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Pa6oTa Bb!IlOJIHeHa B J1a6opaTopmr 51,LI,epHblX peaKIJ,11H liMeHli r. H. Cl>JlepoBa 

06be,LI,l1HeHHOrO HHCTliTyTa 51,LI,epHb!X liCCJle,LI,OBaHHH. 

Hay'IHbIH pyKoaop;HTeJib 

Hay'IHbIH pyKoao.n;HTeJib 

- I'puzopeniw JleonuJ BaAenmunoeu"l, 
Jo'K',mOp rpU3U'K',O-Mame.Mamu"leC'K',UX nay'K',, 
"LAen-,,,,oppecnonJenm PA H 

- <l>OMU"LC6 AnJpeu Cep2ee6U"l, ao,,,,mop 
rpu3U'K',O-MameMamu"lec,,,,ux nay"" 

OcpHu;HaJibHbie OIIIIOHeHTbl - Bypme6aee Hacypj/,j/,a, ao,,,,mop 
rpU3U'K',O-Mame.Mam'U"leC'K','UX nay,,,,, 
nporfieccop, PI'II HH<P M9 PK, 
2. AJtM,am'bt, Kasaxcman, saeeJy10w,uu 
Jta6opamopueu nus,,,,03nep2emu"lec,,,,ux 
.R.Jepn'btX pea,,,,u,uu 

- l'.fyeUJt'bC'K',UU JOpuu MuxauJt06U"l, ao,,,,mop 
rpu3U'K',O-Mame.Mamu"lec,,,,ux nay,,,,, 
nporfieccop, HHHH<P MI'Y, eeJyw,uu 
nay"ln'btU compyJnu"" 

c 3JleKTpOHHOtl: Bepcrretl. ,ll,liCCepTaIJ,1111 MO)KHO 03HaKOMHTbC51 Ha ocpmi;Ha.JlbHOM 

~atl:Te 06be,LI,HHeHHOro HHCTHTyTa 51,LI,epHbIX liCCJie,LI,OBaHHH B HHcpOpMaIJ,HOHHO­

reneKOMMYHHKaIJ,HOHHOH CeTH l1HTeptteT no a.n.pecy: 

h.ttp: / / 

C ne'-!aTaoM: Bepc11eM: .n;rrccepTaIJ,rrrr MO)KHO 03HaKOMHThC51 B Hay'-IHO-TexHrr'-lec­

KOtl: 6rr6JiliOTeKe Ol15Il1 (r. )ly6Ha, MocKOBCKa51 o6naCTh, yn. )Kon110-K10p11 , 

a;. 6). 

YT.JeHb!H ceKpeTapb .n;11ccepTaIJ,l10HHOro COBeTa . ,,P~-::;:..,r· . c::~::-· 
KaH,n;rr,n;aT cp11311Ko-MaTe1-mTrr'-!ecK11x ttayK ~:.." .~ .... --- ./ A .r. IlorreKo 

06rn;a}I xapaKTepHCTHKa pa60Tbl 

AKTYa.JihHOCTb TeMhI HCCJie)l.oBaHH». B TeopenPrecK11x 11 3Kcnep11MeH­

Ta.JlbHb1x 11CCJle,LI,OBaHl151X 3 K3 0T11qecKl1X 51,LI,epHb!X Cl1CTeM, HaxO,ll,51IIJ,11XC51 B6J111311 

rpaH11IJ,bl HYKJlOHHOti CTa611JlbHOCTl1, cyIIJ,eCTByeT p51,ll, HOBbIX 3a,ll,aq, KOTOpbie He 

B03Hl1Ka.J111 np11 11CCJle,LI,OBaHl111 CTa611JlbHb!X 11 cpaBHl1TeJlbHO ,ll,OJ1ro:tf<l1BYIIJ,11X 51,ll,ep­

Hb!X Cl1CTeM. Vfa-3a 3TOrO 11CCJle,ll,OBaHl151 nO,ll,06Hb!X CliCTeM qacTO Tpe6yIOT npl1Me­

HeHl151 HOBbIX no,LI,XO,ll,OB. B ttacT051IIJ,ee BpeM51, ,LI,aHHa.H o6JlacTb 51,LI,epttotl. cp11311K11 

aKTliBHO pa3mmaeTC51 no BCeMy MHpy. 

B Jla6opaTop1111 51,LI,epHbIX peaKIJ,lifi liM. r.H . Cl>JlepoBa 0115-IM na cpparMeHT­

cenapaTOpe ACCULINNA [9] peaJ1113yeTC.H nporpaMMa 11ccJle,ll,0BaH11fi cBoticTB pa­

,ll,l10aKTl1BHbIX 51,LI,ep B6J1113li rpaH11IJ,bI HYKJlOHHofi cTa611JJbHOcT11. B 3Kcrrep11MeH­

Tax, BbIITOJlHeHHbIX Ha ycTaHOBKe A CCU LINN A 3a ,LI,Ba ,LI,eC5ITl1JleT115I, 6bIJ1 noJlyqeH 

p51,ll, BaJKHb!X Pe3YJlbTaTOB, cpe,LI,11 KOTOpb!X CJle,LI,yeT oco6o OTMeTliTb CJle,LI,yIOIIJ,lie: 

• BbrnBJleHa KJlacTepHa.H CTPYKTypa 51,LI,pa 6He, o6Jla,LI,aIOIIJ,ero HefiTpoHHbIM ra-

JlO [10, 11]; 

• BrrepBbie IlOJlyqeH li30TOil 5H [12] 11 IlOJIHOCTb!O nepeCMOTpeHbl CBOtiCTBa 

OCHOBHOrO COCT051111151 10He [ 1]; 

• l13y'-leHbl cneKTpbl 11 O,ll,H03 J-Ia'-IHO 11,[l,eHT11cpl1IJ,11pOBaHbl CI111H-'-leTHOCTl1 Hl13-

KOJle)KaIIJ,11X COCT051II11ti 3K30Tl1'-leCKl1X 51,LI,ep 4H [13] 11 9He [14]; 

• o6Hapy)KeHa M51rKa51 .n.11nOJlbHa.H MO,LI,a B036y)K,LI,eHl151 51,LI,pa 8He [15] 11 HOBa.H 

MO,LI,a pacrra,LI,a - 1130BeKTOpHa.H M51rKa.H ,ll;11Il0JlbHa51 MO,LI;a B036y)K,LI,eHl151 B 

51,LI,pe 6Be [16]. 

B 06JlacT11 MeTO,LI,11K11 3Kcnep11MeHTa 6b1J111 pa3Bl1TbI KoppeJ151IJ,HOHHbie MeTO,ll,bI ,LI;JI51 

HCCJle,LI;OBaJ-11151 pe30HaHCHblX COCT051Hl1tl:, 3aceJ151eMbIX B peaKIJ,l15IX uepe,LI,aq11. 3TH 

MeTO,ll,bl oco6eHHO aKTYa.JlbHbl B 11CCJle,ll,OBaHH5IX 51,D,epHblX Cl1CTeM, HaxO,D,51IIJ,11XC51 
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·pamni,etl: HYKJIOHHOtl: CTa6l!JibHOCTll, a TaK)Ke B036y)K,[l,eHI-Ib!X COCT051Hlltl: 51,[1,ep, 

rrn,[l,a!OUJ,HXC51 rryTeM HcrrycKaHH51 HYKJIOHOB. 

