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BBEilEHHE 

RAPO 
7
Li COCT0lo1T 1.13 a -ocTOBa B ·s -o60J104Ke H Tpex HYKJ10HOB 

B P -o6o.n04Ke, T. e. o6naAaeT fiBHO~ KnacTepHO~ CTPYKTypoH nma 

(a-t). Co.rnacHo Teopen11.1ecKHM npeAcKaaaHHf!M 111 a CTPYKType fiAPa 

1-1rpa~T aamHY~ ponb TaKme ABYXHYKJlOHH~e acc04H84HI-1, npemAe scero 

KBa31-1AeHTpoH~. Ha cy~ecTaosaHHe TaKHx acco41-1a4H~ yKaa~ea~T 

3KcnepHMeHTaJ1bHble A8HHble, OTHOCflW,J.IIeCR K peaKU,YIRM (17+, 2p) 1r1 

("-, 2n) /2,31, noAXBaTa 7 Li(p, 3He) 3 H 141 ~ npRMOrO Bbi6~BaH~R 

AeHTpoHoa noA MaJlbiM yrnoM BbiCOK03Heprlo14HbiMH npoTOH8MH 151 . 

6onee noAp06HO KnacTepHy~ CTPYKTypy RAeP MO*HO H3Y48Tb B 

peaKU.~·u=tx KBaaHceo6oAHOro paccef!HI<-1A /KCP I, OAHaKo a KHHeMaTa.-t4ec

Kio1 nonHbiX aKcnepHMeHTax npH 3HeprMRX Hlo1me 100 MaB
161 npHcyT

CTBHe KBa3HAeHTpOHOB He 6biJ10 AOKa3aHO OAH03Ha4HO. nHWb npH 

3Hepr""x 155 M3B 171 ~ 670 M3B IS/ B peaK~~~ 7Li(p,pd)5He 6bll1~ 

nony4eHbl caeAeHHFI o KCP, HO T04HOCTb 3THX 3KcnepHMeHTO'B 6bl!la 

Heee!lHKa. 
B HacTor~w.el:;1 pa6oTe, KaK H a lSI, peaK'-'Hfll 7 Li <P. pd) 5He H3Y4anacb 

8 reoMeTpHH KCP AilR 60!lbWHX yrnoa. npH 3TOM BblneTa~He 143 FIAPa 

Ael:;1Tp0Hbl \4Me!l\4 60JlbWYIO 3HeprHIO' 4TO yMeHbWano !4X nor.no~eHHe 

B f!AepHOM eew,eCTBe H 3¢¢eKTbl BTOpH4HbiX npo'-'eCCOB. KpoMe TOro, 

B3aHMOAe~CTBHe np\4 60!lbWHX r.epeAa4aX HMny!lbCa 4YBCTBHTe.flbHO 

K nOBeAeHHIO BO.flHOBOI:;1 ¢YHK~HH OTHOCHTe!lbHOro AB14meH!4fll ABYX 

HYKilOHOB Ha Ma.nblx paccTOfiiHHfiiX 191 • 06a ¢aKTopa 6.naronpHFITHbl A!lfl 

HccneAoaaHHFI ABYXHYKilOHHbiX acco~Ha~~~~~ c noMOIL\biO npo~ecca KCP. 

UenbiO HaCTOfllll.\el:;1 pa6oTbl r~e.nr~eTcfll H3y4eHHe KBa3HAeHTPOHHbiX 

acco~Ha~H~ B fiiAPe 7 Li. npeACTaaneHbl 3KcnepHMeHTailbHble pe3yilbTaTbl 

no KCP Ha p- 111 s-o6ono4Kax, npiiiBOAIIITCfll HX TeopeTIII4eCK1111:;1 

aHa!llll3 Ha OCHOBe n!lOCKOBOilHOBOrO IIIMny.nbCHOrO·np!116.nHmeHHfll. 

