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YqeHhlii ceKpernp1> -----~ ,-
.n;Hcceprn:u:HoHHoro cose.l.a-- ·:--::::-{ ;..- . · i.f. IlorreKo 

AKTyaJILHOCTh TeMLI. 

Ha cero.n;HHIIIHHii ,neH1> JIHIIIb .n;JIH CaMbIX nerKHx 51,nep, 

rrpe,ncTasneHHbIX Ha PHc. 1, .n;ocTHrHyr1>1 rpaHHU:bI cTa6HJibHOCTH, a 

CBOHCTBa JierKHX H.n;ep B6JIH3H 3THX rpaHHIJ; (7H, 9•
10He, 11

•13Li, 16Be H 

.n;p.) rrpo,nOJI:>KaIOT HHTeHCHBHO H3yqaTbCH. Ll:JIH 6onee TH:>KeJibIX 

H30TOIIOB (Z > 5) HHcpopMaU:HH 0 H.n;epHOH CTpyKType H KaHaJiax 

pacrra.n;oB 3K30THqecKHX H.n;ep OKa31>rnaeTcH Bec1>Ma cKy.n;Hoii: H 

rrpoTHBOpeqlfBOH, oco6eHHO c 3KCIIepHMeHTaJibHOH TO~H 3peHHH. 

IlpHH5ITO cqHTaTb, qTo rpaHHIJ;bl H.n;epHOH CTa6HJibHOCTH orrpe,neJIHlOTCH 

TeMH HYKJIH.lJ:aMH, .ll:J!H KOTOpbIX 3HeprHH OT,neJieHHH H,nepHbIX 

cpparMeHTOB ( o.n;Horo HYKJIOHa, HeCKOJibKHX HYKJIOHOB, an1>cpa-qacTHU:bI, 

6onee TH:>KeJioro KJiaCTepa) CTaHOBHTCH IIOJIO:>KHTeJibHOH. 
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,l.l;JUI x,n:ep B6JIH3H rpaHHU CTa6HJihHOCTH THIJHqHC)e BpeMH )l(H3HH 

COCTaBJUieT ~ 10-21 
c. HaH6onee 3cpcpeKTHBHhIM HHCTpYMeHTOM .ZI;JIH 

HCCJie,n:oBaHHH TaKHX KOpOTKO)l(lfBymHx CHCTeM HBJIHeTCH 

HCIIOJih30BaHHe x.n:epHhIX peaKI..J;HH c rryqKaMH pa,n:HOaKTHBHhIX 

H30TOIIOB c rrpHMeHeHHeM caMhIX COBpeMeHHhIX 3KCIIepHMeHTaJihHhIX 

MeTO.ZI;HK. ,l.l;aHHM pa6oTa IIOCBHmeHa HJyqeHHlO 3K30TlfqecKHX CHCTeM, 

rrpHHa.ZI;Jie)l(amHx o6JiaCTH H30TOIIOB c 3apH.ZI;OM z < 20. 3TO HeHTpOHHO­

H36hITOqHoe x.n:po 6He H HeHTpOHHO-,n:ecpHI..J;HTHhie H30TOIIhI 
6
Be, 

17
Ne, 

26
P, 

26
S H 

27
S. ,l.l;JUI 3THX x.n:ep 6hrna rronyqeHa HOBM HHcpOpMaI..J;HH, qTo 

II03BOJIHJIO BHeCTH KOppeKI..J;HH B HMeIOmHeCH JIHTepaTypHbie ,n:aHHhie. 

AKTYaJihHOCTh Hccne,n:oBaHHH, rrpoBO.ZI;HMhIX Ha KOMIIJieKce 

DRIBs (Qubna Radioactive Ion Beam~), orrpe,n:eJUieTCH cne.n:yiomHMH 

o6CTOHTeJihCTBaMH: 

- .ZI;JUI JierKHX CHCTeM (Z < 20) rpaHHUhI x.n:epHOH CTa6HJihHOCTH 6onee 

.ZI;OCTYIIHhl .ZI;JUI HX 3KCrrepHMeHTaJihHOro .ZI;OCTH)l(eHHH, HO HeCMOTpH Ha 

3TO, CBOHCTBa 3THX CHCTeM OCTalOTCH MaJIOHJyqeHHhIMH; 

- ,n:a)l(e CaMhie KOpOTKO)l(HBymHe 3K30THqecKHe x.n:epHhie CHCTeMhI, 

HeCTa6HJihHhie OTHOCHTeJihHO HcrrycKaHHH HeCKOJihKHX HyKJIOHOB 

(HarrpHMep, 
15

F, 
16

Ne, 
29

Cl H .n:p.), BCe eme o6na,n:aIOT CTpyKTypoH: c 

HH.ZI;HBH.ZI:YaJihHhIMH KBaHTOBhIMH COCTOHHHHMH, a CBOHCTBa TaKHX 

CHCTeM cymecTBeHHO OTJIHqaIOTCH OT CBOHCTB CTa6HJihHhIX x.n:ep, H OHH 

H3yqeHhI KpaH:He He.ZI;OCTaToqHo; 

- rrpoBO.ZI;HMhie HCCJie.ZI;OBaHHH rrpe,n:cTaBJUilOT IIOBhIIIIeHHhIH HHTepec He 

TOJihKO .ZI:JUI cpyH,n:aMeHTaJihHOH x.n:epHOH cpH3HKH, HO H .ZI;JUI x.n:epHhIX 
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• 

rrpHJIO)l(eHHH acTpOcpH3HKH, MaTepHaJIOBe,n:eHHH H .n:p.; 

- ycKopHTeJihHhIH KOMIIJieKc DRIBs B JUIP OIUU1 HBJUieTcx 

e,n:HHCTBeHHOH cpyHKUHOHHpyiomeH: 3KCrrepHMeHTaJihHOH rrnoma,n:KOH B 

PoccHH, rrpe.n:ocTaBJIH10meH: ycnoBHH .ZI;JUI Hccne,n:oBaHHH c 

pa,n:HoaKTHBHhIMH rryqKaMH Ha BhICOKOM ypoBHe; 

- .ZI;JUI rronyqeHHH HOBOH 3KCrrepHMeHTaJihHOH HHcpopMaI..J;HH 0 CBOHCTBax 

3K30THqecKHX x.n:ep Heo6xo,n:HMO pa3pa6aTbIBaTh H rrpHMeHHTh HOBhie 

MeTO.ZI;hl H rro,n:xo,n:hI, UMemw :;mo,wy o6cmoRmeJlbcmey yiJeJleHo oco6oe 

6HUMa11ue 6 oa1111ou pa6ome; 

- TecHoe coTpy,n:HHqecrno aBTopa pa6oThI c TeopeTHKaMH rro3BOJIHJIO 

3cpcpeKTHBHO IIJiaHHpOBaTh H MO.ZI;eJIHpOBaTh IIOCTaHOBKY OIIhITOB, a 

TaK)l(e aHaJIH3HpOBaTh H HHTeprrpeTHpOBaTh rronyqaeMhie pe3yJihTaThI; 

- coTpy,n:HHqecrno c KOJIJia6opau;HeH: Super-FRS @ FAIR (B paMKax 

rrpoeKTa EXPERT) HBJUieTCH rrepcrreKTHBHhIM ,n:JUI coBMeCTHhIX 

HCCJie.ZI;OBaHHH H30TOIIOB B6JIH3H H 3a rpaHHI..J;aMH x,n:epHOH 

CTa6HJihHOCTH (.ZI:JUI H30TOIIOB C Z > 20, BKJIIOqHTeJihHO ). 

IJ;eJiu u 1ai:.a11u pafioTLI. 