B 2017 rO,[l,y B J151P 0115111 6bIJI BBe,[l,eH B CTpotl: HOBbitl: cl>parMeHT-cerrapaTOp 

'.:;ULINNA-2. Bb1c0Ka5I MHTeHCl1BHOCTb 11 Ka'-leCTBO pa,[1,HOaKTl!BHbIX ny'-IKOB HO­

) cenapaTopa 06ecne'-!1rna10T onT11MaJibI-Ib1e ycJIOBl151 ,[l,JI51 pa3Bl1Tl151 c11JibHbIX 

)OH cyUJ,eCTBYIOUJ,etl: nporpaMMbl 11CCJie,[l,OBaHHtl: JierKHX 3K30TH'-!eCKl1X 51,[1,ep. 

aCTHOCTll, I-Ia J-IOBOM cl>parMeHT-cenapaTope 11HTeHCl1BHOCTb BTOpll'-!Hb!X ny'-l-

110BbIIIJeHa 6oJiee '-leM B 15 pa3 no cpaBHeHmo c cl>parMeHT-cenapaTopoM 

'.:;ULINNA. ,UorrOJIHl1TeJibHb!e ycTpotl:cTBa (W-I-cl>11JibTp CKOpOCTetl: 11 MarHl!T­

[ crreKTpOMeTp ttyJieBoro yrna) 06ecne'-!ttBa10T ycJIOBl!51 ,[l,JI51 rrpoBe,[l,eHH51 rrpe­

HOHHbIX 3Kcrrep11MeHTOB, uarrpaBJieHHbIX Ha 11ccJie,L1,0BaI-I115I CTPYKTYPbI 51,[1,ep, 

O,[l,51lll,11XC51 B 0KpecTHOCT51X rpaI-Il!IJ, Hetl:TpOHHOtl: ll rrpOTOHHOtl: CTa6UJibHOCTll, a 

>Ke Ha rroJiy'-leHue HOBb!X ,[l,aHHbIX rrpHKJia,[l,HOro aCTPOcPll311'-leCKOro 3Ha'-!eHl!51. 

,Uaaaa51 pa6oTa 51BJI51eTc51 cocTaBHOtl: '-!acTbIO rrporpaMMbI l!CCJie,L1,0Ba1rntl: Jier-

3K30Tl1'-!eCKl!X 51,[1,ep B J151P 0115111. 

IJ;eJiu u 3a.n.aqu .n.uccepTau,uotttto:H pa60Tb1: ,Il.aHHa51 pa6oTa rroCB51UJ,eHa 

1eHl1JO ,Ll,Byx aKTYaJibI-lb!X npo6JieM, TeCHO CB513aHHb!X c 3KCrrepuMeHTaMll Ha 

LrMeHT-cerrapaTOpe ACCULINNA. 

• ITp11 3aceJieH1111 crreKTpa cocT05IH11tl: 51,[1,pa 10He B pa3JIH'-!HbIX peaKIJ,1151X MaK­

c11MyM B cneKTpe, accOIJ,1111pOBaHHb!tl: c OCHOBHb!M COCT051HlleM, Ha6JI!O,[l,aJIC51 

np11 pa3HbIX 3Ha'-!eH115lx 3Hepr1111 Tpex'-!aCTl1'-!Horo pacna,[l,a 8He+n+n. HaM11 

npe,[1,JIO)KeHO peilleH11e rrpo6JieMbl onpe,[1,eJieHl!51 OCHOBHOro COCT051Hl151 10He 

6e3 Heo6xo,[l,l!MOCTH rrepecMaTp11saTb 3KcnepuMeHTaJibHbi e pe3yJibTaTbI. 

B 3Kcrrep11MeHTe, npoBe,[l,eHHOM B J151P [1], 51,[1,pa 10He noJiy'-laJI11 B peaKI.1,1111 

,Ll,ByxHetl:TpoHHOtl: nepe,[1,a'-111 3H(8He,p) 10He. HaMll rrpOBe,[l,eH KoppeJI51IJ,110H­

Hbitl: aHaJil13 ,[l,aHHbIX, KOTOpbltl: n03BOJil1JI ycTaHOBl1Tb I10JIO)KeHl1e COCT051Hl1tl: 

11 3Ha'-leHl151 l1X cnl1H-'IeTHOCT11 (J"). Bb1JI0 rroJiy'IeHo rroJIO)KeHlle ocHOBHoro 

cocT051Hlrn np11 Eg.s. = 2, 1 M::iB. B 3Kcrrep11MeHTax [17-19] CllCTeMa 
10

He 
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l13Y'-laJiaCb B peaKIJ,l151X BbJ6ttBaHl151 rrpoTOHa 113 
11 Li [17, 18] l1 cl>parMeH­

TaIJ,11l1 14Be [19]. Ha ocHoBe pe3yJibTaToB aHaJiu3a HHKJI!0311BHbIX crreKTpoB 

11HBapttaHTHOtl: MaCCbl 10He B 3Tl1X pa6oTax rroJiy'-!eHa 3Heprl151 OCHOBHOro 

cocT051Hl151 Eg.s. = 1, 2 - 1, 5 M::iB. HaM11 6bIJIO rrOKa3aHo, '-!TO rrp11 3aceJie­

H1111 10He B peaKIJ,1151X Bb1611BaH!15I 113 51,[1,ep c raJIO ( 11Li, 14Be), Ha6JIIO,[l,aeTC51 

cMeUJ,eH11e crreKTpaJibHOtl: ITJIOTHOCTl1 K MaJibIM 3Hepr1151M (::icl>cl>eKT CTPYKTY­

pbI Ha'-!aJibHOro COCT051I-11151), '-!TO o6b51CH51eT 11Me!OUJ,11eC51 npOTl1BOpe'-11151 11 

KOHCOJI11,[1,11pyeT Bee cyUJ,eCTBYIOUJ,11e 3KCnep11MeHTaJibHbie pe3yJibTaTbl. 

• ITpoBe,[l,eH rr11JIOTHb1tl: 3KcnepHMeHT no rro11cKy 2p-pacna,[l,a rrepBoro so36y)K­

,L1,eHHoro cocT051Hl151 
17

Ne, noJiy'-laeMoro B peaKIJ,lll! 
1 
H(

18
Ne, d) 17

Ne. Pa6oTa 

Bb!IIOJIHeHa c np11MeHeH11eM HOBoro MeTO,[l,a, rroJiy'-lllBIIIero Ha3BaH11e "MeTO,[l, 

KOM611H11poBaHHOtl: MaCCb!". 

,UsyxnpOTOHHb!tl: pacrra,[l, nepBoro B036y)K,[l,eHHOro COCT051Hl!51 17N e 51BJI51eTC51 

,[l,aBHO 06cy)K,L1,aeMotl: rrpo6JieMHOtl: TeMotl:. 3Ha'-IHTeJibHa51 '-!aCTb l!HTepeca K 

3TOMY pacna,[l,y CB513aHa c TeM, '-!TO OH 51BJI51eTC51 o6paTHb!M npoIJ,eCCOM ,[l,JI51 

peaKIJ,1111 ,[l,ByxrrpOTOHHOro pa,[1,11aIJ,110HHOro 3axBaTa 150 + p + p -+ 17Ne + "(. 

,Il.aHHbie 0 TaKOM 3axBaTe Ba)KHbl ,[1,J151 Teop1111 aCTPOcPl13l1'-leCKOro rp-npo­

IJ,ecca, TaK KaK OH 51BJI51eTC51 0,[1,HllM l!3 MexaHl13MOB npe0,[1,0JieHl151 "TO'-IKl1 

O)Kl1,[l,aH115I" rp-npoIJ,ecca - ,[l,OJirO)Kl1BYUJ,ero 51,[1,pa 150 (T1; 2 = 122 c). C 

3KcnepuMeHTaJibHOtl: TO'-IKl1 3peHl151 ocHOBHa51 TPY,Ll,HOCTb 3a,L1,a'-!11 aa6JIIO,[l,e­

Hl151 2p-KaHaJia pacna,[J,a nepsoro B036y)K,[l,eHHoro cocT051H1151 17Ne, 11Me10UJ,e­

ro Cnl1H-'-!eTHOCTb 3/2 - , CB513aHa c Kpatl:.He Hl13Kl1M ypoBHeM BeTBJieHl151 B 

2p KaHaJI no cpaBHeHmo c ')'-KaaaJioM: O)Kl1,[l,aeMoe OTHOIIle.H11e rrapIJ,llaJib­

HbIX III11p11H r 2p/r "Y ::; 10- 5
. TaKl!M o6pa30M, rrepe,[1, HaM11 CT051Jia 3a,[l,a'-!a 

Ha6JIIO,[l,eHl151 11CKJII0'-111TeJibHO pe,[1,Kl!X co6bITl1tl: B )KeCTK11X cPOHOBblX ycJIO­

Bl151X. ,Il.JI51 3Toro 6bIJI pa3Bl1T op11r11HaJib.Hbltl: MeTO,[l,, OCHOBa.HHbitl: Ha Koppe­

JI51IJ,l!OHHOM aHaJil13e cneKTpOB He,[l,OCTa!OUJ,etl: l1 KOM6l1.H11pOBaH.HOtl: MaCCbI, 