1 . 3KcnEPHMEHT 

PeaK~IflR 
7 

Li (p, pd) 5 He H3)'4anacb c noMOiltbiO AByxnne4eaoro 

cneKTpoMeTpa Ha CHHXPO~HKJlOTPOHe OH~~ npH 3HeprHH npoTOHOB 

To=670 M38. AnnapaTypa H MeTOAHKa o6pa6oTKH AaHHbiX onHcaHa a 

pa6oTax /10,11/ . .Qel:;1TpOHbl, BbiileTeswHe noA _yrnoM ()d =6,_5°, aHa

.n\113\11posanHcb nO HMnyJlbCY MarHHTHbiM cneKTPOMeTpOM H HAeHTH$V\

I..\HPOBaJ1HC b no apeMeHH nponeTa. CI..\HHTIIII1I1fllt,U.10HHbll:;1 cn.eKTPOMeTp 

nonHero nornotl.leHI.'Ifll AeTeKTHposan npoTOHbl noA yr na~~~~ () P =147 o 
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H 110°. Yron 147° COOT8€TCT8Y€T K8S3HCB060,QHOMY pacceRHH~ C HYJ1€BbiM HMnYllbCOM R,qpa OTAS4H; npH Op =110° MJ.1HJ.1MaJlbHb1H HMnynbC R,Qpa OTAS4H qmin=220 MaB/c. CyMMapHoe paapeweHHe cneKTpoMerpa, BKJ1~4aR 3HepreTH4eCKHH paa6poc ny4Ka, COCTSBJlRJlO ~E= 16,3~0,2 MaB /nonHaR WHPI-1Ha Ha nony8biCOTe/. Vlcnonbaosanacb MHW€Hb H3 IlHTHR eCT€CTB€HHOrO COCTSBS,TO!l~HHS KOTOpO~ C0CTa8-!lR!lS 1,17 r/cM 2 • nonpaeKa Ha npHMecb H30rona 6 Li 6b1na c,qenaHa no H3MepeHHRM peSK4HH 6 Li(p, pd) 4 He /11/ 

2. PE3YnbTAT~ 3KCnEPHMEHTA 

,llnR Onpe,qeneHHR 3HepnH1 8036.Y>KA€HI-1R Bbl'-lHCJlRJlSCb He,qOCTS~IJ.IaR 3HeprHR peaKu,HH E 
miss 

E . ~ E* -Q ~T -T -T -T m1ss B 0 0 p d B' /1/ 
r,qe E~- 3Hepn1R B036Y}f(,Q€HHR OCTSTOLlHOrO R,Qpa; Q0 - 3HeprOBbi,QeJl€HVIe peaKLtVIYI; T , T d 1-1 T B - KVIHeTY'II.lecKHe 3HeprHH 8TOPY'I'-lHbiX l.lSCTIIILt /npOTOHa,p,qeHTpOHa Y'l OCTST04HOrO R,Qpa/. 

.. 