1. Co3,n:aHHe 3KCrrepHMeHTaJihHhIX ycnoBHH, Heo6xo,n:HMhIX ,n:JUI 

rrpoBe,n:eHHH OIIhITOB c rryqKaMH pa,n:HoaKTHBHhIX H3oTorroB Ha 

ycKopHTeJihHOM KOMIIJieKce DRIBs B JUIP 0115U1. 

2. Pa3BHTHe HOBhIX 3KCrrepHMeHTaJihHhIX MeTO.ZI;HK H IIO.ZI;XO.ZI;OB .ZI;JUI 

perHCTpau;HH rrpO.ZI:YKTOB x.n:epHoro B3aHMO.ZI;eHCTBHH rrpH CTOJIKHOBeHHH 

pa,n:HoaKTHBHhIX H cTa6HJihHhIX x,n:ep c x,n:poM-MHIIIeHhIO. 

• 
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3. Pa3BHTHe anropHTMOB aHanHJa cJIO)l(HbIX Koppem1UHOHHhIX cneKTpos 

H HX HCilOJ1h30BaHHe .ZJ;llil nonyqeHml HOBOH HHcpOpMau1rn 0 CTPYKType 

H CBOHCTBax 3K30THqecKHX Sl)J.ep. 

4. Hccne.noaaHHe peaKUHH c yqacTHeM ».npa 6He, HMe10mero rano 

CTPYKTypy; HJyqeHHe cneKTpa B036y)l(.ZJ;eHHH 6Be; nonyqeHHe HOBhIX 

.naHHhIX 0 cna6hIX BeTKax pacna.na B036y)l(.ZJ;eHHhIX COCTOHHHH ».nep 

17Ne, 26P, 27S, yqacTBYIQmHx a acTpocpH3HqecKOM rp-npouecce 

HYKneocHHTe3a; noHCK HeH3BeCTHoro H30Tona 26S H Mccne.noaaHH:e ero 

OCHOBHhIX CBOHCTB T1 12, Qp, Q2p· 

5. Pa3pa6oTKa H peanHJaUHH .nonrocpoqHoif nporpaMMhI Hccne.noaaHHH 

c HCilOJ1h30BaHHeM nyqKQB pa.ZJ;H:OaKTHBHhIX H30TOilOB Ha HOBOM 

cpparMeHT-cerraparnpe AKYflHHA-2. 

6. Pa3pa60TKa H TeCTHpOBaHHe .neTeKTOpHhIX CHCTeM, C03.ZJ;aBaeMhIX .ZJ;JIH 

coaMeCTHoro HCIIOJih30BaHHH B paMKax npoeKTa EXPERT 

Konna6opaUHH Super-FRS (NuSTAR, FAIR). 

Harmau uosu1ua u npaKTn11ecKaH ueuuocTL pa6oTLI. 

1. Co3.naHhI 6a30Bhie ycnOBHH .ZJ;llil npoae.neHHH 3KcrrepHMeHTOB c 

pa.nHoaKTHBHhIMH rryqKaMH Ha KOMnneKce DRIBs B JUIP OIUIH 

CHCTeMhI rronyqeHHH, oqHCTKH H MOHHTOpHpOBaHHH nyqKa 

pa.ZJ;HOaKTHBHhIX ».nep, .neTeKTHPYIOmHe CHCTeMhI, CHCTeMhI c6opa H 

BH3YaJIH3aUHH .naHHhIX. 

2. Pa3pa6oTaHhI H peanH30BaHhI HOBhie MeTO.ZJ;HKH 3KcrrepHMeHTOB c 

pa.nHoaKTHBHhIMH H cTa6HJihHhIMH nyqKaMH B .ZJ;HaIIa30He 3HeprHH E -

10-=-35 M3B/HyKJIOH. Cpe.ne HHx: a) peanHJoBaHHaH Ha rryqKax ».nep 6He 

6 

H 6Li MeTO.ZJ;HKa nonyqeHHH 3KCKJ1l03HBHhIX .naHHhIX 0 TH)KeJihIX 

npO.UYKTaX ».nepHhIX peaKUHH; 6) MeTO.ZJ;HKa HCCJie.ZJ;OBaHHH KOHTHHYYMa 

BhICOKOH 3HeprHH B crreKTpe B036y)l(.ZJ;eHHH ».npa 6Be; B) MeTO.ZJ; 

orrpe.neneHHH BhIXO.ZJ;OB pe.ZJ;KHX KaHaJIOB rrpOTOHHOro pacna.na 

B036y)K.ZJ;eHHhIX COCTOHHHH H.nep, HaxO.ZJ;HlllHXCH Ha IIYTH 

acTpocpHJHqecKoro rp-npouecca HyKneocHHTe3a, rrpe.nno)KeHHhIH H 

peaJIH30BaHHhIH .ZJ;JIH IIOHCKa BeTBH 2p-pacna.na rrepaoro B036y)l(.ZJ;eHHOro 

COCTOHHHH 17Ne; r) a.narrTaUHH H npHMeHeHHe OIITHqecKOH BpeMH­

rrpoeKUHOHHOH KaMephI .ZJ;JIH H3yqeHHH rrpoueccoB 3MHCCHH 

3aIIa3.ZJ;hIBaIOmHx npOTOHOB ».npaMH 26P, 27S; .n) MeTO.ZJ;HKa IIOHCKa paHee 

HeH3BeCTHhIX ».nep Ha rpaHHUe rrpOTOHHOH CTa6HJihHOCTH, 

rrpHMeHeHHaH .ZJ;JIH rronyqeHHH .naHHhIX 0 pa.ZJ;HOaKTHBHOM pacna.ne 

H3oTorra 26S. Ha ocHoBaHHH nonyqeHHhIX pe3ynhTaTOB 6hmH c.nenaHhI 

cymecTBeHHhie KOppeKUHH HMeIOmHXCH JlHTeparypHhIX .naHHhIX. 

3 . Co3.ZJ;aHa H npo.non)l(aeT pa3BHBaThCH MeTO.ZJ;HqecKa» 6a3a .nn» 

rrpoae.neHHH 3KcnepHMeHTOB Ha ycKopHTeJihHhIX KOMrrneKcax Y-

400M/ AKY fll1HA-2 H SIS-100/Super-FRS c uenhIO HJyqeHHH 

3K30THqecKHX ».nep Ha KaqecTBeHHO HOBOM ypoBHe. 

OcuosuLie nono:.>Keuuu, BLIHOCHMLie ua 1amury: 

1. Pa3pa6oTKa H rrpHMeHeHHe HOBhIX MeTo.nos rrpoae.neHHH 

3KCIIepHMeHTOB c pa.ZJ;HOaKTHBHhIMH H CTa6HJihHhIMH nyqKaMH c ueJihlO 

rronyqeHHH HOBOH HHcpOpMaUHH 06 3K30THqecKHX ».npax, a HMeHHO: 

a) H3yqeHHe peaKUHH IIOJIHoro H HeIIOJIHOrO CJIHHHHH .ZJ;JIH CHCTeM 

6He(64 M38) + 166Er H 6Li(58 M3B) + 165Ho c H.ZJ;eHTHcpHKauMeif 

7 



~OCTaBHOro Mpa B BbIXO)J;HOM KamUie nocpe,n;CTBOM perHCTpar.um 

'J;BOHHblX H TpOHHbIX COBna.n;eHHH y-y, y-y-n, y-y-p, y-y-d, y-y-a; 

5) Koppemn.J;HOHHbIH aHaJIH3 3KCnepHMeHTaJibHblX ,n;aHHbIX )];JUI 

apo,n;yKTOB pacna.n;a si:.n;epHOH CHCTeMbl 6Be, nonyqeHHOH B peaKI.J;HH 

aepe3apsi:.n;KH 1H(6Li,6Be )n; 

B) npsi:Ma.H nposepKa TeopeTH1IeCKHX npe,n;CKa3aHHH 0 BpeMeHH )l(lf3HH 

iGs H3 ,n;aHHbIX 3KCnepHMeHTa no HMnJiaHTaI.J;HH pa,n;HOaKTHBHOro n~Ka 

B KpeMHHeBbIH TeJieCKon; 

r ) lf3yqeHHe pe,n;KHX KaHaJIOB (jJp, f32p , f33p) npH pacna.n;e H30TOnOB 26P 

H 27S B pa6oqeM o6'heMe onTHqecKOH BpeMsi:-npoeKI.J;HOHHOH KaMephI; 

n:) MeTO)J; KOM6HHHpOBaHHOH MaCChI, npHMeHeHHbIH )];JUI perncTpaI.J;HH 

npOJJ:YKTOB peaKI.J;HH 1H(18Ne,d) 17Ne*' no3BOJIHBI.IIHH noJI~HTb HOBbIH 

npe,n;eJI COOTHOI.IIeHHSI r2p/ry < l.6(3)x104 
)];JUI ypOBHSI (3/2"") si:,n;pa 

17
Ne. 

Bee nepettucJ1e1111bze Memoobt OllR u3y1.JaeMbZX Roep 11a KOMn:1eKce DR!Bs 

6bzllu npUMe11e11bz 6nep6bte. 