KOTOpb!tl: n03BOJil1JI nO'-!Tll B 50 pa3 I10Hl13l1Tb cyUJ,eCTBY!OUJ,lltl: B JlllTepaType 
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pe,ll,eJl ,ll,J151 9Toro OTHoweH115I. IToKa3aHa nepcneKTl1BHOCTb 9Toro MeTO,ll,a 11 

6oCHOBaHa B03MO)!(HOCTb np51MOro Ha6JllO,l\eHI151 ,l\ByxnpOTOHHOro pacna,[\a 

epsoro s036y)!(,ll,e1rnoro cocT051Hl151 17Ne B ::iKcnep11MeHTax Ha Tex1rn'-!ecK11 

OJlee coaepwemIOM ¢parMeHT-cenapaTOpe ACCULINNA-2. 

ay"IHa.51 HOBJil3Ha. 

la np11Mepe 51,lJ,pa 
10

He anepBbie cTporo paccMoTpeua 3a,ll,a'-la y'-leTa OT,ll,a'-111 

CTaTO'-IHOro 51,[\pa np11 Bbt61rnaH1111 llYKJlOlla (KJlaCTepa IIYKJlOIIOB) 113 KOpa 

,[\epHofi c11cTeMbI c ,ll,ByxHefiTpo1111btM rano ( 
11 Li , 14 

Be) c nocJle,lJ,YIOW,11M 

aceJleH11eM cocTOHH11fi B TpexciacT11'-!HOM HenpepbIBHOM cneKTpe. BnepBbie 

OKa3aHo, '-!TO no,ll,o6Hblfi npoIJ,ecc ,ll,J151 H,lJ,ep c Bb1pa)KeHitbIM rano co 3Hacm­

eJlbHOfi BepOHTHOCTblO MO)KeT np011CX0,[\11Tb c 11eHyJleBofi nepe,[\a'-!efi yrno­

oro MOMe1-na. 

:nepBbte pean113oBaHa HOBaH cxeMa 113MepeHirn cneKTpoB B036y)!(,ll,eHHhIX co­

romrnfi 51,ll,ep, 11cnhITb1BaJOll\l1X pacna,ll,bI c 11cnycKaH11eM YaCTl1ll, (p, n, 2p, 

n, a 11 ,ll,p.). YKa3amia51 cxeMa, ofrbe,ll,11H5IJOll\a51 B03MO)KHOCTl1 113secTHbIX 

eTO,ll,OB He,ll,OCTaJOll\efi 11 l1HBap11aUTHOfi MaCCbl, l10Jlycll1Jla lla3Ba1111e MeTO,ll,a 

OM611H11pOBaHHOfi MaCCbl. l1cnOJlb30BaH11e ,ll,am1ofi cxeMbl !103BOJ15JeT 31-Ia-

11TeJlbHO noBbICl1Tb :rnepreTw1ecKoe pa3pewe1111e B 113Mep5IeMbIX cneKTpax 

)36y)K,ll,eH115I 51,lJ,ep. B cao10 O'-lepe,lJ,b, BbtcoKoe ::i11epreTw1ccKoe pa3peweH11e 

BJ151eTC51 Heo6xO,ll,11MblM yCJlOBl1CM ,ll,J151 peweHl151 MHOr11x 9KCI1ep11MeHTaJlb­

blX 3a,ll,a'I. 

nepBble ,ll,J151 113MepeHl151 COOTHOWeHl151 napU,11aJlbHbIX w11pm1 KaIJaJlOB Tpex­

aCTl1'-IHOro pacna,ll,a 11 raMMa-nepexo,ll,a ,[\OCTl1rHyTa '-IYBCTBl1TeJlbHOCTb 110-

;r,ll,Ka 10-4
) '-!TO COOTBeTCTByeT xapaKTepHb!M 3Ha'-leH1151M npe,[\eJlbHOfi '-IYB­

rB11TeJlbHOCTl1, ,ll,OCTl1I'HYTblM B 9KCnep11MeHTaJlbHb!X 11CCJle,[\OBaH1151X 611-

apHb!X pacna,ll,OB. 

4 

TeopeTH'iecKa.si: H rrpaKTH"lecKa.si: 3Ha"IHMOCTb. 

• BmrnHl1e Ha'-laJlbHOro COCT051Hl151 Ha Ha6mo,[\aeMbie CBOfiCTBa cneKTpOB , 110-

JlY'-!eHHblX B peaKIJ,1151X Bb1fornaa115I, pacCMOTpeHHOe ,[\J151 CJ1y'-la51 
10

He, MO­

)!(eT np051BJ151TbC51 11 ,[\J151 ,lJ,pyr11x 51,[\epHb!X Cl1CTeM, IlOJlY'-!eHHb!X B peaKIJ,1151X 

Bb1611saH115I 113 rano-51,ll,ep. IToH11MaH11e ,[\a1rnoro ::i¢¢eKTa Ba)KHO ,ll,JI51 11HTep­

npeTaI.1,1111 CI1CKTpOB H/l,epHb!X Cl1CTeM, HaX0,[\51ll\11XC51 3a rpaH11IJ,efi CTa611Jib­

HOCTl1, TaK KaK peaKIJ,1111 Bbt611BaHl15I 51BJ151JOTC5l e,[\11HCTBeHHb!M ,[\OCTYl1llb!M 

9Kcnep11MeHTaJlbHbIM MeTO,[\OM BO MHOrl1X 11CCJle,[\OBaTeJlbCKl1X IJ,eH'rpax. 

• Onpo6osau HOBbtfi MeTO,L\ nocTaUOBKl1 9Kcnep11MeHTa, KOTOphifi no3BOJ111Jl cy­

Ill,eCTBemrn 110Bb!Cl1Tb '-IYBCTBHTeJlbHOCTb np11 IIOHCKe pe,ll,Kl1X BeTBefi ,ll,Byx­

npOTOHHOrO pacna,ll,a. 9TOT MeTO,ll, MO)KeT 11Cl10Jlb30BaTbC51 ,ll,Jl51 ,lJ,pyrnx pe,ll,­

Kl1X seTBefi pacna,ll,a H,lJ,Cp c 11cnycKa1meM HYKJlOHOB ( KJlacTepoB HYKJlOI-JOB), 

npe,ll,CTaBJl51IOll\11Ml1 111-nepec ,ll,JlH acTpo¢11311K11. 

MeTo)l,OJIOI'H51 H MeTO)l,bI HCCJie)l,oBaHH51 . ITepBa51 '-!aCTb pa6oTbI Teo­

peT11'-lecKa5J (Teop1151 peaKI.1,11fi, CTPYKTypa 51,lJ,ep c rano) , BTopa51 - ::iKcnep11MeH-

TaJlbHO-MeTO,ll,11'-!eCKa51. 

IloJIO:>KeHH51, BbIHOCJilMbie Ha 3aII.I,HTy: 

l. Pa3pa6oTaHo aosoe TeopeT11'-!ecKoe 01111ca1111e ::iKcnep11MeHTaJlhHO 11a6JlJO,ll,a­

eMoro cneKTpa 10He, nony'-leHHoro B peaKIJ,1151X Bb1611saa1151 HYKJlOHOB 113 

ran0-51,lJ,ep. IToKa3aHo, '-!TO B ,lJ,aHHbIX peaKIJ,115IX n11K, accoI.1,1111pyeMbifi aBTO­

paM11 pa6oT [17-19] c OCHOBHb!M COCT051Hl1eM 
10

He, 51BJl51eTC51 CMeCb!O Tpex 

COCT051Hl1fi: 1-, Q+ 11 2+, 11MeIOll\11X MaKCl1MYMbl IIp11 KpafiHe 6Jll13Kl1X 9Hep-

I'1151X. 

