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IlornomeHH8 Il-K880HOB !QtPSMH aBnffeTCff BiM)eKTHBHHM cpe,nCTBOM 

,nnff HayqeHHff ,nByx BSlltHHX BOnpocoB ipH8HKH STOMHoro a,npa H sneMeH

TSPHllX qacTHu: Me:xaHH8M8 nornomeHHff ueaOHOB H CTPYKTYPH anpa. 

9KcnepHUeHTSnLHoe Hccne.no»auHe onpe,neneHHwc KaHanoB peaKuen no

a»onaeT BH,ll8HHTL H onpe,nenHTL OTHOCHTenLHHe BKna,nu paanHtlHHX Me

X8HH8MOB B npouecc nornomeuHa n-ueaoHoB. ~na nonyqeHHff nonHon HH

IPOPKSUHH O BC6X BTOpHqHWC qscTHUSX HSH6onee y,no6HHU HBHH8TCH ue

TO,ll !Qt8PHHX BMYHLCHlt, noaBonammelt perHCTPHPOBSTL ManoaHeprHqHHe 

npo,nyKTil paa»sns a,nep. HayqeHHe pesKuen c O6pa2OBaHHeu R;n;ep 8He , 
8 Li n 8B, ocTaBnRmmHx » auym.cHH :xapaKTepuue T-o6paauue cne,nu, 

8H8qHT8HLHO o6nerqseT H,ll8HTHipHKSUHE H orpaHHqHB88T qzcno BO8MO1lt

HHX KSHSJIOB. 

B ,nzccepTSUHH H8JIOllt8Hil peaynLTSTil HCcne,nOBSHHtt nornomeHHff 

ocTaHOBHBmHxca rr--Me2ouo» a,npsKH 12c, 14N, 160 c O6pa2OBaHHeM 

ff,ll8p SL;_ H 8B. 
Pa6oTs »unonHeHs B Jla6opsTOPHH a,nepHwc npo6neu murn. OcuoB

u1:1e peaynLTSTl:l ony6nHKOB8Hli B npenpHHTSX OHHIII H xypHane "H,nepHsa 

~H8mts11/I-6/' ,llOKna,n1:1»anHCL HS m H IY Me11t,nyHspo,nHl:lx !(OHipepeHUHffX 

no ipHSHKe BHCOKHX BHeprult H c~pyKTYP8 a,npa B HLD-~OpKe (I969r.) 

H .l{.y6He (I97Ir.), s TSKllte HS BcecomaHolt KOHipepeHUHH no ff,ll8pHHM 

peSKUHffK npH Bl:lCOKHX 8H8prHHX B T6HnHCH (!972 r.). 

~ccepTSUHff COCTOHT HS qeTilpex rnsB. Bo BB8,ll8HHH K ,llHCCep

T8UHH .ll8H KpaTKHlt o6aop pa6oT, noCBRm8HHIDC uccne,nOBSHHD nornome

HHff rr--ueaOHOB nerKHMH !Qtpao. 

B nepBolt rnsBe H8HOllt8Hl:l K8TO,nHqecKH8 Bonpocu, CBff88JIHH8 C 

IlOCT8HOBKOlt 8KCnepHK8HT8 H o6pa6oTKOlt nonyqeHHHX a~cnepHM8HTSHD

HHX ,llSHHl:lX • 
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B 3KcnepHM8HT8X HcnonL80B8nHCL ~OT08M3'nLCHOHHH8 KaMepH pas

MepaYH IOx5x2,5 c..3, COCT8BneHHH8 J/18 cnoeB 8J1YnLCJIIH HmCtlil-EP TOn

mHHOA 600 MKM. Kauepu o<5nyqanHCL H8 CHHxponmcnoTpOHe Olilffi1 B nyqxe 

n--Y830HOB C 8HeprHett 80 MaB. ll--Ye80HU TOPY03HnHCL ]{O OCT8HOBKH 

B cepe:ztHH8 K8Yepu. IlnOTHOCTL o<5nyqeHJIIH COCT8BnHna 2.I05Mes/cu2. 

80H8 OCT8HOBOK n--M830HOB mHpHHOA ! CM npocYaTpHBanacr, no:zt lfflKpo

CKonoM C yBenuqeHH8Y 225x. PerHCTPHPOBanHCL C5'-8B83]{H C T-o<5paa

HHY cne:ztoM. B peaynLTaTe npocYOTpa <5uno H8A:zt8HO IS 000 co<5HTHtt. 