2. <l>H3HqecKHe pe3yJihTaThI no CTPYKType si:.n;ep c Z < 20 (6He, 
6
Li, 

6
Be, 

17Ne, 26P, 26S, 27S), non~eHHbie c HCnOJib30BaHHeM pa3BHTbIX MeTO)J;HK 

H OpHrHHaJlbHbIX nO)J;XO,ll;OB. 

3. Pa3pa60TKa .n;onrocpoqHOH nporpaMMbl HCCJie,n;oBaHHH Ha KOMnJieKce 

Y-400M/AKYflHHA-2, a HMeHHO nOHCK H H3yqeHHe HOBbIX BH)J;OB 

pacna.n;a - O,ll;HOBpeMeHHa.H 3MHCCHSI 4-x HeHTpOHOB (4n), ,n;Byx 

npOTOHOB (2p) H .n;syx HeHTpOHOB (2n) )];JUI si:.n;epHbIX CHCTeM, 

HaXOMIUHXCSI 3a rpaHHI.J;eH crn6HJibHOCTH (7H, 13Li, 110, 
17

Ne, 
26

S). 
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4. <l>opMHpOBaHHe nepcneKTHBHOH Ha~HOH nporpaMMbl c ~eTOM 

npHMeHeHHSI HOBbIX ,n;eTeKTOpHblX CHCTeM (MHKpOCTpHnOBbie 

KpeMHHeBbie TeJieCKOnhI, pa,n;HaI.J;HOHHO-CTOHKHe 6bICTpo.n;eH:cTBYIOIUHe 

KpeMHHeBbie .n;eTeKTOpbI, raMMa-.n;eTeKTOpbI, HeHTpOHHbIH .n;eTeKTOp 

BbICOKoro yrnosoro pa3peI.IIeHHS1) npH npose.n;eHHH 3KCnepHMeHTOB Ha 

<i>parMeHT-cenaparnpe Super-FRS B paMKax npoeKTa EXPERT. 

Anpooau;uH .z.uccepTau;uouuou paooTbI. 

Pe3yJihTaThI .n;RccepTaUHH 6hmH npe.n;crnsneHhI aBTopoM 6onee 

qeM Ha 20 Me)l()J;yHapo.n;HhIX H HaI.J;HOHaJibHbIX KOH<i>epeHI.J;HSIX, ceCCHSIX 
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- R3B/EXL Calorimeter Working Group meeting, February 2-3, 2006, 
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Capos, PoccH:si: 

- Int. Conference EURORIB' 08, June 9-13, 2008, Giens, France 

- The Fifth Int. Conference on Exotic Nuclei and Atomic Masses 

(ENAM), September 7-13, 2008, Ryn, Poland 

- Int. Conference "New Opportunities in the Physics Landscape at 

CERN", May 10-14, 2009, Geneva, Switzerland 

- Dubna NuSTAR meeting, October 5-10, 2009, Dubna 

- Int. Seminar at iThemba Labs, 22 oKrn6psi: 2009, IOAP 

- Int. Conf. "Current Problems in Nuclear Physics and Atomic Energy", 

June 7 - 12, 2010, Kyiv, Ukraine 
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Bcero aaTopoM no TeMe .n;HccepTaUHH ony6JIHKOBaHhI 6oJiee 30 

pa6oT a H3,n;aHHHX, peKOMeH.n;oaaHHhIX BAK, H3 KOTOphIX 15 pa6oT 

BhIHeceHhI Ha 3aIIJ;HTY. 

Jln•IHLIH BKJia~ aBTOpa. 

JJHqHoe yqacTHe aarnpa B pa6ornx, COCTaBJIHIOIIJ;HX OCHOBY 

,n;HccepTaUHH, HBJIHeTc» onpe.n;eJIHIOIIJ;HM. AaTop npHHHMaJI 

Henocpe.n;cTBeHHOe yqacTHe B pa3pa6oTKe H peaJIH3aUHH HOBbIX 

MeTO)l;OB, HCIIOJih3yeMhIX npH npoae.n;eHHH 3KCIIepHMeHTOB c 

pa.n;HoaKTHBHhIMH H crn6HJihHhIMH nyqKaMH Ha KOMnJieKce DRIBs. 

ABTOp yqacTBOBaJI B IIJiaHHpOBaHHH, opraHH3aUHH H npoae.n;eHHH 

3KCnepHMeHTOB, o6pa60TKe H HHTepnpeTaUHH 3KCIIepHMeHTaJibHbIX 

.n;aHHhIX. EoJihrnoH: BKJia.n; 6hm c.n;eJiaH B pa3BHTHe pa3JIHqHhIX 

.n;eTeKTOpHbIX CHCTeM H 3JieKTpOHHKH, a TaK>Ke B CHCTeMy c6opa .n;aHHbIX 

B crnH.n;apTe VME. ITo.n; Henocpe.n;cTBeHHhIM pyKoao.n;cTBOM aarnpa 

6hma nocTpoeHa HOBM ycrnHOBKa cpparMeHT-cenapaTop AKYJU:IHA-2, 

cpH3HqecKHH nycK KOTOpoH: COCTOHJICH B 2016 ro.n;y; pa3pa6ornHa 

nporpaMMa HCCJie)l;OBaHHH c pa.n;HoaKTHBHbIMH nyqKaMH Ha 3TOH 

ycrnHOBKe. AaTop npHHHMaJI aKTHBHOe yqacTHe B pa3BHTHH 

Me)l()l;YHapo.n;Horo COTpy.n;HHqecTBa, B qacTHOCTH, B paMKax 

KOJIJia6opauHH Super-FRS 6hma no.n;roTOBJieHa TeXHHqecKM 

.n;oKyMeHTaUH» (TDR) .n;M npoeKrn EXPERT (.n;oKyMeHT yTBep)l(.n;eH 

3KcnepTHhIM coaeToM FAIR B moJie 2017). 