2. ITp11 3acene1-11111 10He B peaKIJ,1151X Bb1611saH115I 113 rano-51,ll,ep Ha6JlJO,ll,aeTC51 

aHOMaJlbHOe l10Be,ll,eHl1e cneKTpaJlbHbIX 11JlOTHOCTefi 1 - , Q+ 11 2+, KOTOpOe 

CB513aHo c 9KCTpeMaJlbHO 6oJlbWl1M pa3MepoM 11cxO,ll,Hb1x rano-51,lJ,ep 
11 Li 11 

14Be. 
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3. Ha ocH0BaH1111 pac'ieTOB c.n,enaH BbIBO,ll, o TOM, 'iTO .n,eficTBl1TeJ1bHOe nono­

)KeH11e OCHOBHOro (o+) COCT051Hl151 51,D,pa 10He np11 3Hepr1111 ,..__, 2, 1 M3B Ha,LI, 

noporoM 8He + n + n [l], a He np11 3Hepr1111 ,..__, 1, 3 M3B, KaK 6brno np11H5ITO 

C'il1TaTb c MOMeHTa OTKpb!Tl151 10He B 1994 ro,ny [17]. 

4. 0cHOBbIBa51Cb Ha noJJy'ieH!IbIX pe3yJ1bTaTax auan113a cneKTpa COCT05IHl1fi 

51,LI,pa 10He 11 .n,onyw;eHl111 06 O,ll,HO'iaCTl1'iHOfi np11po.n,e Hl13KOJJe)Kaw.11x co­

CT051Hl1fi 9He, 11011y'ieHbI cyw;ecTBeHHbie orpaH11'ieH115I 11a npe.n,nonaraeMy10 

CTPYKTYPY cocT051Hl1fi 9He. B paMKax .n,aHHoro .n,onyw;emrn, 3aa'i11TeJJbHa5I 

'JaCTb 11Me!OllJ.11XC51 3KCrICp11MeHTaJJbHblX .n,aHHblX 0 COCT051Hl151X 9He 1;2+ 11 

1;2- [18, 20-22] ae cornacyeTc51 c orpaH11'ie11115IM11, Bb1TeKa10w;11M11 113 3Kcne­

p11MeHTaJJbHbIX .n,aHHbIX [17, 18]. B TO )Ke BpeM51, yKa3aHI1b1e orpaH11'ie11115I 

He Bbl3b!Ba!OT COMHeH11fi B ,ll,OCTOBepHOCTl1 3KCnep11MeHTaJJbHbIX pe3yJ1bTaTOB 

no cneKTpy 9He, nony'ieHHbIX B J151P [14]. 

5. PacCMOTpeHHbie B pa6oTe 3cpcpeKTbl BJ11151111151 Ha'iaJJbHOro COCT051Hl151 He cne­

IJ,11cp11'iHbl ,ll,J151 Cl1CTeMbl 10He 11 MoryT np051BJ151TbC51 BO MHor11x peaKIJ,1151X, 

3aceJJ5110llJ.11X urnpOKl1e COCT051Hl151 51,D,epHbIX Cl1CTeM, IIaxO,D,51llJ.11XC51 3a rpaHl1-

u.en HefiTpOHHOfi CTa611JlbHOCTl1. 

6. BbmonHeH aHaJJl13 .n,aHHbIX, nony'ieHHbIX B 3Kcnep11MeHTe, Hau.enem10M 11a 

11011CK ,ll,ByxnpOTOHHOro pacna.n,a nepBoro B036y)K,LI,eHHOro COCT051Hl151 ( Cl1l'1H­

'ieTHOCTb pr = 3/2-) 1130T011a 17Ne. l-faMepeH 11 npoaHaJJl1311pOBaH cneKTP 

Hl13KOJ1e)Kaw;11x cocT051Hl1fi 17Ne (np11 3Hepr1111 B036y)K,LI,eHl151 E* < 3 M3B), 

nony'ieHHbifi B peaKu.1111 1 H(18Ne, d) 17Ne. B pe3ynhTaTe, .n,n51 nepBoro B03-

6y)K.n,ettttoro ypoBH51 17Ne nony'ieH HOBbifi npe.n,en OTHOWeH115I napu.11anbHbIX 

w11p11H f2p/L1 :::; 1, 6(3) x 10-4, 'iTO np11MepHO B 1151Tb,LI,eC51T pa3 Hl1)Ke JIH­

TepaTypttoro 3Ha'iett115I [23]. 

7. 3I-Ia'il1TeJ1bHOe ynyqruett11e npe.n,ena OTH01lleHl151 f 2p/f ')' ,ll,OCTl1rHYTO 6naro­

.n,ap51 11cnonh30Batt1110 B 3Kcnep11MettTe HOBoro no.n,xo.n,a K np0Be.n,ett1110 51.n,ep-

6 

HOcp11311'ieCKl1X 113Mepett11fi - MeTo.n,a "KOM6111-111poBaHHOfi" MaCCbl. 

8. l1cnonh30BaH11e Me'ro.n,a "KoM6111u1poBa1-1Hofi" MaccbI .n,aeT B03MO)KHOCTb Ha­

np51My10 1Ia6mo.n,aTb B 3KCI1ep11MCIITe pe,D,Kl1e BeTBl1 pacna.n,a C f part/f ')' rv 

10- 6 -10-5 , 'iTO .n,enaeT 3TOT MeTo.n, nepcneKTl1BHbIM ,D,J151 peweH115I p51.n,a npo-

6neM 51.n,epHofi cp11311K11 11 51.n,epuon acTpocp11311K11 . B LJaCTHOCT11, np51Moe 3KC­

nep11MeHTaJJbIIOe 1-m6mo.n,e1-111e .n,ByxnpoTOHIIoro pacna.n,a nepBoro B036y)K­

.n,eHHOro COCT051Hl151 17Ne. 

CTerreHh )l,OCTOBepttocTtt tt arrpo6au,tt.SI pe3yJihTaTOB. OcHOBHbie pe-

3YJJbTaTbI .n,11ccepTau.1111 ,ll,OKJJa,LI,bIBaJJHCb 11a cne,ny10w;11x KOHcpepeHIJ,1151X: 

1. XVII Hay<IHa51 KoucpepeHIJ.H51 Ofrbe,LI,11HeH115I MOJJO,D,bIX y'ieHbIX 11 cneu.11an11-

CTOB 0115111 (,LJ:y6ua, Pocc1rn 6- 11 cpeBpaJJ51 2012) 

2. XVIII Me/K,nyHapo.n,11a51 ttaycIIIa51 Koucpepem\1151 Ofrhe.n,11He111151 MOJJO,D,bIX yqe­

HbIX 11 cneu.11an11cToB 0115111 (,LJ:y6ua, Pocc1151 8-12 anpen51 2013) 

3. The XXXIII Mazurian Conference on Physics (ffacK11, ITonhwa 1-7 ceH­

rn6p51 2013) 

4. XVIII Me/K,nyttapo.n,Ha51 aay'iaa51 Ko11cpepeHIJ,1151 06be.n,11tteH115I MOJJO,D,bIX y'ie­

HbIX 11 cneu.11anncTOB 0115111 (,LJ:y6ua, Pocc1151 24-28 cpeBpaJJ51 2014); BTopa51 

npeM115I OMYC B HOM11Hau.1m: 3a Haycrno-11ccne.n,0BaTeJJbcKy10 11 3Kcnep11-

MeHTaJJbHy10 pa6oTy. 

5. Zakopane Conference on Nuclear Physics (3aKonaHe, ITonbwa 31 aBrycTa -

7 ceHrn6p51 2014) 

6. XIX Me/K,ny11apo.n,11a51 1-iaycIIIa5I KOHcpepem.J;l151 06'he.n,11HeH115I MOJJO,Il,bIX yqe­

HbIX 11 cneu.11a.JmcTOB 0115111 (,LJ:y6Ha, Pocc1151 16-20 cpeBpan51 2015) 

7. EURORIB'15 - European Radioactive Ion Beam Conference 2015 (Xo3H­

po.n,a, fepMaH115I 7- 12 mott51 2015) 
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8. The XX International Scientific Conference of Young Scientists and Special­

ists (AYSS-2016) (,LJY6tta, Pocc1rn 14-18 MapTa 2016) 

9. ECT* workshop: "Unbound nuclei/continuum states" (TpeHTO, l1Ta.n1151 

17-21 OKT516p5! 2016) 

10. The XXI International Scientific Conference of Young Scientists and Special­

ists (A YSS-2017) (,LJY6Ha, Pocc1151 2-6 oKrn6p5! 2017) 

11. The Third International Conference on Particle Physics and Astrophysics 

(ICPPA-2017) (MocKBa, Pocc1151 2-5 oKrn6p5! 2017) 

IIy6JIHKau;HH. MaTep11a.nb1 ,1.1,11ccepTau,1111 ony6J111K0Ba11b1 B 8 ne'-!aTHbJX pa-

6oTax, 113 Hl1X 4 CTaTbl1 B peu,eH311pyeMblX )Kyp11a.nax [1-4], 4 CTaTbl1 B c6opH11Kax 

Tpy,11,oB KOHtj)epettu,11tl [5-8]. 