MeTO:zt noHcKa no T-o6pa3HUY cne:ztaY no3B01IH8T BH:ztenHTL 3aXB8TH n-

M830HOB nerKHMH fl,l{paMH (C,N, 0), TaK K8K BHXO]{ ~p8I'M8HTOB (8He, 
8 Li. ' 8E) H3 TH1lt81IHX fl,l{ep ( 118 ' Br ) HY88T M8ny!l BepOHTHOCTL 

Ha-aa KynoHoBcKoro <5apr,epa. Blinn HaMepeHH Bee :ztByxnyqeBHe co<5wrHH 

H qacTL TpexnyqeBHX H MHoronyqeBHX co<5HTHtt C T-o<5pa3HHM cne:ztoM, 

Boero 3 800 cnyqaeB. PeaynLT8TH H3MepeHHA BBO:ztHnHCL B 9BM BSCM-6 

H o<5pa<5amBanHCL C noMOl!tLll CHCTeKH nporpaw. 

nna KHHeYaTHqecKoro aaanH3a peaKnHA Ha nerKHX H;l{paX B ~OT0-

8MY1ILCHH <5blna paapa<5oTaHa cnenHanLH8H nporpawa, B KOTopott npOH3-

BO:ztHnacr, reoMeTpHqecK8H peKOHCTpyKnHH co<5blTHA, a inH HX KHHeYaTH

qecKoro aHanHaa HcnonL30BancH YeToi HaHK8HLmHX KBMpaTOB. IlporpaM-

Y8 Hanncaaa Ha H3HK8 "topTpaH" H np!IIY8HHnaCL Ha 9BM EaCM-6. 

BbI:zteneHJ/18 KaHanoB peaKnHA npoBo~nocr, C nOMOlllLII KpHTepHH i- Z • 

Bee aKcnepneuTaJILHHe :ztBHHHe, nonyqeHHHe B peaynLTaTe oOcqeTa co<5u

THA, 88nHCbIBanHCL Ha Y8rHHTHYll 1I8HTy. nanLHeAmHA 8H81IH3 co<5HTHA C 

HCnOnL8OB8HH8M p881IH1ffll:DC KPHTepHeB BH:zteneHHH KSHanoB peaK[tHA npOH8-

BO:ztHnCH npH pa<5oTe C Y8rHHTHOA neHTOA. 

:zlnH ocHOBHHX peaKnHA c o<5pasoBaHHeY 8 Ll Ha fUtpaX C, N, O <5u

nH nonyqeHbI auepreTHqecKHe H yrnoBHe pacnpe:zteneHHH Bcex mopHqHux 

qacTHn, 8 T8K!t8 pacnpe:zteneHHH no a(MieKTHBHHII YaCC8M pasnH'IIHHX CHC-
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TeM B KoHeqHoM cocTOHHHl'I. :zlnH nocTpoemrn ITonyqemmx mrnITepHMeH

Tanr,Hl:lX pacITpe:zteneHHA H pacITpe:zteneHH!1 no ifJa30Bo1.1y o6T>eMy c no

MomL!l M8T0l{8 MoHTe-Kapno IIICIT01IL30B81Il'ICI, CT8H,napTHbl8 nporpaMMll, 

ITp111c1Toco6neHHHe :ztnH 9BM .E8CM-6. 

lilanomeH M8TO,ll; OITpe,neneHHH IIICTl'IHHOro ql'lcna CO!'lb!Tlllil :ztnH l'ICC]le-

;ziyeMHX peaKnHA. 

B neno11, B nepBott rnaBe oITHcaHa paapa<5oTaHn aR aaMl'I npoue:ztY

pa oc5paeloTKH ,JKcnepHM8HT81ILHblX :ztaHHhIX, nonyqeHHblX C TIO!.IOU\LIO :rnym,

CHOHHHX KaMep, KOTOpaH n03B01Iff8T 3W~8RTIIIBHO IIICTI01Ib30B8Tb B03~0lK

HOCTIII COBp8M8HHblX 9BM. 