CTpyKrypa H o6'beM ~uccepTaU,HH. .ll:HccepTaUHH COCTOHT H3 

Bae.n;eHHH, 3-x rJiaB, 3aKmoqeHH», .n;ayx ITpHJIO)l(eHHH H cnHcKa 
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HCIIOJib30BaHHOH JIHTepaTyp1>1. B KOHU.e Ka)l()J;OH rnas1>1 

ccpopMyJIHpOBaHbl OT,n:eJibHbie BbIBO,lJ:bI. fIOJIHbIH o6neM pa60Tbl 

COCTaBJUieT 111 CTpaHHU. H BKmoqaeT B ce6.si: 52 pHCYHKa, 8 Ta6JIHU., 2 

rrpHJIO)l(eHH.sI H CIIHCOK H3 133 6H6JIHOrpacpH:qecKHX HCTOqHHKOB (H3 HHX 

126 CTaTeH H 15 3JieKTpOHHbIX pecypcoB co CB06o;::i;HbIM ;:J;OCTYIIOM). 

CoAep~auue pa6oThl 

BBeAenue ,n:aeT rrpe,n:crnsneHHe o rrpe.n:MeTe Mccne,n:osaHHH .si:.zi:ep s6JIH3H 

H 3a rpaHH:U.aMH .si:,n:epHOH CTa6H:JibHOCTH, a TaK)l(e 06 oco6eHHOCT.sIX 

a,n:epHoH: CTPYKTyp1>1 3K30THqecKHX CHCTeM. ITo,n:qepKH:BaeTc.si: 

aKTYaJihHOCTb rrpOBOJJ:HMbIX HCCJie,n:oBaHHH H pa3BHBaeMbIX MeTO,lJ:HK. 

Ta6irnu.a 1. OcttOBHhie xapaKTepHCTHKH cpparMeHT-cenapaTopos KOMTUieKca 
DRIBs B cpastteHHH c tteKoTophIMH 3apy6e)l(HhIMH ycTaHOBKaMH. CHMBOJiaMH 

060Jttal.feHh1: ~n - yrnosoii aKcenTattc; Op =~p/p - HMnyJihCHhIH aKcenTattc; 

p/ ~p - pa3peIIIa10w.rui cnoco6ttocTh no HMnyJihcy qacTHU.; Bp - MaKCHMaJihHM 
)KeCTKOCTh, L - AJIHHa OT npoH3BO,ll.j{I.QeH MHIIIeHH .n.o cpHHaJihHOro cpoKyca, Emin 

H Emax 03Hal.faJOT rpaHHU.hI :mepreTHl.fecKoro .D.Hana3oHa B MJB/ttyKJIOH AJijl 

nonyqaeMhlX pa.n.HoaKTHBHhlX nyqKOB. 

YcT-Ka ACC ACC-2 COM- LISE A- RIPS Big- FRS Super 
BAS 1900 RJPS FRS 

J1HCT-T FLNR, JINR GANIL MSU RJKEN GSI 

An, msr 0.9 S.8 6.4 1.0 8.0 s.o 8.0 0.32 s.o 
Op,% 2.S 6.0 20 S.O s.s 6.0 6.0 2.0 s.o 
p/Ap, 1000 2000 4360 2200 291S lSOO 3300 8600 30SO 
a.u. 

Bp, Tm 3.2 3.9 4.S 4.3 6.0 S.76 9.0 18 18 
L,m 21 J :>, 14.S 42 3S 21 77 74 140 
Em in 10 :i 20 40 110 so 220 

Em ax 40 so 80 80 160 90 3SO 1000 ISOO 
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IlepsaB n1aBa rrocs.si:~eHa amuu13y oco6eHHOCTeii - rrpose,n:eHIDI 

3KcrrepMMeHTOB c rrycIK.aMH pa,n:MoaKTHBHhIX H30TOIIOB. B Heii KpaTKO 

OIIHCaHbl MeTO)J:bl IIOJiyqeHH.sl pa,n:H:oaKTHBHbIX H30TOIIOB, rrepeqH:cJieHbl 

OCHOBHbie u.eHTpbI, r.n:e Be.n:yTc.sI 3KCIIepH:MeHTbl c pa,n:MoaKTHBHbIMH 

rrycIK.aMH, BKmoqa.si: KOMIIJieKc DRIBs B JUIP OH.5IM (Ta6nMu.a 1), a 

TaK)l(e orrH:caHbI HaH6onee pacrrpocTpaHeHHbie rro,n:xo.n:1>1 B 

3KCIIepHMeHTaJibHbIX HCCJie;:J;OBaHIDIX c pa;::i;HOaKTHBHbIMH IIycIK.aMH B 

rrrnpoKOM ,n:HaIIa30He 3HeprHH, rro.n:po6HOCTH B o63ope [1]. 

BTopaB rJiaBa COCTOHT H3 5 pa3,n:eJIOB, B Ka)l()J;OM H3 KOTOpbIX OIIHCaHbl 

,n:eTaJIH 3KCrrepH:MeHTOB c pa,n:HoaKTHBHbIMH H CTa6HJibHbIMH IlycIK.aMH 

Ha KOMIIJieKce DRIBs. B Ka)l()J;OM orr1>1Te 61>IJIH rrpMMeHeHhI 

opHrHHaJibHbie MeTO)J:bl H IIOJJ:XO)J:bl, II03BO~IHBIIUle IIOJiyqHTb HOB)'IO 

HHcpopMau.mo 0 CTPYKType H CBOHCTBax H30TOIIOB 
6
He, 

6
Be, 

17
Ne, 

26P, 

26,21s. 

beam 
dump 

., 
"- ... ., :::: ... -., ,.. 

Neutron wall: 

E o:=0.2 . 
.Jl 

E. n= 0.01 
·~ 

~ 

LCP telescope: 

Si a111111/ar 
detectors 

-~ 
.s 
"' ~ 'i .., 

~ ~ "' ~~ "' "' 

y-array: 
Ge+BGO 

6He (6Li): 
E-JOAMeV 

PMc. 2. CxeMa JKcnepHMeHTOB no H3Yl.feHmo csoH:cTB cna6ocBj{3aHHI>IX j{.n.ep 
6He H 6Li B peaKlJ.H.sIX IIOJIHoro H HeIIOJIHOfO CJIH.sIHH.sI, Be.n.yru.HX K 
o6pa30BaHHJO COCTaBHOfO j{,ll.pa 166Yb. 
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B 3KcnepHMeHrnx no H3~eHHIO peaKUHH nOJIHoro H HenoJIHOro 

cnmrnm1 .n;IDI CHCTeM 6He(64 M3B) + 166Er H 6Li(58 M3B) + 165Ho 61>rna 

peaJIH30BaHa MeTO.ZJ;HKa H,ZJ;eHTmpHKaUHli o6pa30BaBrneroc.SI COCTaBHOfO 

.SI.n;pa no .ZJ;HCKpeTHbIM raMMa nepexo.n;aM H BhmeneHHeM BhIXO.ZJ;HOrO 

KaHaJia peaKUHH no coana.n;eHHHM c 3ap.SI)J(eHHbIMH qacTHUaMH H 

HeH:TpOHaMH. CxeMa on1>1rn, npoao.n;HMoro Ha KoMnJieKce DRIBs npH 

pa6oTe .n;ayx ycKopHTeneH: Y400 H Y-400M [2,3], noKa3aHa Ha PHc. 2. 

Ta6JIHQa 2. Pe3yJibTaTbI aHaJIH3a 3KcnepHMeHTaJibHbIX AaHHbIX c 
HCnOJib30BaHHeM KOAa EMPIRE, Ha ocHoBe KOTOporo 6bma nony11eHa 
HH<pOpMaQIDI 0 BeJIH11HHe KpHTH11eCKOfO yrnosoro MOMeHTa lent ' napaMeTpe 
AHQ>cpy3HOCTH D1 H ce11eHIDIX Oxn, Ofus AJIR AByx peaKQHH. TaK Ha3bIBaeMbIH 
cpaKTOp flOAaBJieHHR npoQecca flOJIHOfO CJIHRHHR AJIR 6He, onpeAeJieHHblH H3 
coornorneHIDI F = 2490 I 73 1 = 3 .41, OKa3aJICR B 1.42 pa3a 60Jibrne, 11eM AJIR 
6Li (F = 2.40). JTO 06bRCHReTCR 66JibllieH sepORTHOCTblO HenoJIHOfO CJIIDIHHR 
B peaKQHH 6He + 166Er, 11eM B 6Li + 165Ho. 

PeaKQIDI Ofus (M6) I lcrit (eA. h) F - <j>aKTop Chn I D1(M6) I (eA. h) 
@ no.nasn. 