Ha pYle. 1a npe,qcrasneH cneKTP He,qocra~~e~ 3HeprHH, H3MepeHHb1H noA yrnoM Bp=147°.nHK npH Emiss =9,5 MaB OT8€4aeT npeHMyIJ.I€CT8€HHO nepeXO,QSM 8 OCH08HO€ COCTORHHe 5 He/aHeprHR peaK4HI-1 Q
0
=9, 16 MaS/. 0Kono Emiss=35 MaB OT'-leT!lYIBO BI-I,QeH ,qpyroH nY'IK, cor.nacy~~Y'IHCR c 3HeprHeH so36Y>KA€HHR E'a:::. 25 MaB. KpHBble Ha aToM PY'ICYHKe npe,qcra8nRIOT co6oH pe3YllbTSTbl no,qroHKH ,QSHHbiX raycco8biMH ¢1YHK4Y'IRMH. WHpHHa nepeoro m1Ka /~Emis!f20, 1~0, 5MaB/ Ha -4 MaB npeBblwaer annaparypHoe paapeweHHe, LlTO, 8epoRTHO, CBJ.1,Q€T€JlbCTByeT 0 HSJlJ.1'-lHH nepeXO,Q08 8 nepsoe B036Y}f(A€HHO€ COCTORH~e 5He /1/2-/ np~ E*~2,6 M3B. n~K np~ E\=25 M3B 6n~30K K 8036y>K,Q€HHbiM COCT9RHHRM BsHe C ,QBYMR AblpKSMJ.1 B S -o60J104Ke, X8ocr 8 cneKrpe 8b1We Emiss=50 MaB CBR3aH, no-eH,QHMOMy, c eroPH4HbiMJ.1 B3SJ.1MO,Qea:iCTBVIRMYI 8 R,qpe. 
Ha pHc. 16 npHBe,QeH cneKrp He,qocraiOIJ.Iet1 aHeprHH npH ep =11 0°. 8 3TOt1 reOMeTpHH nHK OCHOBHOrO COCTORHHR 8 cneKTpe OTHOCJ.1T€JlbH0 CYillbHO no,qasneH;noMHMO Ha6J110AaswerocR no,q yrnoM 147° nHKa npYI E iss =35 MaB 6o!lbWoH 8Kila,Q ,qaiOT nepexo,qbl c Emis-s =25 MaB /EB~14,5 MaB/. 3ro aHa4eHHe EB 6ni-13KO K 3Heprt.1H sroporo ypoeHR 5He/3/2+, Ea ~16, 7 M3B/. 

6, 3HepreTHt-4€CKH€ cneKTpbl npOTOH08 

Ha pHc. 2 npe,qcrasneH cneKTP nporoH08 npVI e P =14 7 ° ,QJlR nepexo,Q08 8 OCHOBHO€ J.1 nepsoe 8036y}f(,Q€HHO€ COCTORHHR 5 He /Co6bl-
2 
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Tlllfl C HeAOCTa~~eM 3Hep

rllle~ a liiHTepeane 
-14<Ern188

<10 M36/. KpH

eaR Ha pHCyHKe - pe3ynb

TaT pac4eTa no MeTOAY 
MOHTe-Kapno a npeAnono
meH~~ rayccosoro HMnynbc

Horo pacnpeAeneH~~ AnA 

BHYTP~~AepHOrO ABH*eHH~ 

KBa3HAe~TpOHa: p (q) = 

=p(O) -exp(-q2/q~). HaH

ny4wee cornacHe c 3Kc- . 
nepHMeHTOM nony4Hnocb 

npH q0 =75+1 0 M36/c c 

x2/N =1, 7-/ N- ""cno 

cTeneHeH cso60Abl; nor
peWHOCTb COOTBeTCTBy~T 

X 2/N<3/. npH 3TOM non

HaR WHpHHa pacnpeAene
HHR Ha nonyBbiCOTe pasHa 

qy, =125.:':_16 M36/c, a 

nnOTHOCTb B HMnynbCHOM 

npocTpaHcTee npH q =0 

COCTaBnReT p (Q)= 2, 4x 
1 0-7 /M36/ c/ -il . 

WHPHHa npoTOHHoro 
cneKTpa npVI BblCOKHX 

3HeprHRX B036Y*AeHHR 
6onbwe ero WlllpHHbl e oc-

£..n· /M-
3
8/ HOB HOM COCTOfiHI-1111, LlTO" 