JlHqHbIH BKJia.n, aBTOpa. 

• ABTOp BHec onpe,11,eJJ5IIOlll,l1tl BKJJa,11, B peweu11e Bonpoca CTpororo yqeTa 3cp­

tj)eKTa OT,ll,a'-111 OCTaTO'-IHOro 51,11,pa np11 Bb1611BaHim HYKJJOHa (a.nbtj)a-'-laCTl1-

U,bl) 113 Kopa ra.no-5!,1.1,ep c nocnep,y1olll,11M 3acene1111eM cocT05IH11tl B Tpexqa­

CTl1'-IHOM uerrpepbIBHOM cneKTpe 10He. ITonyqem1b1e HM pe3yJJbTaTbJ noKa-

3aJm, '-ITO B TaK11x ycnoB115lx peaKU,l1l1 Bb1611BaHH5! MoryT np11BO,ll,l1Tb K atto­

MaJJbHO 11HTeHCl1BHOti rrepe,11,aqe yrJJOBoro MOMeHTa. 

• ABTopoM BbmonueH KOJJ11qecTBeHHb1tl atta.n113 ycJ10B11tl 3Kcrrep11MeHTOB, 110-

Ka3aBw11tl 11p11HU,111111aJlbHYJO B03M0)KHOCTb pea.n113au,1111 HOBoro MeTo,11,a 11c­

CJle,ll,OBaH115! pe30!JaHCOB B HenpepblBHOM cneKTpe 3K30Tl1'-leCKl1X 51,11,ep - Me­

T0,11,a KOM611tt11p0Bam10tl MaCCbl. 06oCHOBaHbl rrpe11Mylll,eCTBa peaKU,1111 0,11,­

HOHefiTpO!-IHOti nepe,11,aq11 1H(18Ne, d) 17Ne ,ll,Jl5! 11011CKa YKa3aHHbIM MeT0,11,0M 

cna6otl BeTBl1 ,1.1,ByxrrpoTOHHoro pacna,1.1,a rrepBoro B036y.:>K,11,ettttoro cocT05IH11H 

17Ne. 

8 

• ITpoBe,1.1,eHa B nonttoM ofrbeMe o6pa6oTKa 3Kcrrep11MeHTaJJbHbIX pe3yJJbTaTOB 

113MepeHl1fi crreKTpa COCTOHHl1fi 51,1.1,pa 17Ne, 110;1yqem1oro B YKa3aHHOtl peaK­

u,1111 , 113Y'-ICIIHOt1 110,1.1, rrepe,1.1,IIl1M11 yrnaMl1 B Cl1CTeMe u,ettTpa Mace Bcm = 4° -

18° rrp11 311epr1111 pa,11,HoaKTHB11oro 11y'-!Ka 18Ne, paBHotl 35 M3B Ha HYKJJOH. 

B11epBb1e onpe,11,eneHbI ccqe11HH peaKu,1111, np11Bo,11,mu,en K 3aceneH1110 ocHoB-

11oro cocTOHHHH 11 nepBoro B036y)K,ll,e1moro ypoBHH 17Ne. MeT0,11,0M KOM6111rn­

p0Ba1111otl MaCCbl oupe,11,eneHbl Bb!X0,11,bl ,11,BYX B036y.:>K,ll,CHHbIX COCT051H11tl 17Ne 

co 3Ha'1emrnM11 cn11H-'-leTHOCT11 J1' = 1/2+ (E* = 1, 916 M3B) H J" = 5/2+ 

(E* = 2, 651 M3B), 11cnbITb1Ba1ou\llX pacna,11, c 11cnycKaH11eM npoTOHOB. ,Ll.JJH 

nepaoro ao36y.:>K,1.1,em1oro ypoB115! 17Nc (E* = 1, 288 M3B, J" = 3/2-) nony­

'-1.eH npe,11,eJJ OTHOWeHl151 uapu,11aJibllblX W11pl1H f2p/r I= 1, 6(3) x 10- 4. 

• Ha ocHOBe MoHTe KapJIO MO/J,eJ111poBaIIHH, BbII10JJHCHHoro c 11cnoJJb30Ba1111-

eM nporpaMMHoro naKeTa GEANT4, 11at1,1.1,eHb1 ycnoB11H nocTa110BK11 3Kcne­

p11MeHTOB, 06ecneq1rnaIOlll,HX 11af \C)K11y10 pernC'rpau,1110 co6b1T11fi ,L\Byxnpo­

TOHI-!Oro pacna,11,a nepBoro B036y)K,1.l,CllHOro COCTOHHl151 17Ne c '-IYBCTBl1TCJlb­

HOCTbIO, npeBbIWa1ow,en B 100 pa3 ,ll,OCTl1rllyToe 3Ha'-!e1me. 9To 1103BOJ111T 

HanpHMYIO npoaep11Tb TCOpCTl1'-ICCK11C npe,1J,CKa3aHl151, ,11,a10lll,l1e ,1.1,11a11a30IJ OT­

HOwemrn w11p11H f 2p/r,"' (0, 9 - 2, 5) x 10-6. 

CTpyKTypa H ofrbeM .n,HccepTau;1111. ,LI.uccepTau,1151 cocTOl1T 113 BBe,11,e11115! , 

,11,BYX rnaB, 3aKJJIO'-ICH1151, npl1JJQ)KCHl151 l1 6u6n11orpatj)H11. 06lll,l1t1 o6beM ,1.l,l1CCepTa­

Il,l1l1 85 CTpaHl1U,bl, 113 Hl1X 77 CTpaHHU, TCKCTa, BKJJIO'-la51 23 pHCYHKa. B116JJ11orpa­

cPl15! BKJlJO'-!aeT 70 HaJ1MeJJOBaHl151 Ha 7 CTpaHHU,ax. 

Co.n;ep)Kam1e pa6oThI 

Bo Bae.n,eHHH 06oc1-10BaHa aKTYaJJb!IOCTb ,11,HccepTau,110HHofi pa6oTbI, ctj)opMy­

n11poBaHa u,eJJb l1 apryMeHTHpoBaHa HayqJ-JaH HOBH3Ha 11ccne,11,oaam1n; paccMaT­

p11BaeTcH npo6JJeMaT11Ka, CTaBwaH OCHOBOfi ,1.l,Jl5! 11ccne,1.1,0BaHJ15!. B OCHOl3e pa6o-
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9
Li On 

Y', /'y ::;> 

P11c. l. CxeMbI KOOpp,11HaT, 11cno11b3yeMb1e p,;rn pacYeTOB Bb1fornamu1 npoTotta (KJiacrepa B 

o6w,eM cJiyqae). 

Tb! Jie:>KaT ,LJ;Be 3a,LJ;a'Hi, Hanp51MYIO CB513aHHbie c 3KCnep11MeHTaJibHbIMl1 11CCJie,LJ;OBa­

Hl151Ml1 3K30Tl1'IeCKl1X 51,n;epttbIX cHcTeM rm cpparMeHT-cenapaTOpe ACCULINNA. 

IToKa3aHa npaKTw1ecKa5I 3Ha'!11MoCTb 110ny'leHHbIX pe3yJibTaTOB, npe,n;cTaBJieHbI 

Bb!HOCl1Mble Ha 3aW,11TY Hay'!Hble CTOJIO:>KeHl151. 