3HeprnR 3HaqeHHJI no PeJynhTaT nonHoro 3HaqeHH.!I PeJynhTaT 

ny11Ka (M3B) yMonqaHHJO X2 <j>HT-.!I cnHHHHJI no yMonq. X2 <j>HT-.11 

166Er(6He,6n) 2490 I 39.0 731I19.3 3.41 881 I 1.5 254 I 1.5 166Yb@64 

165Ho(6Li,5n) 1770 I 32.5 737 I 18.6 2.40 656 I 0.2 244 I 0.4 166Yb@58 

3KcnepHMeHTaJihHhie .n;aHHbie aHaJIH3HpOBaJIHCb c nOMOIUblO 

Ko.n;a EMPIRE, a pe3yn1>rnTe qero 61>rna non~eHa HH<t>opMaUH.SI o 

napaMeTpax lcrit, D1 H ceqeHHHX CJxn, CJfus .ZJ;JI.SI .n;ayx peaKUHH. HToroa1>1e 

3HaqeHH.SI 3THX aenHqHH npttae.n;eHhI a Ta6nttue 2. 
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c ueJihlO .n;eTaJibHOfO H3~eHH.SI cneKTpa B036y)l(.ZJ;eHHbIX 

COCTO.SIHHH 6Be B peaKUHH nepe3ap.SI.ZJ;KH 1H(6Li,6Be)n npH 3HeprHH 32.5 

MJB/HYKJIOH 61>rna pa3pa6ornHa H peanmoaaHa cooTBeTCTByIOIUM 

MeTo.n;HKa [4,5]. CxeMa on1>1rn, npoae.n;eHHoro Ha ycrnHOBKe 

AKYJU1HA, noKa3aHa Ha PHc. 3. 

11eps11•mi.11i 

"Y""" 

F1 
npomBOilllWUN 

~UUllCHI• (HJIH 

nor_10THTCJ11.) 

I l I 1 I j 

012345m 1 

axpo)laTll'ICCKttH 

.po~-yc 

1-1 . - ;r-_ __ : - r-rt-, I · , ! 
--- - ·i i _ . : . ~ ;: ,.! 1

1'11!
1 

---
1 • ' I - ..... --., . . ; · t. . . ! ' · - ~- '-- · · 

PHc.3. BepxHRR naHeJih: cxeMa 3KcnepHMeHrn no HJy11eHHlO 6Be B peaKQHH 
1H(6Li,6Be)n. HIDKHRR naHeJih: ycrnHOBKa AKYJU1HA, aAamHposaHHaR AJIR 
nony11eHHR MOHoxpoMaTH11ecKoro nepBH11HOro ny11Ka 6Li tty)!(HOH :meprHH. B 
nJIOCKOCTH Fl BMecTo npoH3BOARU\eH MHUJeHH ycrnHaBJIHBaJICR yrnepOAHbIH 
nornoTHTeJib 3HeprHH; B nnocKoCTH F2 3a3op ll\eJiett cocTaBJIRJI ± 1.5 MM, KJIHH 
He HCflOJib30BaJICR. 
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PHc.4. CrreKTp cocTOHHHH 6Be: TO'IKH - 3KcrrepHMeHT, rHCTorpaMMa -

pe3ynhTaT CHMYIDI~HH MeTOp:oM MoHTe-Kapno TeoperH'IeCKOH <t>opMbI 

crreKTpa c )'1-IeTOM 3<P<PeKTHBHOCTH ycTaHOBKH (a). Pe3ynhTaThI TeopeTH'!eCKHX 

pacqfuoB, KOTOpbie IIOCJI)')KHJIH BXO)J:HblMH ;:i:aHHbIMH ;:i:IDI MK-CHMYIDl~H (b ). 
K0Hrypmu1 ;:i:HarpaMMa B Koop;:i:HHaTax (}s.-ET ;:i:m ;:i:aHHhIX, Ha6mo;:i:aeMhIX B 

3KCnepHMeHTe ( c ). 

B HTore 6nIJIH rronyqeHI:.I 3KcrrepHMeHTfillbHbie .naHHbie c 

6oJibIIIOH CTaTHCTHKOH (CM. PHC. 4). )J;aHHbie, KHHeMaTHqecKH IIOJIHbie B 

,lJ,Hana.3oHe yrnoB OUM= 0 .:.. 180°, rronyqeHbI c BbICOKHM 1HepreTH11ecKHM 

16 

pa.3peIIIemieM H B IIIHpOKOM :mepreTHqecKOM ,lJ,Harra.3oHe Er< 16 MJB 

(Er - JHeprmi: Ha.n rroporoM pacrra.na 6Be ). Ba)l(HbIM pe3yJII>TaTOM 

aHaJIH3a .naHHbIX CTfillO yrnep)l(,lJ,eHHe 0 Ha6mo.neHHH H30BeKTOpHOH 

MHrKOH ,lJ,HIIOJlbHOH MO,lJ,bl. ::ho Hepe30HaHCHbie rrepeXO,lJ,bl c 

0Tpm1aTeJibHOH qeTHOCTbIO .r = {0-, 1-, T}, 3aceAA10rn:Hec» B 

,lJ,Harra.3oHe 3Hepm:H Er > 4 M:1B c BbICOKHM ceqeHHeM ( ~60% OT Bcex 

co6bITHH B crreKTpe Er). TeopeTHqecKHH rro.nxo.n .nm1 orrHcamrn .naHHoro 

HBJieHHH, Ha6JIIO,lJ,aBIIIerocH paHee ,lJ,JIH H30TOIIOB 6•8He, 6bIJI pa.3BHT B 

pa6oTe [6]. 

Ha ycrnHoBKe AKYJUIHA 6nm rrpoBe.neH rroHcKOBbIH 

3KCIIepHMeHT IIO o6Hapy:>KeHHIO H30TOIIa 26S MeTO,lJ,OM HMIIJiaHTaI.UiH 

rrpo.nYKTOB peaKU:HH <i>parMeHTaU:HH 32S (50.3 MJB/HyKnoH) + Be (92.4 

MrlcM2
) B KpeMHHeBI>IH TenecKorr [7]. KpoMe BpeMeHH :>KH3HH 26S B 

pa6oTe HCCJie,lJ,OBfillHCb 3HepmH pacrra.na Qp H Q2p (rrpH HCIIYCKaHHH 

0,lJ,HOro H JJ;Byx rrpoTOHOB, COOTBeTCTBeHHO ). 3KcrrepHMeHTfillbHO 6bIJI 

ycTaHOBJieH HOBblH rrpe,D;eJI Ha BpeMH :>KH3HH 26S: T112 < 79 HC, 

OTJIHqaIOlllHHCH OT H3BeCTHbIX JIHTepaTypHbIX .naHHbIX 6onee qeM Ha 5 

rrop».lJ.KOB (::=::: 10 MC no .ZJ;aHHbIM NNDC 2011). Ha ocHOBaHHH ,ZJ;aHHbIX 

3KCrrepHMeHTa H TeopeTHqecKHX pacqeTOB [7] B rrpH6JIH)l(eHHH 

peAATHBHCTCKOro cpe,D;Hero IIOAA, CBH3blBaIOlllHX IIIHpHHY H BpeMH 

:>KH3HH c 3HeprHe:H 2p-pacrra.na, 6I>ma c,ZJ;enatta on:ettKa ,ZJ;JIH BeJIHqHHbI 

Q2p(26S): Q2p > 640 KJB (cM. PHc. 5) H BbICKa.3aHo rrpe.nrrono:>KeHHe o 

BbICOKOH BepOHTHOCTH HCTHHHOro 2p-pacrra.na ,lJ,JIH H30TOIIa 26S. )];AA Jp­

pacrra.na ycrnHOBJieH rrpe.nen Qp(26S) > 120 KJB. 
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PHc.5. Pacqen1 rpaHHU, urnpHHbl r H BpeMeHH )KH3HH T112 KaK cp)'HKll,HH 
:meprHH 2p-pacna)J;a. CruIOIIIHbie H nyttKTHpiib1e JIHHHH cooTBeTCTBYJOT 
pacqfuaM no MO)J;eJIH KBa3HKJiaccHqecKOH CilOHTaHHOH 3MHCCHH H Tpex­
qacTHqHOH MO)J;eJIH "/2 ", COOTBeTCTBeHHO, AeTaJIH onHcaHbl B pa6oTe [7]. 
3aIIITpHXOBaHHruI 30Ha, KaK CJie)J;CTBHe aHaJIH3a AaHHbIX, HCKmoqaeT 
B03MO:>KHbIH AHana3oH 3HaqeHHH Q2p H T112. CHMBOJIOM c omH6KaMH 
o6o3HaqeHbI paHee npHIDITbie 3HaqeHIDI Q2p = 0.6±0.3 M3B H T112 - 10 MC. 