BTopaH rnaBa ITOCBHU18H8 111ccne,nOB8Hl'l!O peaKnlltt C o6pa30B8HH8M 
8 Li ITPH ITornomeH~H n--MeaoHoB H,z(paMn yrnepo,na. B pa60Taxl7-B/, 

rite .111ayqanacL peaKnHR n- + 12c - 8 Li + 3He + n (I) , oTHocvrTenr,

HaH B8POHTHOCT!, KOTOpoA W = (4.4±0.2) ro-4, 6bI1I c,nenaH BhIBO:zt o 

TOM, qTo B 3TOM KaHane ITornomeHH8 n--M830HOB npollCXOl(VIT H8 qeTb!

pexHyK1IOHHOtt accon111an111111.., Li • 
B l(8HHO!:\ pa<50T8 111ccne:ztOB8Hll Bee B03MOJKHbl8 K8H8llbl peaKI~Htl C 

8 
oc5pa30B8HH8M L, Ha yrnepo:ne H YCT8HOBll8HO, 'ITO rnaBHhlM K8H8lIOM 

RBllff8TCfl IC + 12c - 8L; + 2H + p + n (2). BepoHTHOCTI> peaKIJ,lllll 

(2) paBH8 W = (2.3±0.2) ro-3 Ill B ITHT!, pas npeBhlmaeT Bepo~THOCTI, 

peaK!l,llH (I). 

B pacITpe:zteneHHHX no aiWJeKTHBHott 1.1acce H yrny paaneTa cHcTeMbl 

(2Hp,n) ,ll;llff peaKIJ,llH (2) H86lIIDl(8HO CVlllbHOe OTlll'Jq111e OT COOTB8TCTBYIO

ll\VIX pacITpe:zteneHHil ITO ~830BOMY o<5'.&eMy (pHc.I). 

~nff BllffCH8HIIIH MexaHH3M8 ITornomeHHH, KOTopun HM88T MeCTO B 

peaKn11vr(2), H8MH 6un npoBe,neH 8H8lIVl3 8RCITepHM8HT8]l!,HblX 

,ll;BHIIHX ITO Teo plllll ITpm.mx H:ztepHHX pea1tni1n C. HCHOll!,30B8HH8M MHoro-
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qacTHqHott o6onoqeqHott uo;nenH impa c L$ CBHSI,D. AHanHs noKasan, 

qTo ;!{OUl'IHHPYIOll!HM MexamrnMOII B peaKnJ{H JC + 12c - Bu +2H+p+ n , 
K8K I'! B peaKUl'IH (I), ITBnHeTCH nornomeHHe n--11680HOB qeTblpeXHyKnOH

HOil acconHanHett ~L; • IlpOHSBe;neH TIOHCK peaKqHH pa;ztH8UHOHHoro 

- 'L 38XB8T8 Il -MeSOHOB !U{pau11 yrnepo;na C o6pasOB8HHell i. 

n- + I2c - B Li + 3He + n + ll (3)' 

OTIIOCl'!TenI,H8H BepOHTHOCU KOTopon nonyqeHa paBHott w =(2.3.tI )rn-5• 

B TpeTbett rnaBe pacCIIOTpeHbl K8H8llbl 88XB8T8 n--M880HOB fU!paKH 

a30T8 C o6pa30B8HHeM BB l1 B Li • IlOK838HO, uo 8B o6pasyeTCH, B 

- l~'N OCHOBHOM, npH 38XB8Te Il -Me30HOB fl;!{p811H • CywapH8fl OTHOCHT61!I,-

H8fl nepOHTHOCTI, o6pasoBaHHH 8B B peaKUl'IHX Ha· 830Te paBHa: 

· p+5n 

'v/(n- + 
14N - 8B +kH+4n) = (I.2.tO.I).rn-3• (4) l3H+3n · 

Tipe;ncTaBnHnOCI, HHTepeCHblM Tlp0H3B8CTR TIOHCKl'I MHOrOHettTpOHHl,IX 
-~ 'f 'S 

CBH38HHblX a;nep n , n , 11 ( C 8Heprzett CBHSH I Mall), 8 TaKxe 

uel:Tpotto1rn6b!TOtJHoro HSOTona no;nopo;na 6H. Ilony11em1 Bepxmm rpaHH~ 

OTHOCl'IT61!I,Hb!X BepOHTHOCTett o6paSOB8HHH TaKHX CHCTeM B peaKUl'IHX: 