B rrepaoii rnaae npose,n;eH attan113 cyw,ecTBYIOW,HX 3KcnepHMeHTaJihHbIX ,n;aH­

HhIX o cneKTpe cocT051Hl1tl 10He. Ha octtose nony'leHHhlX pe3yJihTaToB attan113a 

npe,n;JIO:>KeHO o6'b51CHeHHe pacxo:>K,LJ;eHHtl ,n;aHHbIX 0 tta6JIIO,LJ;aeMbIX CTOJIO:>KeHl151X nH­

Ka OCHOBHOro COCT051Hl151 10He, nony'!eHHbIX B peaKI..J,l151X ABYX Tl1CTOB: B peaK­

ll,l151X Bb16HBaHH5I HYKJIOHOB l13 rano 51,n;ep 11 Li 11 14Be, 11 B peaKI..J,HH nepe,n;a'rn 

1H(8He,p) 10He. ,[l,JI51 onHcattl151 cneKTpa 10He 11cnoJib30Banacb MO,LJ;eJib c 11cTO'!Hl1-

<0M, pa3Bl1Ta51 Ha 6a3e MeTo,n;a rnnepccpepH'!ecKHX rapMOHHK. B ,n;attttotl Mo,n;en11 

30JIHOBa51 cpyHKI..J,1151 Henpepb!BHOro cneKTpa Tpex '!acTl11..J, c paCXO,LJ;51W,etlc51 ac11Mll­

roT11KOtl nonyqaeTCH nyTeM peweHl151 ,n;11¢¢epeHI..J,l1aJibHOro ypaBHeHH51 

(il - E)w<+J = <I>q, 

~,n;e iI raMl1JlbTOHl1aH Tpex'laCTl1'1HOtl Cl1CTeMbl, on11Cb!Ba10w,11tl B3al1MO,LJ;etlCTBl1e B 

:<OHe'IHOM COCT051Hl111 (BKC), a <l>q - cpyHKI..J,l15111CTO'IHl1Ka, Hecyw,a5111HcpOpMaI..J,l1IO 

) CTpyKType l1CXO,LJ;HOro COCT051Hl151 (CVIC). 

,l],n51 on11caHH5I MexaHH3Ma peaKI..J,l111 BbI6HBaH115I npoTotta 113 51,LJ;pa 11 Li c no­

~ne,n;yIOW,HM 3aceJieHl1eM COCT051Hl1tl 51,LJ;pa 10He paccMaTp11BaJiacb BOJIHOBa51 cpyHK-
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P11c. 2. Pe3y11bTaTb1 pacqeTOB cneKTpa 10He, AJ1H pa3JJH'lHbIX cocTOHHHlt ITatteJlb a noKa3bI-

BaeT Ol.\eHO'lHble pe3yJ1bTaTbl AJJH "o6bl'IH0l1" CHTyal.\lU! ( cpep,HeKBap,paTH'lHbll\ r11neppa,n,11yc 

HCXOAHOrO COCTOHHHH (p2) 112(1 1Li) = 3 - 5 cPM). Pe3yJ1bTaTbl AJJH BbI6HBamrn npOTOlla H3 llLi 

CTOKa3aHbl Ha naHeJlH 6. 

I..J,1151 11 Li, cpaKTop1130BaHHaH B '!eTb1pex'laCTl1'!HOM np116n11:>Kemrn (CM. P11c. 1): 

,n;s11:>KeH11e BaJieHTHbIX HetlTpoHoB 11 Li on11cbIBaJIOCb Tpex'laCTl1'1HOtl BOJIHOBotl 

cpyHKI..J,11etl, ABH:>KeHHe npoTOHa m1yTp11 Kopa 9Li - ,n;syx'laCTl1'1HOtl. ,[l,JI51 on11-

caHH5I MexaHl13Ma peaKI..J,1111 11cnoJib30BaJIOCb np116n11:>KeH11e BHe3a1rnoro cpb!Ba. B 

,n;aHHOM np116JIH:>Kett1111 11cTO'IHl1K nonyqaeTCH nyTeM ,n;etlcTBl151 onepaTopa yHw1To­

:>KeH115I npoTotta Ha BOJIH0By10 cpyHKI..J,1110 11 Li, '!TO cso,n;11Tc5I K <I>ypbe-npeo6pa30-

BaH1110 BOJIHOBotl cpyHKI..J,l111 no Koop,n;11HaTe r p· ITony'!eHHhie 11cTO'!H11K11 11Me10T 

xapaKTepHbitl cpe,n;ueKBa,n;paT11'!Hb1tl nmeppa,n;Hyc B 9, 11 11 14 cpM ,LJ;JI51 cocTOH­

H11tl c J1' = o+, 1- 11 2+, COOTBeTCTBeHHO (AJI51 cpaBHeHl151 (p2) 112
(

11 
Li) = 8, 36 

cpM). 

Ha P11c. 2 npe,n;cTaBJieHbI pe3yJibTaTbI pac'leToB 11HKJIJ0311BHoro cneKTpa 
10

Hc. 

Ha P11c. 2a npe,n;cTaBJieHbI pac'leTbI c MO,LJ;eJibHbIM HCTO'IHHKOM, 11MeJOw,11M xapaK­

TepHbitl cpe,n;1rnKBa,n;paTH'!Hbitl rnneppa,n;Hyc (p
2

)
112

(
11

Li) = 3 - 5 cpM, conocTa­

Bl1Mbitl c pa3MepoM l1CXO,LJ;HOLO COCT051Hl151 B peaKI..J,1111 
3
H(

8
He, p )10

He. B ,n;aHHOM 

CJiy'!ae CTHK OCHOBHOrO COCT051Hl151 C J" = Q+ pacnOJIO:>KeH np11 3Hepr1111 pacna,n;a 
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3. Cpaa11e~me pac'leToB cneKTpa 10He c pe3yJihTaTaMH 3KcnepHMeHTOB ll 7) (na11eJib a) H 

JaHeJib 6). CnJIOillHa.H 'lep11a.H Kp1.rna.H TIOKa3bIBaeT cyMMY KOMTIOHelJT cneKTpa 10He, npe,D,­

:eHJibIX na P11c. 26. Cepa.H nyHKTHpaa.H KpHBa.H noKa3bIBaeT pe3yJihTaThI pac'leTa cneKTpa 

5e3 yc1eTa BKC. Cepb1e TO'lKH noKa3bJBaIOT <I>yphe-06pa3 aom10Bofi ¢y11KL\HH 11 Li. 

....., 2 M3B, a cocT05lHl15l c pr = 1- 11 2+ 3aceJrnIOTC5l np11 6onee BbICOK11x 

r 11Hx. Ha P11c. 26 npe,n:cTaBJJeIIbI pac'-JeTbI ,n:nH cny'-laH 3acenett115l 10He ny­

Bb1611BaH115l npoToHa 113 11 Li. B cJJy'-!ae Bb1611Ba11115l npoToHa 113 11 Li n111<11 

rpanbHbIX nJJOTHOCTetl c pa3JJl1'-IHbIM11 pr CMeI11,a10TC5l B o6JJacTb Er < 1, 5 

. Ta1<11M o6pa3oM, 11111<, Ha6mo,n:aeMbitl B cneKTpe, MbI 111iTepnpeT11pyeM KaK 

:. Tpex cocT05lH11tl c pa3JJl1'-IHbIMl1 P'. ITonyqemmH TeopeT11'-lec1<a5l cpopMa 

rpa xopowo cornacyeTCH c 3Kcnep11MeHTaJJbHblMl1 ,n:a1mb1M11, no11yqeHHbIM11 

5oTax [17, 18] (cM. P11c. 3). Ta1<11M o6pa3oM, 11111< na6mo,n:aeMbitl B pea1<IJ,11-

,1611BaH115l He ,n:omKeH Hal1p5lMYIO acCOIJ,1111pOBaTbC5l c OCIIOBHblM COCT05lHl1eM 

11 ero cne.n:yeT 11ttTepnpeT11poBaTb 1<a1< OTKJJl1K HenpepbIBHoro cneKTpa 10He 

10ManbHO 60JJb11111e pa3Mepb1 11 Li. 

TaK KaK TeopeTl1'-!eCKl1 BbI'-ll1CJJ5leMbie cBoficTBa 10He B npe,n:cTaBJJeH1111 c11-

:.1 Tpex TeJJ (1°He = 8He + n + n) qyBCTBl1TeJJbHbl K B3al1MO,JJ:etlcTBl110 B 

1cTeMe 8He + n, B paMKax ,n:a1rnoro TeopeT11'-!ec1<oro no,n:xo,n:a B03H11Ka10T 3Ha­

llbHbie orpaHH'Iemrn tta napaMeTpbI B3a11Mo,n:etlcTBl15l B Cl1CTeMe 8He + n. B 
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pa6oTe paCCMOTpeHO, KaK Bb!BO.JJ:bl cyI11,eCTBYIOI11,l1X 3KCI1ep11MeHTaJJbHblX l1CCJJe,n:o­

BaH11tl 9He cornacy10TC5l c Ha6JJIO,JJ:aeMbIM B peaKIJ,115lX BbI6l1BaHl15l OKOJJOI10poro­

Bb!M IlOBe,n:ett11eM cneKTpa 10He. 