c HCIIOJlh30BaHHeM MeTo.n;a HMIIJiaHTaI.J;IUl rrpo.n;yKTOB peruru;llli 

cpparMeHTau:1u1 32S (50.3 M3B/Iryx.rroH) + Be B orrTH11ecKyio BpeMx­

rrpoemnoHH)'lO KaMepy (OBIIK) [8,9] 6hIJIH HCCJie,ZJ;OBaHhl pe.n;KHe 

BCTKH 6eTa-3a.n;ep)l(aHHOH 3MHCCHH rrpoTOHa H ,ZJ;Byx rrpOTOHOB AJI51 

HCHTpOHHO-.n;ecpHU:HTHblX H30TOIIOB 26P H 27S. 3KcrrepHMeHTaJihHO 61>1JIH 

ycTaHOBJICHhl HOBhie 6onee TO"!Hhle 3H:a11eHH5I ,ZJ;JI51 Bep05ITHOCTeH 

BeTBJieHH51 IIO KaHaJiaM fJp, fJ2p H fltot rrpH pacrra.n;e H30TOIIOB 
26P H 

27S, 

KOTOp1>1e 3aMeTHO (B 3 H 6onee pa3) OTJIH"!aIOTC51 OT JIHTepaTypHhlX 
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.n;aHHhIX [32* ,33*]. I1TOroB1>1e 3Haqemrn rrp1rne.n;eH1>1 B Ta6nRu:e 3, a 

.n;eTaJIH 3TOro 3KCIIepRMeHTa 01rncaHhl B pa6oTe [10]. 

Ta6mm.a 3 . CpaBHeHHe pe3yJibTaTOB 3KCnepHMeHTOB c HCnOJib30BaHHeM 
OBnK H JIHTeparypHbIX AaHHbIX c npHMeHeHHeM KpeMHHesoro TenecKona 
(HIDKmrn cTpoKa) no H3yqeHHJO npou.eccos fJp, fJ2p H /l101 npH pacnaAe H30TonoB 
26P [32*] H 27S [33*]; B KpyrnbIX CK06Kax YKa3aHbl OWH6KH. 

26p 27s 
Ppµ Ppp Pp2p P101 Ppµ Ppµ Pp2p P101 

415 K38 -800 320 K3B 710 
K3B K3B 

10.4(9)% 1.1 (3) 1.5(4) 35(2) 24(3)% > 3.0(6) 64(3) 
% % % 6.7(8) % % 

13.8(10) 28(2)% % 
% 

17.96(90) 2.5(3) 2.2(3) 39(2) 2.3±0.9% 1.1± -4% 
% % % % 0.5% 

MeTo.n; HMrrnaHTaU:HH H30Torros B OBIIK, a.n;arrn1posaHH1>1H: K 

pa.n;ROaKTHBHOMY rryqKy HCBbICOKoro KaqecTBa Ha ycTaHOBKe 

AKYJII1HA, IIOKa3aJI CBOH 11peHMymecTBa 110 cpasHeHHIO c MeTo.n;oM 

HMIIJiaHTaU,HH H30TOIIOB B KpeMHHeBhIH TeJieCKOII, a HMeHHO: a) 

OTCYTCTBHe cpoHa B ,ZJ;Halla30He 3HeprnH: IIpOTOHOB, HaqnHa51 c Ep > 100 

K3B, T.e. B03MO)KHOCTb perHCTpall,HH KOpOTKOIIpo6e)l(HhIX IIpOTOHOB; 6) 

O,ZJ;HOBpeMeHHM BH3YaJIH3all,H51 HMIIJiaHTHpOBaHHhIX H30TOIIOB 26P' 27S H 

Bcex 3apx)KeHHhIX IIpO,ZJ;yKTOB HX pac11a.n;a c BpeMeHHOH IIpHB513KOH 

co6bITHH. B px.n;e cnyqaes MeTO,ZJ;HKa OBIIK MO)KeT KOHKypnpoBaT1> c 

TaK Ha3hIBaeMOH "aKTHBHOH MHllICHhIO" [11,12]. 
• 
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Ha~rn 6nm npe.l(JIO)l(eH H ocymecrnneH HOBDIH 3cpcpeKTHBHhlli 

MCTO,ll; HCCJIC,ll;OBaHHH pe,ll;KHX BCTBeH npOTOHHOro H ;:i;syxnpOTOHHoro 

pacnMa B036y)l()J;eHHhIX COCTOHHHH HJJ;ep Ha rpaHHIJ;e npoTOHHOH 

crn6HJihHOCTH [13,14]. Merna, cxeMaTHqHo mo6pa)l(eHHhIB Ha PHc. 6 H 

nonyqHBIIIHH Ha3BaHHe MCTOA «KOM6HHHpOBaHHOH MaCChI», 

o6ecneqHBa.JI ,ll;OCTa.ToqHO BhICOKOe 3HepreTHqecKoe pa3pemeHHe npH 

BhICOKOH CBCTHMOCTH 3KCnepHMeHTa. 

---18 Invariant mass .;- 15 ' , 

Ne ~o 
~- • p ·. I : ·, \ ·. 

n • · •P · ~ ' __) • ..... __ !.-" 

~ - • • • •• 91 'd1,
1 

Missing 
P C b. d ••• • om 1 ne mass \• •• • • , mass 

~--
Puc. 6. CxeMaTu11uoe H3o6pIDKeuue MeTo;:i;os H3)'11eHIDI J1JJ;epub1x pea~HH c 

pa;:i;uoaKTHBHbIMH nyqKaMH Ha npHMepe 18Ne+1H ~ 2H+17Ne*(~ 150+p+p). 
11yHKTupoM 0603ua11eHbI pa3JJH11Hbie cnoco6b1 H3MepeHIDI cneKTpa 
B036y)l(J];eHIDI H 2p-nacna;:i;a COCTOJIHHH 17Ne*. 

,l.(JIH acTpocpH3HKH orpoMHhIH HHTepec npe;:i;crnsJIHeT nepsoe 

B036y)l()J;eHHOe COCTOHHHe 17Ne (J1t=3/2-) c 3Heprneil E* = 1288 K3B. 