155 
BI-1AHO 1-13 p111c. 3, rAe. ' 

PHc.l. a/ CneKTP He,ll,ocTammeH 3Hep

nm np~ e p = 14 7 ° 0 KpHBble - pe3ynb

TaTbl TIO,ll,rOHKH ,II,aHHblX rayCCOBblMH 

¢YHKU~HMH. 6/ CneKTP He,ll,ocTammeH 

3Hepnm_ npH ep =II 0 °. KpHBble - rayc

COBbl ¢YHKUHH pHc·. Ja, HOpMH

poeaHHble TIO BhiCOTe K 3KCTiepHMeH-

3. 05CYmAEH~E PE3YDbTAT06 

ll13o6pa~eH cneKTP npoTo
HQB 8 o6naCTll1 HeAOCTa~

~HX 3HeprH" 23<E . <45M36. 
·' '. ffilSS 

Kp_1:1eaf! Ha pliiCyHKe pac-

c4111TaHa B npeAnonomeHI-1111 

rayccoeoro_lll~nynbcHoro 

pacnpeAeneHlllfl c q 0 = 

130 M3B/c, ·np1-1'::noM 

q V, =216+28 M36/c H 

p (0) =0, 6xTO - 7 /M3B/ c/ -3. 

AHanl-13 peay.nbTaTo"e 5bm BblnOnHeH e MO.Qenl-1 KCP. Ce4eH~r~e 3Toro 

npd~ecca e ~MnynbcHOM npV~6nV~*eHllllll npeACTae~ReTcA ¢opMy,no~ 

3 
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PHc.J. CneKTP npoTOHOB B o6naCTH He
AOCTaiOII.UiX saeprHH 23 <E mis~45 MsB. KpHBaR pacct.rHTaHa B npe,n;rronoJKeHHH rayccosoro HMnynhcaoro pacrrpep;eneHHH c q 0 ~130 MoB/c. 



/2/ 

rAe K - KHHeMaTH4eCKI,u::i ¢>at<Top; ( ~ ) 0
- ce1.1eH1-1e Keaalllceo6oAHOro 

p-<d> paccef!Hit1R, npvt6n~t~3HTellbHO paeHoe cel..leHI-110 cso6oAHoro 

p- d pacceRH!Afl; S d - cnet<Tpoct<onH4eCKJ.1111 MHO}I(I-1Tellb Aflfl AeihpoH

HO~ KOI'-tnOHeHTbl B KOH$1-irypau,HVI AApS-M!IIW6H\.II, COOTBeTCTBYIOll.\eli! 

AaHHOMY COCTOAHVIIO OCTST04HOrO RApS; P(~- VICKameHHOe VIMnynbCHOe 

pacnpeAeneHHe K883HAei:1TpOHa, pSBHOe B paMKaX nnOCKOBOllHOBOrO 

npH6flJ.1}1(eHHR KBSAP8TY ¢opM¢SKTOpa MemKnacTepHOi:1 BOJ1HOBOi:1 ¢yHK-

U,lr1H ,P(f), HOpMHpoeaHHOiil Ha eAHHHU,y; p(q) =SdP(q)- nnOTHOCTb 

B VIMnyllbCHOM npOCTpSHCTBe. 

A. HHaKonemali.\He ypoBHVI 

npVI nepeXOASX 8 OCHOBHOe VI nepeoe B036YmAeHHOe COCTORHVIR
5He 

/nV1K Emiss= 9,5 MaB/ B3SI-1MOAeillcTeHe npoHcXOAHT c Hyt<.noHaM\.11 p

o6ono4KH e RApe 7 Li, npYI 3TOM a -ocToe ocTaeTcR Heeo36Y)!(AeHHbiM. 

np\11 He60J1bWYIX 3Ha4eHYIFIX q ¢opM¢aKTOpbl BOilHOBbiX ¢YHKL\YI~ p83HOrO 

TY~na, onV~CbiB810W.111X s -cocTOFIH111e, no ¢opMe Mano OTI11114810TCFI APYr 

OT APYra, 111 B 3KCnepii1MeHTe MO)!(HO OnpeAeJ1HTb J1111Wb nonyWII1PII1HY 

pac~~=e~~~~~:H:x2 eo~H:~~:II1~~:~~::~K:~:~::~~:~:OB~(~6~~~~B8HHbiX 
HYKJ10H8MII1 p -o60J104KII1, ftBJ1fteTCfl cynepn03Y1L\HeM 2s- M ld -coCTOR