Pe3yJJbTaTbI, mmcaHHbie B nepBot1 rnaBe, ony6n11KoBaHb1 B pa6oTax [1 -3, 5, 

6]. 

Bo BTopoii rnaBe l13JJO)!(eHbl pe3yJJbTaTbI 11cc;1e,n:osaHl15l cneKTpoB Bo36Y*.JJ:eH­

HbIX cocTOHHHtl 17Ne, nonyYeHHoro B pcaKL\1111 1 H(18Ne, d) 17Ne. B pa6oTe, octtoB­

Hotl IJ,eJJb!O KOTOpotl 6bIJJ I1011CK pe,n:Kotl BCTBH ! \ByxnpOTOHHOrO pacna,n:a nepBOro 

B036Y*.JJ:eHHOro COCT05lHl15l 17Ne co Cfll1II-'-!eT!IOCTb!O J7r = 3/2-, 6b!Jl l1CflOJJb30BaII 

HOBb!tl MeTO.JJ: 113y>IeHl15l cneKTpa 5l,JJ:epIIbIX COCT05llll1fi, 3aceJJ5leMbIX B peaKIJ,H5lX ne­

pe,n:a'-Il1, nony'-!11Bn111tl 11a3Ba1rne MeTo,n:a KOM61111Hposam1otl Maccb1. 

B nepBofi YacT11 3Totl rnaBbI paccMoTpCIIbI pc3yJJbTaTbI rrpe.JJ:bI.JJ:Ylll,HX 11ccne­

,n:0Batt11tl 17Ne. CyI11,eCTBy10T uecKOJlbKO npo6neM , CB5l3aHHbIX c 113oTonoM 17Ne . 

OcHOBHOe cocTomrne 17Ne HBJI5lCTC5l C.JJ:HIICTBell!IbIM peanbHbIM 1<aH,n:11,n:aTOM Ha 

06na,n:aH11e ,n:ByxnpOTOH!IbIM rano. YcnoBH5I B03Ill1KHOBeH115l ,n:ByxnpoTOHHoro rano 

paCCMOTpeHbl B pa6oTax [24, 25], a pC3YJibTaTbl 3KCnep11MeHTaJJblibIX l1CCJie,n:oBa­

Hl1tl OCHOBHOro COCT05llll15l 17Ne npe,n:cTaBJieHbl B [26, 27] . 

C BonpocoM H,n:cp11otl cTpyKTYPhI 17Ne CBH3aHa o,n:Ha 113 npo6neM 51,n:epuotl 

acTp0cpl13l1Kl1. ITepBOC B036y)!(,LI,ell!IOC COCT05ll!l1e 17Ne MO)!(eT 11Cl1b!TbIBaTb TaK 

Ha3bIBaeMbitl HCTHHl!O ,n:syxnpoTOHilbit1 pacna,n: (cM. P11c. 4), TO ecTb pacna,n: c 

O.JJ:HOBpeMeHHbIM 11cnyc1<aIIHeM .JJ:BYX npoToHOB. Ha6mo,n:eH11e ,n:aHHotl BeTB11 pac­

na,n:a 3aTpy,n:HcHo 113-3a ee Kpatlue Manot! napIJ,HaJJbHOtl w11p111ib1. ,ll,JJ5l nepBoro 

B036y*,n:e1rnoro ypoBIIH 17Ne 6b1J10 TeopeT11qecK11 npe,n:c1<a3aHo 3Ha'-!eH11e ,JJ:JJ5l oT­

HOWeH115l WI1p11!ibl ,JJ:ByxrrpOTOIII!Or'O pacna_n:a K Wl1pl1He ')'-pacna_n:a f 2p/f tot = 

(0, 9 - 2, 5) x 10- 5 [28]. 9Kcnep11MellTaJJbHO .JJ:OCTHrHYTbitl npe,n:eJI COCTaBJI5leT 

r2p/r1 :::; 7, 7 x 10-3 [23]. 

Borrpoc o BepoHTHOCTH ,LI,ByxnpoTOHHOro pacna,n.a nepBoro B036Y*,D.eHHoro 

ypOBH5l 
17

Ne 5lBJrneTC5l qaCTHb!M cnyqaeM ,D.OBC'"bHO 06I11,etl npo6neMbl 5l,D.ep!i0tl 
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rm COCTOlUmlt 17Ne. 

cTpo¢11311K11. PeaKu,1111 pa,n,11au.11ottttoro 3axBaTa npoTOHOB 11rpa10T Be,rryuzy10 poJJh 

llYKJJeOCl1HTe3e np11 ropettl111 BO,n,opo,n,a B 3Be3,n,ax, np11 B3pb!Bax CBepXHOBbIX 11 

pou,eccax aKKpeu.1111. 

I1rne11c11BHOCTb acTpo¢113w1ecKoro pa,n,11au.11om1oro 3axBaTa MO:>KeT onpe,n,e­

HTbC51 ,LJ,BYMH BKJJa,LJ,aM11: Hepe3011attCHblM 11 pe3ottaHCHbIM. Pe3oHaacttaR qacTb 

HTeHCl1BHOCTl1 3axBaTa 3aBl1Cl1T OT COOTHOlll8Hl151 napIJ.11MbHblX lll11p11H pac11a,n,a 

11cnycKa1111eM HYKJJOHOB 11 raMMa-nepexo,n,a ,LJ,JJ51 o,n,Horo 11JJ11 11ecKOJJbK11x HH3KOJJe­

:a1IJ.HX pe3oHaHcoB. ,Il,JJH pe30Ha11coB c ae6oJJhlllotl ::rneprnetl aa,n, noporoM 11apu,11-

TibHaR lll11p11aa 11cnycKamrn 'laCT11IJ. Kpatlae Mana, 'ITO ,n,eJJaeT 3Kcnep11Me11TaJJb­

oe onpe,n,eJJem1e COOTHOWeHlrn napu.11MbHbIX w11p11H BeCbMa 3aTpy,LJ,H11T8JlbllblM. 

'aKl1M o6pa30M, ,Ll,JlH onpe,n,eJJeHl1H 11HT8HCl1BHOCTl1 pe30HaHCHOrO pa,n,11au.110HHO­

) 3axBaTa aeo6xo,n,11MbI 11ccJJe,n,0Batt115l pe,n,K11x BeTBetl pacna,n,a c 11cnycKa1111eM 

acT11u,. 3a,n,aqa onpe,n,eJJett115l cJJa6otl BeTB11 ,n,ByxnpoTOHHoro pacrra,n,a nepsoro 

)36y:>1<,n,ea11oro cocT051Hl1H 17Ne npe,n,cTaBJJ5leT np11Mep TaKoro 11ccJJe,n,0Bamrn. 

Bepx1111tl npe,n,eJJ, noJJy'leHHbrtl paHee ,LJ,JJH OTHoweH11H w11p11HbI 2p pacna­

a K lll11p11tte '"f-pacna,n,a nepsoro B036y:>1<,n,eHHoro ypoBHH 
17

Ne, f2v/r, :S 7, 7 x 
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10- 3 [23], 6b!Jl yJJyqwe11 no'lTl1 B 50 pa3 B Pe3YJJbTaTe 3Kcnep11MeHTMbHoro 11c­

cJJe,n,0Batt11H, BblllOJJHe11ttoro B ttaweti pa6oTe. HoBoe 3Ha'lett11e npe,n:eJJa 3Toro OT­

ttowett11H, f 2v/r / :S 1, 6 x 10- 4, 6b1JJ0 noJJyqe110 6JJaro,n,apR TpeM MeTo,n:11qecK11M 

HOBaIJ.1151M. 