3rn 3HeprHH scero Ha 344 K3B npesh1maeT nopor ;:i;syxnpoTOHHoro 

pacnMa 17Ne-1> 150+2p, npHqeM Ka.Ha.JI pacnMa O,ll;HHM npOTOHOM 

3HepreTHqecKH 3anpemeH, CM. PHC. 7. 3HaHHe COOTHOIIICHHH r2p/ry, 

nonyqeHHOe 3KCnepHMCHTa.JihHO, Il03BOJIHeT cy;:i;HTh 0 B03MO)l(HOCTH 

o6xo;:i;a ToqKH O)l(HJJ;aHHH rp-npou;ecca nyTeM ;:i;syxnpoTOHHOro 3axsarn 

B peaKIJ;HH 150(2p,y) 17Ne [35*]. 
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B 3KcnepHMeHTe 1H(18Ne,d) 17Ne*, npose;:i;eHHOM Ha ycTaHOBKe 

AKYJlliHA, AAA seTKH 2p-pacnMa nepBoro B036y)l()J;eHHoro 

COCTOHHHH (? = 3/2-) H30TOIIa 17Ne, 6hm nonyqeH HOBhIB npe;:i;err 

OTHOIIIeHHH r2/ry < l.6(3)xl04, KOTOpbIH 0Ka3a.JICH B ~50 pa.3 HH)l(e, 

qeM JIHTepaTypHble J];aHHbie (34 *]. 3TOT rrpe;:i;eJI e:me J];a.JieK ,ll;O 

rrpe;:i;cKa3a.HHoro TeopeTHKa.MH 3HaqeHHH ~10-6 [35*]. O;:i;HaKo, 6nmo 

IIOKa3aHO [14], qro MCTO,ll; KOM6HHHpOBaHHOH MaCChl HMeeT 

nepcrreKTHBhI • AAA ;:i;arrnHeilmero pa3BHTHH H ;:i;ocTH)l(eHHH :noro 

TeopeTHqecKoro 3HaqeHHH. 

3 

:;.:­
~ e. 2 
, 
~ 

1 

---- 7/2- 2.997 

---- ,5,'2.+ !3.651 

~r 1.903 p · 1·!!• L916 
1- 1.672 ;iJ2_- 1. 764 

----------o- L4?9 - 1.479 
p-tbiresbold P.~. ,· :312- l.2BB 

. 0.344 : - . -------------- --~-·--r tJ .94.1 
2p-tbr:1!!:1bcJd !Y 

~-_J 

Mo+2p 16F+p 17Ne 

Puc.7. CxeMa yposueJi H30Tona 17Ne u ero no;:i;cucTeMbI 16F. CTpeJJKaMH 
UOKaJam.1 cnoco6bI pacna;:i;a B036y)l(J];eHHhIX COCT051HHH 17Ne: 

nocJJe;:i;osaTeJJbHbIH pacna;:i; npoToHaMH yposueH 5/2- u 112+, ucnycKaHHe y­
KBaHTOB H 2p-pacna;:i; ypOBH513/2- (E=1288 K3B). 

,l.(y6neT BhIIIIeJie)l(arn;HX COCTO}IHHH 5/2- H 112+ c BepOHTHOCThlO, 

6JIH3KOH K 100%, HCilbITbIBaeT ;:i;syxrrpoTOHHhlH pacrra;:i; c nepeXO,ll;OM B 

OCHOBHOe COCTOHHHe 150 qepe3 npoMe)l(JTO'TIIhie COCTOHHHH HJJ;pa 16F. 

bJlli30CTb no 3HeprHH 3THX rrpoTOHOB K HCKOMhIM rrpOTOHa.M H3 pacrrMa 
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COCT051HH51 3/2- HaKJiaJ.{bIBaeT :>KeCTKHe Tpe6osaHH51 K :mepreTHqecKOMY 

pa3pellleHHIO 3KCrrepHMeHTa, rrpH 3TOM B OllbITe Heo6XOJ.{HMO Ha6paTb 

KaK MO)l(HO 6oJihllIYJO CTaTHCTHKy. Ha PHc. 8 noKa3aH .n:syxMepHhIH 

crreKTp Emis Ecomb, KOTOpbIH ll03BOJIHJI JIOKaJIH30BaTb 30Hbl 

<l>H3HqecKHX H <PoHOBhIX co6bITHH. B pe3yJihTaTe aHaJIH3a c 

HcrroJib30BaHHeM MoHTe-KapJio CHMYJI51UHH 6bIJIO rroJI~eHo Hosoe 

3HaqeHHe npe.n:eJia OTHOllleHH51 napUHaJihHhIX llIHpHH JJ:AA rrepsoro 

B036y:>KJ.{eHHOro COCT051HH51 17Ne (J7t=3/2-): r1p/ry < l.6(3)xl04 . 

.'!) 80 
§ 

(b) 

8 40 

3/'2-
1 /T 
5/T 

OrT-+~====:i=----t---h-----.~-
(c) 

> ., 

3.5 

3.0 

1.5 

~ 1.0 
d 
E 

t..u 
1.5 

1.0 

0.5 

.... , ' 
. "': · . 

. . . .. . :i: ~:. .. \ 
~·.;:·= . .. :· :·~ ::.~.: : .. ....... ~'·"\·'·..: ... · , 
·. ~··~~·,!-.:·~. ·. .., ·, .. 

(\ ~··· ·\ ; .. ·· . I 
I ~ •t' ........ \- ~ ' 
I I .·1~· ....... " ·:io~·..:.:.-t···• ... · •. I • .. t • .->IT ... :-~-,, \ •'" '"' • ' 

\ 
.I :-l~(;;~~ : .. 

I ·~"~'·' . ''/ I • • I(: • '- • 
\ . '.'(_~ ··! .. 
.. , ~ .... ·•/ . 
\ ~ .... ~ ... -·· 
J

I• • ;.;;.~: 
·': . . 

o\ • 

0.0 • 

1.0 1.5 1.0 2.5 3.0 3.5 
£,~>mh . (MeV) 

0 20 40 

counts 

PHc. 8. Pacnpe.n.enettHe co6hITHH TpOHHhIX coBna.n.ettHH d-p-p B 

npe.n.cTaBJleHHH Emis - Ecomb· Co6hITH51, JlOKaJlH30BaHHhie B HIDKHeM 3JlJ1Hnce c 

AOCTOBepttocThlO 68%, B351ThI wrn onpe.n.eneHH51 Bepxttero npe.n.ena 

COOTHOllleHH51 r 2p/r Y· 
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B 3KcrrepHMeHrnx, rrposo.n:HMhIX Ha KOMrrJieKce DRIBs, TaK:>Ke 

pa3BHBaJIHCb H rrpHMeH51JIHCb HOBhie MeTOJ.{HKH, ,n:eTaJibHO OllHCaHHbie B 

pa6ornx [15-21]. 

TpeTLB r Jiasa rrocs51meHa peMH3yeMbIM H rrJiaHHpyeMhIM rrpoeKTaM. B 

Heli KpaTKO H3JIO:>KeHa ,n:oJirocpoqHa5f rrporpaMMa Hccrre.n:osaHHH Ha 

cerraparnpax AKYJH1HA, AKYJIMHA-2 [20-26] H Super-FRS (s 

paMKax rrpoeKTa EXPERT) [27-31], rroKa3aHhI rrepcrreKTHBhI 

COBMeCTHbIX HCCJieJ.{OBaHHH Ha ll~Kax pa,n:HOaKTHBHbIX H30TOITOB B 

JUIP 0115Il1 H GSI FAIR (}J,apMllITaJ.{T, repMaHH51). 

IlpHJIO:tKeuue 1 .n:aeT rrpe.n:cTaBJieHHe 0 COBpeMeHHOM COCT051HHH 

HCCJie,n:osaHHH CBOHCTB Mep B6JIH3H rpaHHU HYKJIOHHOH CTa6HJibHOCTH. 

IlpHJIO:tKeuue 2 co.n:ep)l(HT .ll:OllOJIHHTeJihHYJO HH<i>OpMaUHIO 0 6JIOK­

cxeMax 3JieKTpOHHKH H ,n:eTeKTOpax, HCllOJih3yeMbIX B OllbITax Ha 

KoMrrJieKce DRIBs; B KOHi.le rrpHJIO)l(eHH51 ecTb crrHcoK HCITOJih3yeMhIX 

COKpameHHH. 