W (Il- +14N - BB +P+ 5n ) < I.I0-5 

W (TI- +14N - 8B + 2H + 4n)< I.I0-5 

W (TI- +14N - 8B + 3H + 3n) <. I.I0-5 

W<rr- +14 N - 8B + 6H) < 5.I0-6 • 

Tipl'I vrnyqemrn peaKUHit c o6pasoBaHHeM 
8 Lt Ha H11pax aaoTa Hatl;neHo, 

qTo OCHOBHbJMl'I R8H81!81.!H flll11HDTCH 

rr- + 
14N - Bli + 4He +P+ 11 

rr- + I4N - B Li + 3H+p+p+ n 

6 

W =(2.I .± 0,3).Io-3 

\JJ =(2.2 ± 0,5).IO-~ 

(5) 

(6) 
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B pacnpe;neneHHHX no a(fl~KTllBHott uacce H yrny paaneTa c110TeM 

( 4He, n) I'! (
4Hep, h ) (pllc.2) ;nnH peaKUHH (5) I'! Cl'ICT6!.!bl (pp,n) 

;nnH peaKUHll (6) Ha6n10.I18J'IOCI, 38MeTHoe· OTnHql'!e OT 8Hanorl'!qHblX pac

npe,lleneHlltt no qiaaonouy o6~euy. 

AHanH3 !lKCTiepm,1eHT8JII,HblX .I18HHblX B paMKax Teop1rn npmmx H,llep

HblX peaKnHtt noKaaan, qTo B peaKUl'll'I (5) cymecTBeHHy10 pon1, HrpaeT 

nornomeane ueaoaon Ha·paanl'lqHux HYKITOHHblX acconHannax: Ha (pp) 

nape, Ha· acco111taI1l'IHX s-L H 6Be. TeopeTHqecKHe pacqeTbl c yqe_TOM 

3THX Tpex MeXaHH3MOB .IIHH_ SHepreTHqecKl'IX cneKTPOB 4He I'! HettTpOH8 

B peaKUl'IH n- + 14N - 8 U. + 4He + p + r, Y.IIOBneTBOPl'!TennHo corna

cyJOTCH C aKcnepHMeHTannHblMH ,ll8HHNMl'I (pl'lc.3). PeaKUHIO (6) He Y.I18-

noc1, nOJIHOCTI,JO onHC8TI,, yql'IT,!,JB8H. TOHI,K O .IIBYX- I'! TpexqacTHqHbJe 

MeXaHHSMbl nornomeHHH n--ueSOHOB. 
' ! 

PeaynnT8Tll l'ICcne:noBaHl'IH peaKnHtt C o6pa30B8HileM Li. TIPH 38-

XBaTe n--Me30HOB fU!paw imcnopo.ila 1,1anoJJteHbl B qeTBepTott rnane. 

IloKasaHo, qTo OCHOBHblM K8H81!0M .Il11H 3Tl'IX peaRUHtt HBnHeTCH 

n~ + 160 - 8LL+ 4He+2H+p+n ;W= (I.3.t0,2).Io~3• (7) 

B pacTipe;neneHHH TIO aaeprHH OTHOCHT61II,HOrO ,IIBl'lllteHHH (aljJqJeRTl'IBHOtt 

uacce) H yrny paaneTa CJ,iCTew (
2
Hp,n) (pHc.4) oT1,rnqeHo_cymecTBeH

aoe OT1JHqHe OT paCTipe,lleneHHtt TIO ql830BOMY oCiwMy. CpaBHeaHe 3Tl'IX 

pacTipe,I1eneHHtt c aHanorHqHbJMl'I pacTipe,I1eneHl'IHMH .I111H peaRI1HH (2): 

n- + 12c - 8Li +2H + p + n yRa3HBano Ha To, ~o B oCieHx peaKUl'IHX 

ocymecTBnHeTCH O,IIHH8KOBHtt. MexaHHSM TIOrnomeHl'!fl~ :ziettcTBHT8HnHO, aHa

mrn 3KCTiepHUeHTa1!nHblX ,ll8HHhlX TIO TeopHl'I TIPHMhlX H,llepHhlX peaRnHtt TIO

Ra3an, qTo B peaRUHH n- + 160 _· 8Lt + 4He + 2H + p + n HMeeT 

uecTo TOT me MexaHH3M TiornomeHHH Ha qeTblpeXHy1<nOHHo~ acconnaunn 
4 . ' ' 

Li , qTo III B peaKUHIII (2). 
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Hccne;nollaHa Tpex11acTHtmafl peaKUl'lfl c 
8
L. Ha 160: 

n- + 160 - 8Li+ 7Be + n ;W= (3.8,±0.9).Io-~ (8) 