HH~. npH 3TOM HMnYJ1bCHOe pacnpeAeneH!I1e !11MeeT BHA Ill 

131 

rge 

/4a/ 

b 3 16 4 2 l 
P (q) ~- ---=(bq) exp[-(bq) 

2 4rr 15y' rr 

/46/ 

AllR cny4art rapMOHII14eCKoro OCL\1111111FITopa. B 3TII1x ¢opMynax b = b0/ ..,fil, 

rAe b 0 - pa3MepHbl~ napaMeTp OCL\111J1mnopHoro noTeHu,ll1ana, a p. 

npt-1BeAeHHafl Macca cll1cTeMbl (d- 5He). 3Ha4eHII1e ¢YHKU.111111 P0 (q) yMeHb

waeTcfl e Aea paaa npH q28 =0, 532/b. Ou.eHKa q28 c noMOW,biO nonyw111-

5 



PI1Hbl rayccosoro pacnpe,QeneHl-1R, xopowo on~-JcbrsaiOil(ero 3Kcne-PI1MeHTanbHbre ,qaHHbre /q¥2 = 2q
25 

=125~16 M3B/c/, np~t~BO.QVIT K b
0 

=2 ,05~0 ,25 cf>M, l.lTO HaXO,QVITC.R B XOpOW€M COriJaCVIVI CO 3Hal.leH11€M 2, 02+0, 06, nOJ1Y4€HHbiM 8 3KCneplt!M€HTaX nO paCCeRHVIIO 3IleKTpOH0B Ha-p-060IJO~Ke ? Li /l 2/, cf>yHKl..IVIR p 
2 

(q) VIM€€T MaKCI1MYM npH q1D~,/27b=225 M3B/c, H B H3Y"aeMOi1 npH ep=147° o5naCTH 11Mnynbcoa BKila.Q P2(q) cocTasn.AeT HecKOilbKO npol..leHToe, ecn11 OTHOW€HI1€ a2Ja 0 6IJI13KO K €,Ql-1HI11..1€ B COOTB€TCT81111 C T€0P€Tl-1~eCKJ.1MVl npe,QCKa3aHVl.AMl-1/1f. np11 8p =110°, TO €CTb 8 o6nacn1 220<q<280 M38/c, P2 (q) =0,!P0 (0),H 3TO OTpamaeTCR B COOTBeTCTB€HHOM YM€HbW€HVll-1 C€~.j€HI1.R peaKl..ll-111 C H113KVIM 8036ym,QeHl-1€M OCTaTO~.jHOrO R,qpa. 
CneKTPOCKOnH!.jeCKVI~ MHOmt.-nenb Sd=p(O)jP

0 (0)paeeH 1 ,7~0, 1, ec1111 He Y!.jHTbiBUTb nornoll(eHVI.R. 3To 3Ha~eHl-1e 6onbwe TeopeTVI~ecKoro I STeop.=l ,48 AIIR cyMMbl 2s-H ls-KoMnoHeHT 
111 I, HO Ha.Qo OTMeTHTb, ~To 113 ,QaHHbJX np1-1 ManbiX 11Mnynbcax TPYAHO onpe,Qen~-JTb cneKTpOCKOnW-l€CKl-1~ MHOmVIT€Ilb, TaK KaK BbiCOKOVlMnyilbCHa.A ~aCTb pacnpe,Q€Il€HI1i1 M0Hf€T AaTb Cyll(eCTB€HHbl~ BKJ1a,Q 8 11HTerpaiJbHO€ C€4€HH€, 