Bo-nepBbIX, B 11awet1 pa6oTe B036y)1<,LJ,e1111b1c cocT051Hll51 17Ne 3aceJJ5IJJ11cb B 

pea1<u.1111 nepe,n,ac111 1H(18Ne, d) 17Ne, np11 Bb16pa1motl 3tteprm1 ny'lKa 6oM6ap,n:11py-

10lIJ.l1X 110HOB 18Ne 35 M3B/ HYKJJOH. ,Il,JJR ,n,a1111ot1 peaKl_\1111 B Bb16paHHOM yrJJOBOM 

,n:11ana30He Ha61110,n,aeTC51 3Ha'll1T8Jlbl!OC no,n,aBJJe1rne 3aCeJleHl151 COCT051HHtl Bb!We 

11CKOMOro c J" = 3/2- , a l1M8HHO 3TH COCT051Hl151 HBJ15110TC51 OCHOBHblM J.ICTOCJHl1-

KOM cPOlia. 

Bo-BTOpbIX, ,Ll,Jl51 perncTpal_\1111 co6h1T11tl ,n,syx11poT01-rnoro pacna,n:a 11c110JJb30-

BaJJc51 MeTO,Ll, KOM6111111p0Ba1rnotl MaCCbl, 11pC,II,JIO:>Kelll1b1tl l1 peaJJl130BaHHbitl Bnep­

Bble B 11acT0Ru.1,etl pa6oTe. MeTo,n, mrnap11auTuot1 Macchi ,n:oBOJlbHO 'lacTo HcnoJ1b-

3yeTC5l ,Ll,Jl51 113yqe111151 cneKTpOB 51,n:ep110-uecTa611JlbllbIX Cl1CTeM, B TOM 'll1CJle ,n,syx­

npOTOHHblX pacna,LJ,'ll1KOB. ITp11 11c110JJb30Ba1I1111 ,n,am1oro MeTo,n:a tteo6xo,n:11Ma pern­

CTpaIJ.!151 T5l:>KeJJOro ¢parMCHTa pacna,n:a 51,D,pa c ,Ll,OCTaTO'lHO BbICOKOtl TO'll!OCTbIO. , 

'ITO C03,D,aeT p51,D, TeXHl1'l8CKl1X npo6JJeM , KOTOpble CT051T oco6em10 OCTpo B 3KCne­

pl1M8HTax Ha BTOp11cn1b1x ny'lKax pa,LJ,HOaKTHBllbIX l130Tonos. B cJJyqae peaKl_\l111 

rrepe,n,a'lH MO:>KHO 1136e:>1<aTb per11cTpal_\1111 T5I)KeJJoro ¢parMe11Ta. Bocc·ra110BHB no 

l1MllYJlbCY 51,LJ,pa OT,LJ,a'll1 ( B ,LJ,aHHOM CJ1yqae, ,D,etlTpotta) B8KT0p l1MllYJlbCa u.ernpa 

Mace pacna,n,a101IJ.etlc51 c11cTeMbI (51,n,po 17Ne) 11 113Mep11B 11MnyJJhCbI JJerK11x npo­

,IJyKTOB pacna,D,a (,LJ,Ba npoT011a), Mbl BOCCTaHaBJ111BaeM llOJlHYIO Kl1HeMaTH'leCKy10 

KapTHHY o6pa30BaHl151 11 pacna,D,a 51,LJ,pa 17Ne. ,Il,aHHb!tl 110,LJ,XO,Ll, 6bIJl Ha3BaH Me­

TO,LJ,OM KOM611t111p0Bam1otl MaCCbl. ITp11MeHe1me MeTO,D,a KOM6l1Hl1pOBaHHOtl MaCCbl 

,riJJ51 l13y'-!eHl151 cneKTpa B036y:>K,LJ,8HllbIX COCT051Hl1tl 17Ne peWHJlO 3a,LJ,a'ly noJJy'le­

Hl151 pa3pelll8Hl151, ,Ll,OCTaTocmo BbICOKOro ,[J,J151 OT,D,eJJeHl151 co6bIT11tl ,LJ,ByxnpOTOHHOro 

pacna,D,a l13 nepBoro Bo36y:>1<,n,ettttoro cocT05llll151 17Ne OT pacna,n,oB 113 Bhrll!eJJe:>Ka­

llil1X cocT051HHtl (CM. P11c. 56) np11 Bh!COKotl cBeTHMOCTH 3Kcnep11Met1Ta 11 cpamm-

15 
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£.:Uss (M3B) BblXOA 

91rnpnrn B036Y)KAeHlrn 17Ne: a ,ll,HarpaMMa pacceHHHH AnH 3HeprHH B036Y)KAeHJrn 

AepeHHOH MeTOAOM HeAOCTaJQu.\eJ;l MaCCbl (E,;.iss. H MeTOAOM KOM6Ht!HpOBatrnoJ;l MaCCbl 

9nnHilCbl YKa3bIBaJQT nOKYCbl BMell.\aJQ!l.\He 68% co6blTHA )l.JIH COCTOHHHA 3/2-, 1/2+ 

:M. nereHAY)· 6 CneKTP KOM6HHwpoBaHJmtl. MaCCbL B CneKTP tteAOCTaJQ!l.\eA Macchi. 

IlpOCTOtl Cl1CTeMe ,D,eTeKTOpOB. 

TpeTbl1X, ,Ll,Jl5! 0'-111CTKl1 OT cPOHOBbIX co6bIT11tl, 11CTO'-IHl1KOM KOTOpblX 5!BJ15!­

.cIJa,L1, pe30HaHCHblX COCTOmrntl 17Ne B BbICOK03Hepr11'-IHOtl '-laCTJ1 crreKTpa, 

OBe,D,eH ,Ll,OIIOJIHl1TeJibHbltl KOppeJIHIJ.l10HHbitl attaJIJ13. 8tteprmo B036y)K,D,e­

fo MO)KHO IIOJIY'-111Tb 113 3KCrrep11MeHTaJibHblX ,D,aHHbIX ,Ll,BYMH CIJOco6aMl1: 

3YH MeTO,Ll, He,LJ,OCTa!OlIJ.etl MaCCbl (E:;,issJ J1Jll1 MeTO,Ll, KOM611H11pOBaHHOtl Mac­

imbJ BeJil1'-111HbI E:;,iss. 11 E~omb. ,Ll,OBOJlbHO cna6o CBH3aHbI ,D,pyr c ,LJ,pyroM, 

Toro rrp11 aHan113e KoppeJIHIJ.11tl E:;,iss. npoT11B E~omb. rrpo11cxo,L1,l1T 3¢¢eK­

I10BbillleH11e 3ttepreT11'-!ecKoro pa3pelllett11H B ,,,/2 pa3. KpoMe Toro, c rr0Mo-

1an113a Ha IIJIOCKOCTl1 E:;,iss. - E~omb. MO)KHO no,D,aBl1Tb ¢oHOBbie co6bITl15! , 

Hble c nepepacce5!Hl1eM npoTOHOB Ha 11acc11BHbIX '-!aCT5!X Cl1CTeMbl ,LJ,eTeKTO-

16 

poB. I1p11'-111Hbl B03Hl1KHOBeHl15! 3Tl1X co6b!Tl1fi 11 11X np05!BJ1ett11e B cneKTpe 17Ne 

,D,eTaJibHO paccM0Tpe11b1 B pa6oTe. P11cyttoK 5a ,L1,eMOHCTp11pyeT 0'-111CTKY OT co-

6b1T11fi, CB5!3aHHbIX c ,LJ,pyrnMJ1 BbillleJie)KalIJ.l1Ml1 COCT05!Hl15!M11 J1 nepepacce5!Hl1eM 

npoTOHOB na nacc11B11b1x c1acTHX c11cTeMbJ ,D,eTeKTopoB . 

B 3aBepwen1111 rnaBbI paccMaTp11BaeTC5! Bonpoc o npe,D,enax '-IYBCTB11TeJ1bHO­

cT11 3Kcnep11MeHTOB no no11cKy pe,LJ,K11X BeTBefi pacna,D,a c 11crrycKaH11eM HYKJIOllOB. 

Pe3yJibTaTbI on11ca1mbie BO BTopofi rnaBe 011y6n11K0Battb1 B pa6oTax [4, 7, 8] . 

B 3aKJ11oqett1111 c¢opMyn11poBaIIbI ocnoB11b1e pe3yJibTaTbI, rrony'-leHHbie B ,L1,11c­

cepTau.110HHOtl pa6oTe . 
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