0Ha l'IHTepecHa c TOIIKl'I apeHHfl onpe;neneHHfl llKna;na BOCLMHHyKnOHHoro 

uexaHH3Ma npl'I nornomeHHl'I If"-MeaoHoll. XapaKTep aHepreTHqecKHX H yr

noBmc pacnpe;neneHl'ltl peaKUHH (8) YK831ilB8eT H8 HanHtJl'!e B 3TOM KaHa

ne MexaHH3lla nornomeHHII If"-ueaoHoll llOCLMHHYKnOHHol\ acconaanHelt 8B. 
B 38KJIJ:)1{6Jll'lli :Al'!CcepT8Ul'JH npHBe;neHiil OCHOBHl,le peaynLT8Tlil H 

llflllO;A!il: 

I. Pa3pa6oTaHa nporpauua Kl'IHeMaTH11ecKoro aHanHaa MepH!ilx 

peaKUl'I~ 1l iiioT031JyHLCl'IH H llHe;npeHa Cl'ICTeMa o6pa60TKl'I 3Kcnepl'!MeH

Tam,HHX ;namriilx, adxfieKTl'IBHO l'ICilOHL3YIOma11 1303!.IOlltHOCTl'I COBpeveHH!ilX 

'.lBl.f. 

2. 3aperHCTpHpOBaHO I8 000 cs -3Be3;n C T-o6paaH!ilM cne;noM, 

o6paaoBaHH!ilX B pe3V1ILTaTe nornomeHHH OCTaHOBHlllDHXCfl U--Me30HOB 

nerKHMH MpaMH (C, N, 0) 1l /fX>ToaMy-nLCHH. 

IlpolleneH KHH6M3Tl'!t{6CKl'lff aHanHa 3 800 C061i1THU C l'ICnycKaHHeJI 
8L. H 8B c MH01KeCTBeHHOCTLD llTOpHIIH!ilX aapmrnHH!ilX qacTHU .~ 2. 

Onpe;neneH!il OTHOCHTenLH!ile JlepofITHOCTH Bcex B03MOlltH!ilX K8HanoB peaK

UHtl C o6pa30138HH8LI 
8 u Ha MP3X 12c, 14N t 

160. 

3. nnH OCHOllH!ilX KaH8110B peaKUl'll\: 

IC + 12c - 8 Li. + 2H + p + n i W =(2.3,±0,2).I0-3 

n- + 14N - 8Li. + 4He +P + 11 i 'N =(2.I.±0 .• 3).I0-3 

- I4N 8 . 3 • W ( o 5) I -3 TI + - L, + H +P+P+ n , = 2.2,± , • 0 

U- + 160 - 8 Li.+ 4He+2H+p+n i vJ =(I.3,±0,2).I0-3 

(I) 

(2) 

(3) 

(4) 

nonyqeH!il 3HepreTHl{eCKHe H yrnOB!ile pacnpe;neneHHH BTOPl'IIIHRX qaCTHU, 

pacnpe;neneHHH no aqxpeKTHBHW uaccaJI CHCT8LI BTOPHIIH!ilX tJaCTHU. 

TeopeTr.,qeCKHtl aHanl'l3 3KCnepl'IM8HTanLH!ilX ;naHH!ilX no peaKUHRM 

(I-4) B paVKaX TeOpHH npHIWX fIJiepHRX peaKUl'll\ noKaaan: 

8 

l 
jt , 

.f , 
1 

a). B peaKUHHX n- + 12c -. 8Li. + 2H + p + r1 n 

n- + I6o - 8 f_-1. + 4He + 2H + P + n 

cymecTBeHHYIO ponL HrpaeT nornomeHH6 Ha qeThlpeXHyKnOHHO\l 

accouHaUHH 4 U ; 
6). B peaKUHH n- + 14N - 8 Li + 4He + p + n 

Kpoue ;nByXHyKnoHHoro MexaHHaua nornomeHHH (Ha (pp) nape) naR

HyIO ponL 11rpa10T Tamr.e uexaHHaw nornomemrn Meaotton 6011ee c:'! O'.,

HlilMH HYKJIOHH!ilMH accou1,rnn1.rnu11: 
5 Li. ' 6

Be. 