6. 8bJCOKOB036ym,QeHHbl€ COCTORHV!R 

Cnet<TP He.QOCTaiOU(e~ 3Hepn1Vl, nony~eHHbrill np~-1 yrne 147°, a o6-nacTH 3Heprvu1 Bbrwe nepsoro nHKa ca.RaaH c soa6ym,QeHJ.1eM yposHeH 5He OKOJ10E*8 =25 M38. 3TJ.1 YPOBHI-1, 11Mel0w,He CTPYKTYPY S 2 p 3 C ,QByMR ,QblpKaMH s_s-o6ono~Ke, 6btill1 Ha6niO,Q€Hbl B peaKLIV!.AX 7 Li(rr+, 2p) H 7 -Li(p, 3He) 12•4 -'. CpaBH€HVIe cneKTpos soa6yH<.Q€Hl-1.A s peaKlll-1.RX (rr+,2p) Ha 7Li l-1 6 Li nOKa3bJBaeT, 4TO BbJCOKOB036YH<.QeHHbl€ ypOBHJ.1 a .R.Qpax 
5 He J.1 4He 11M€10T npaKTJ.14€CKVI O.QI1HaKOBYIO 3Heprl110. Ha PVIC. 4 npl-1B€,QeHa 3aBI1Cl-1MOCTb 0THOW€HI1R C€4€H11H peaK1..111H 7 Li(p,p d]'He. 6 Li(p,pd)~e OT 3H€Pri-1H 8036ym,Q€HI1.R OCTaTOI..IHOrO .R,Qpa. 06e peaK~I111 6bJJ111 113M€P€Hbl 8 aHaiiOri11..1HbiX YCIIOBHfiX/11/. nocTORHCTBO OTHOWeHVtR AilR 3HeprH~1 8036ym,qeH11.A BbJWe 20 M38 yKa3bJ8aeT Ha TO, !..ITO 11 8 peaKI..IIt1fiX (p, pd) Ha6IJIO,QaeTCR CXOACTBO xapaKTepa B036YH<.Q€HHR OCTaT04HbJX .RA€P-

6 

PHc.4. 3aBHCHMOCTb OTHOilleHHH 
~Hfl peaK~HH 7Li (p, pd) 5 He 0 "_o-,o:--_,.:--.~-:,"o~z"o,-,J"o,--,"'o,-,"'o,---,s"'oc-'H 6 Li(p, pd) 4 He OT 3HeprHH 

E 8 /M38/ B036Y)K,JJ;eamr ocTaTO"t.JHoro H,o;pa. 



B o6nacn1 3Heprl-1~ B036Y)f(,Q€HIIIfl ABYX,QblpOl..IHbiX COCTOflHH~ 

/25 < Emiss < 45 M36/ 3Hepren1\..lecKoe pacnpe,Qe!leH!-1e xopowo onH

CbteaeTCfl ¢OPMYI10~ /2/ /KpiiiBSfl Ha pHC. 3/, \..ITO yKS3biBSeT Ha 

cnpaee,Q!lHBOCTb npe,QnOilO)f(€HI-1R o ,QOMI-1HI-1PY~~e~ pon~t~ KCP e 3THX 

nepexo,Qax. Kea3~t~,QeChpOHbl Ha s-o60J10\..IK€ HSXO,QRTCR B COCTORHHH 

1~ np~t~ 3TOM HMnYilbCHO€ pacnpe,Q€Il€HH€ B OC~~Il!lRTOpHOM nOTeH-

~HSil€ ~t~MeeT rayccoey ¢opMy, xopowo annpoKc~t~MHPY~~Y~ 3Kcne-

PHMeHTSilbHble ,QSHHble. nonyw~t~p~t~Ha pacnpe,Qe!leHHR q Vi :=: 2q = 

216±28 M38/c COOTBeTCTByeT pa3MepHOMy napaMeTpy b0 =1 ,85~0,24¢M 
I q1 s =0, 83/b/ e cor nac~t~H co 3Hal..leH~t~eM 2, 05.:!:,_0, 25, nonyl..leHHbtM 

