1HCb SIA9pHb19 pe&KUHH H8 HApax lr 

u &r , OAHBKO nonyqeHHble npH <>TOM sKcnepRM9HT8JlbHbl9 ABHHble seebMa 6eARbl, He-
181 

nonb3yH KpHBYJO aaBRCBMOCTH k(T) AJlSI HApa Ta , MO>KHO nony'IBTb yAOBneTsopR-

TenhHoe eornacKe TeopeTK'I9CKRX cPYHKURII BOa6y>KA9HKSI C OU&ITOM K AJlSI S!Aep lr K &r, 

TaKKM o6p830M, Mbl MO>K9M 38KJ110'1RTb, 'ITO KBCK8AHO-KenapRT9JlbH8SI MOA9Jlb HyK

JlOH-SIA9pHb1X saaKMOAelcTBKI B o6nacTR sHeprRII T • (20 +80) Mss TBK>Ke ABeT npa

BHnbHoe OUHeaHH9 npouecca B38RMOAeileTBHSio 0AH8KO 3T8 MOA9llb OK83b!B89TCSI He B coc

TOSIHHH OTp83RTb pHA 6onee TOHKHX SIBJ19HHII, T8KHX 0 HBTipRMep, K8K 06M9HR09 (p,D ) pac-

~ 

l 

11 

C8HHH8
1 

¢niOKTY8UHH B llOJlHOM C8"'18HHH B38HMOJl8ACTBHH, KB83HCB060AHOe pacceHHHe C 

noeneAyJOillHM HCnyeKBHK9M OAHOI'O RJlH ABYX H9JITpOHOB, t.{acTH'IHOe yny'llll9HR9 MOA90R 

B03MO>KHO nyTeM BB9A9HRSI AKcJlcJlY3HOII rpaHHUbl S!Apa, 
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PRe. 2. 11aMeHeHHe OTHOCH".enbHoA sepOSITHOCTH k npoueccos, H.aylllHX qepea 

b6paaosaHHe cocTasHoro g,apa, c sHeprHeA HaneT&JO!Uero npoToHa T 
Cnno!UH&SI KPHB&II nonyqeHa nyTeM no.aroHKH ¢yHKUHA Boa6y>K.aeHHII K HX 

9KCnepHM9HT&nbHhiM 3H8'19HHIIM. nyHKTHpHall KpHB&II nony'feHa C UOMOIUbiO 

06bi'IH6Jx K&CKa.aH&JX p8C'f9TOB. 

35 45 55 65 15 85 T MeV 
18 I 177 

3KcnepHMeHTanb-PHc. 3. <l>yHKUHII soa6y>K.aeHHII peaKU?§; Ta (p,p4n) Ta 
Hbl9 TO'IKH B311Tbl 113 pa6oTbl • 