4. CoBOK:VTTHOCTL nonv11eHH!ilX 8KCnepHMCl!TanLHUX 71nmmx :vnon

neTBopHTCnLHO on11ch!BaeTcfl Teopl'leU npm,mx m1epm,1x peaKu11n I'! yirn-

3RBaeT Ha c,ymeCTB8HHYIO ponL UHoroll'{KnOHHOro ueY.al!H3Ua B peaKl{!1-

IIX nornon\eHHII n--1.16:JOHOB nerKHMH MPaMR c12c, 14N t H,o) C o6-

pa30BaHH8U <fiparMeHTa 8 Li. . 

5. IloKaaaHO, IITO 1111pa 8B o6paayIOTCII, n OCHOBl!O'-', '1DH no

rnomeHHl'I n--ueaoHOB H~paMl'I 14 N . OnpeneneHa cvrnmpHaH oTnocn

TenLHaH nepoHTHOCTL o6pa llOBaHl'III 8B Ha flnpax 111 N : 

w (If"+ I4N [ 

p + 51"1 

- 8B + 2H + 4n ) = 
3H + 3n 

(I. 2Q_±f1, I). 10-3• 

ilpOB6;1!6H IlOHCK CBfl38HH!ilX llHOrOH6tlTpOHHRX Cl'ICT61.! ( 3h 1 
4 n, 5 n) 

n J.130Tona (;H B peaKUJ.1HX Ha H;npax aaoTa. Hai'l}leHo, ttTO 8TJ.1 CBfl-

3aHH!ile COCTOflHl'IH He o6pa3yIOTCfl B 1'13Yll86MllX peaKUJ.1flX C B6pOHTHO

CTLI0,6011Lme~ I0-5• 
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N 
200 

,00 

N 
IOO 

50 

3752 3116 3800 382' 3lU8 M,q,(ZHp.n)C1tJal 

40 60 IKJ CX, 120 U0 tiSO RJ t/9(1Hp,n) 

Pnc.I - Pacrrpe'A6ll8HH6 no sqxj)eKTHBHOtt M8CCe 1'I yrny p83ll8T8 

CHCTe!.IH ( 2Hp, n ) 'AlllI peaKI.(1'11'1 Ir +12c - 8 L. +2H+p+ n. 

IlyHKTHP - pacrrpeieneHHe no W830BOMY o6~eMy. 
CnnomHaH KpHnaH - TeopeTntrecKHtt pactreT 'Allfl nornomeHHH 
H8 8CC0l(H8l(HH~L.l8/ 
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rr."'N -'L,• •H. • P•n 

N 

,o 

20 

5616 5634 5650 586fi 5582 

N 

40 

20 

5691 ,,,., 

1,1,,tH.,,,.~>6] 
,a 10 120 ,so B°('H,p.n/ 

PHc.2 - Pacnpe;zteneHHe no a~eKTHBHon Macce H yrnS pa3neTa 
cHcTeMbl (4Hep,n) nirn peaKUHH n-+14N- Li+4He+p+y, 

TiyHKTHP - pacnpeneneHHe no wa3OBO!.fY o6~eMy. 
CnnomHaH KPHBaH - TeopeTHqeCKHtt pacqeT :ztnH nornomeHHH 
Ha accouHaUHH 6Be. 
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11 » 41 H E'HttH,11 Z4 U 11 11 En {Hl6} 

PHc.3 - 8HepreTHq8CKH8 oneKTJ)!,l 4He H H8ffTpOHa B peaKUHH 
rr- + 14N - 8 Li + 4He + p + n .• 

IlyHKTHp - pacnp~;zteneHH8 no ~a3OBOMY o6~eMy. 
CnnomHaH KPHB8H - T8Op8THqecKHtt pacqeT: 

I) nornomeHH8 Ha 8CCOUH8UHH 6Be; 
2) nornomeHHe aa accoUHaUHH 5L~; 
3) nornomeHHe Ha (pp) nape; 
4) cywapHutt cneKTp 

vi1= w2
= W3 = r : r : 2 • 

N 

'° 
N ,a 

zo 

'° 80 C20 f60 ' tft'lt,.nl 

PHc.4 - Pacnpe;zteneHHe no aHepmH OTHOCHTem,Horo ;ztBHX8HHH {aipqieK

HBHOtt 11acce) H yrny pasneTa CHCTew (2Hp, n ) :ztnH p88KUHH 

rr- + I6o - 8L~+ 4He + 2H + p + '1 • 
IlyHKTHp - pacnpe;zteneHHe no ~a3oBoKy o6~euy. 
CnnomHaH KPHBBH - TeOpeTHqec:imtt pacqeT ;ztnH 
nornomeHHH Ha accouHaUHH "Li. 
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