,Qilfl p -o60I10\..IKH, a 1-13 3KcnepHM€HTSJ1bHOrO 3HS\..I€Hitlfl p (Q) cneKT

POCKOnH\..I€CKH~ MH0)f(HT€J1b nOily\..laeTCR paBHbtM S =0, 79+0, 08 /6e3 

Yl..leTa norno~eHHfl/. -

W~t~p~t~Ha 1-lMnynbcHoro pacnpe,QeiJeHHA KBS3H,QellnpoHOB e s -o6o

IlO\..IKe 7Li 8 npe,QeilSX OWI-160K COBna,QaeT C C00TB€TCTBY~WHMH Wltlplti

HSMH ,Q!lfl fi,Qep 6Li It! 4He, H3MepeHHbiMt.1 B peaK~HRX 6 Li(p, pd) 4 He/ti/ 

Ill 4 He(p,pd) 2 H 1131. nnoTHOCTb pacnpe,Qe!leHI-'Ifl npt-1 HYI1€BOM HMnYIJb-

ce B Cily>...tae peaK~I-11-1 7 Li(p,pd) Ha -25% M€HbWe, \..I€M 8 peaK~I-1111 
6Li(p,pd), \..ITO oTpa)f(aeT nOBbiWeHHoe, no cpaeHeHVt~ c 4 He, norno

u.JeHVte 8 OCTSTO\..IHOM R,QpeEtfe. 0,QHHSKOB0CTb XapSKT€Pt.1CTHK npo~ecca 
KCP e s -o6ono\..1Kax .R,Qep 4 He, 6Li 1-1 7 Li yKa3biBaeT Ha cxo,QCTBO 

CTPYKTYP s -o6oil04KI-1 3H1X .R,Qep ,QI1fl ,QeyxHyKI10HHbiX acco~t.1a~~t~C1. 

8btCOKOB036y)f(,Q€HHbiM COCTOfiHitlfiM OTBe4S€T 3HS4HT€I1bHSR 4SCTb 

cneKTpa H€,QOCTa~U,Je~ 3Heprt.1H,H3MepeHHOro no,Q yrnoM 110°/pt.1c. 16/. 

BKna.Q 3Tt.1X nepexo,Qoe MO*HO o~eHt.1Tb nyTeM cpaeHeHt.1R peaK~I-1~ ~a 
7Li t.1 6 Li, VIM€fl B BI-1.QY CXO,QCTBO xapaKTepa B036y>K,Q€Ht.1fl 8 R,Qpax 

5 He H 4 He Bbtwe EB"" 20 M3B. Ha p~t~c. 5 npwee,QeHa pa3HOCTb ce4e

Ht.1~ peaK~VIiii 7Li(p.pd) 5 He lt1 6 Li(p, pd) 4He. VI3MepeHHbiX nO,Q yr!lOM 

110°, e 3ae~t~CYIMOCTVI OT E~. J..1a6btTOK co6btH1~ e o6nacTVI E*B=l6 M3B 

C 60ilbWOiii eepofiTHOCTb~ o6yCI10BI1€H nepeXO,QaMYI B COCT0f1Hlt1e 

/3/2+/ RAPa 5He nplt1 16,7 M38. 3TOT ypoeeHb, ~Me~~1-1iii CTpyKTYPY 

s3p2 , HS6Il~ASI1Cfl KSK Y3Klt1iii nt.1K B cneKTpe OT peaK~~~ nO,QXBSTa 

~ 
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1
-+-jl !-tjl lii~P~l!C~.5 .. Pa3HOCTb Ce"!eHm1 

peaKum1: 7 Li (p. pd) 5 He H 

f) Ll (p. pd) 4 He, Ji3MepeHHb1X 
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EE /M38/ 

no.:l yrnoM II Q::", B 3aBHCIIi'loc

TH OT 3HeprHH B036YJK,D.€Hli.H. 
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7Li(p, 3 He) 5He 141 . ToT ct>aKT, 4TO 3TOT nepeXOA He 6bl11 3aMeTeH a 
0611SCTVI MS11biX HMny!lbCOB /0 =14] 0

/, MO)KHQ 06bFICHV1Tb op614TSJlbHbiM P " L MOM€HTOM M€)KKJ1SCTepHOrO ABVIH<€HVIFI KBS3VIA€11TpOHS AnA 3TOrO 
ypOBHR, paBH~M 1, 

4. BbiBO.Qbl 

npVI 3HeprHVI 670 M3B pacceRHVI€ Ha KBS3VIA€~TPOHSX HrpaeT oc
HOBHyiO POilb B peaKt.tVIYI 7 Li(p,pd) 5He npYI 6011bWI-1X yrnax pacceRHI-1R 
npOTOHS. KpoMe nepeXOAOB 8 OCHOBHO€ C0CTORHV1€ OCTST04HOrO RA
pa, 3HIM M€XSHYI3MOM 06yCJ10Bll€Hbl nepeXOAbf C B036y}f(A€HVIeM BbiCQ
KOJ1€)KS~V!X YPOBH€~, npeACTSB11RIO~VIe KBS3VICB060AHOe pacceRHVI€ HS 
KBS3VIA€~Tp0HSX B S-060J104Ke. ~MnY1lbCHO€ pacnpegeJ1€HV!€ OCTST04-
HOrO RAPS xopowo om1CbleaeTcR nnocKOBOllHOBbiM J.1MnynbCHbfM npl-16nH
n<eHI1eM C M€}1(KJ1SCTepHbiMVI BOJ1H0Bb1Ml-1 ¢yHK~l-1RMI-1 H1n8 rapMOH~t~lleC
KOrO OC~~t~nilRTOpa. 3HalleHI-1€ npOCTP8HCTB€HHOrO napaMeTpa OC~I-1Il
IlRTOpa coenaAaeT c ee.n~t~lll-1HOH, no.nylleHHOH e aKcnep~t~MeHTax no 
pacceRHI-1~ 3Il€KTPOHOB. 

CneKTPOCKOnl-1ll€CK1-1H MHO~l-1T€Ilb AilR KB83111A€HTpOHa B p-o60ilOll
Ke cy~ecTeeHHO 6o.nbwe TeopeTI-lllecKoro, 1-1 B03H~t~KaeT eonpoc o 
np~t~MeH~t~MOCTl-1 OC~~t~n.nRTOpHOH BOilHOBOH $yHK~~~~~~~ AilR on~t~C8HIIIR Mem
Kil8CT€PHOrO ABHmeHHR Ha 3TOH o60il0llK€. 

83ai-1MOA€i1CTBitle npOTOHOB C ABYMR HYKilOH8MI-1 B S -o6o.nOllKe 
Rgpa 7Li npOI-1CXOAI-1T 8Ha.nOrl-1llHO B381-1MOAei1cTBI-110 B RAPSX 4He 1-1 6Li. 
BcnegcTB~t~e 6o.nbwoH WJ.1p~t~Hbl Y1Mny.nbCHoro pacnpeAeneHVIR KB831-1A€i1T
poHa B S -o60.nOllK€ RA€P, T. e. H8Ill-1llY1R cy~eCTB€HHOH BbiCOKOY1M
ny11bCHOH KOMnOHeHTbl, paCCeRHHble H838A npOTOHbl MOryT l-1M€Tb 3Hep
rl-1~, KOTOpSR cy~eCT8€HH0 np€BbiW8€T 3HeprY110, XapaKT€PHYIO gnR 
$epMJ.1€BCKOrO A81-1~€HI-1R 8 Rgpax. 

CneKTP HeAOCTaiO~eH 3Hepr~t~H 8 o6.nacTH 6o.nbW~t~X VIMnynbCOB 
COgepmHT KOMnOH€HTy, KOTOpaR MOmeT OTB€ll8Tb nepeXOASM B COCTOR
HH€ 5He np~-1 16,7 MaB c KOH¢~t~rypa~Hei1 s3 p2. 
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