B 38KJllO'leHHH ccl>0PMYJIHpOB8Hbl OCHOBHbie pe1yJihT8Tbl: 

1. Ha KOMrrJieKce DRIBs 6bIJIH rrpose,n:eHhI 3KcrrepHMeHThI co 

CJia6ocB513aHHbIMH 51.[{paMH 6Li H 6He, B pe3yJihTaTe KOTOpbIX H3~aJIHCb 

KaHaJibl llOJIHOro H HellOJIHoro CJIH51HH51 rrpH o6pa30BaHHH COCTaBHOro 

51.[{pa 
166Yb. I10Ka3aHO, qTQ BblXO.ll:HOH KaHaJI peaKUHH 3q,q,eKTHBHO 

BbIJ.{eJI51eTC51 rrpH opraHH3aUHH TpOHHbIX cosrra,n:eHHH: raMMa-raMMa-

3ap51)1(eHHa5! qacTHUa H raMMa-raMMa-HeliTpoH. CrreUHaJihHO 

pa3pa60TaHHhie MeTOJ.{HKH ll03BOJIHJIH llOJI~HTb HH<i>OpMaUHIO 0 

KpHTHqecKOM yrnoBOM MOMeHTe, K03<l><l>HUHeHTe ,n:H<i><l>Y3HOCTH, 
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ceqeHHHX HcrrapeHHH HeHTpOHOB H ceqeHHH cnHHHHH J.(nH peaKUHH 

165Ho(6Li,5n) 166Yb H 166Er(6He,6n)166Yb. 

2. B peaKUHH rrepe3apHJJ:KH 1H(6Li,6Be)n 6bm peanmoBaH 3<P<PeKTHBHhIH 

MeTOJ.( perHCTpaUHH Tpex qacTHU a-p-p, rrpOJ.(yKTOB pacrra.n:a 6Be, 

H03BOnHBIIIHH rronyqHTb KaqecTBeHHO HOBbie 3KCrrepHMeHTMbHbie 

,n:aHHbie J.(nH crreKTpa B036y)l()];eHHH 6Be . .lJ:aHHbie rronyqeHbl c BbICOKOH 

CTaTHCTHKOH H xopOIIIHM 3HepreTHqeCKHM properneHHeM, HBnHIOTCH 

KHHeMaTHqecKH rronHhIMH B ,n:HarrrooHe yrnoB 0uM = 0 -=- 180°. BrrepB1>1e 

61>rno rronyqeHo He Ton1>Ko xopornee orrHcaHHe Bcero crreKTpa 

ao36y)l()];eHHH 6Be, HO H ,n:ByMepHbIX rrpo<PHneli scero Ha6opa 

KHHeMaTHqecKHX rrepeMeHHbIX, J.(nH KOTOpbIX 6bmH rronyqeHbl 

3aBHCHMOCTH rrpo<PHneli OT 3HeprnH B ,n:HarrrooHe Er< 16 M3B. 

3. Brrepsble B crreKTpe so36y)l()];eHHH 6Be o6Hapy)l(eHo 3aceneHHe 

H30BeKTOpHOH MHrKOH J.(HilOnbHOH MOJ.(bl (HBM.lJ:M) c 3Heprneli 

so36y)l()];eHHH Er > 4 M3B. JisneHHe HBM.D:M orneqaeT 3aceneHHIO 

IIIHpOKoro crreKTpa COCTOHHHH co CilHHOM/qeTHOCTblO .r = {0-, 1-, T}. 

4. MeTOJ.(hI HJ.(eHTH<i>HKaUHH 3apH)l(eHHhIX qacTHU (L\E-ToF, L\E-E) 61>mH 

proBHTbl H rrpHMeHeHbl ,n:nH 3anaqH IlOHCKa H30TOrra 26S cpe,n:H 

npo.n:)'KTOB peaKUHH <PparMeHTaUHH 32S(50.3 M3B/HyKnoH)+Be. B 

pe3yn1>TaTe HCCne.n:osaHHH 6hm 3KCrrepHMeHTMbHO ycTaHOBneH HOBbIH 

npe.n:en Ha BpeMH )l(H3HH 26S: T112 < 79 HC, OTnHqaIOIUHHCH OT H3BeCTHbIX 

JIHTepaTypH1>1x ,n:aHHhIX 6onee qeM Ha 5 rropH,n:KoB (::::: I 0 MC). Ha 

OCHOBaHHH ,n:aHHbIX 3KCrrepHMeHTa H TeopeTHqecKHX pacqeTOB 61>rna 

c.n:enaHa oueHKa J.(nH senHqHHhI Q2p(26S): Q2p > 640 K3B. B1>1cKroaHo 
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rrpe.n:rrono)l(eHHe, qTo HaH6onee sepoHTHhIM KaHanoM pacrra.n:a H30Torra 

26S HBnHeTCH HCTHHHOe HcrrycKaHHe J.(Byx rrpOTOHOB. 

5. Mern.n: OBITK rronyqHn ,n:an1>Helirnee prosHTHe 3a cqeT 

MO,n:epHH3aUHH CHCTeM HJ.(eHTH<i>HKaUHH qacTHU H c6opa ,n:aHHbIX, qTo 

rro3BOnHno 3<P<PeKTHBHO pa6oTaTh c rryqKOM PH Hes1>1c0Koro Kaqecrna 

oqHcTKH OT rrpHMeceli. ITpose,n:eHo myqeHHe pe,n:KHX BeTOK pacrra.n:a 

H30TOilOB 26P H 27S, HMeIOIUHX OTHOIIIeHHe K acTpo<PmHKe; rronyqeHbl 

HOBbie 6onee TOqHbie 3HaqeHHH J.(nH BepOHTHOCTeH BeTBneHHH no 

KaHanaM /Jp, fJ2p H /3101, KOTOpbie OKroanHCb B 3 H 6onee pro OTnHqHbIMH 

OT nHTepaTypHbIX 3HaqeHHH. IToKroaHbl rrpeHMymecrna MeTOJ.(a 

HMrrnaHTaUHH Hccne.n:yeM1>1x moTorros B OBITK no cpasHeHHIO c 

MeTOJ.(OM TenecKorra, COCTOHmero H3 KpeMHHeBblX ,n:eTeKTOpOB. 

6. ITpe.n:no)l(eH H peanmosaH HOBhIH 3<P<PeKTHBHbrn MeTO,n: 

Hccne.n:osaHHH 2p-pacrra.n:a rrepsoro so36y)l()];eHHoro ypoBHH H,n:pa 17Ne, 

06proy10merocH B peaKUHH 1H(1 8Ne,d) 17Ne* rrpH 3HeprnH E(18Ne) = 35 

M3BIHYKnOH. MeTo,n:, rronyqHBIIIHH HroBaHHe KOM6HHHposaHHOH 

MaCCbl, Il03BOnHn rronyqHTb J.(OCTaToqHo BbICOKOe 3HepreTHqecKoe 

propeIIIeHHe B 3KCrrepHMeHTe rrpH BbICOKOH CBeTHMOCTH . .lJ:nH BeTKH 2p­

pacrrana 17Ne (3/2-) 6bm rronyqeH HOBbIH rrpe,n:en OTHOIIIeHHH r1p/ry < 

l.6(3)xl0-4, KOTOpbrn OKroancH B ~50 pro HH)l(e, qeM nHTepaTypHbie 

,n:aHHI>Ie. MeTo,n: MO)l(eT 61>1T1> rrpHMeHHM K .n:pyrHM H30TorraM, 

HaXOJ.(HJUHMCH s6nH3H ToqeK O)l(HJ.(aHHH rp-rrpouecca (2°Mg, 38Ca H .n:p.). 

• 
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7. Co3,naHhI ycnoBHH ,nJIH rrpo.nomKeHHH Hccne.noBaHHH c rr~KaMH PH 

Ha ycKopHTeJihHOM KOMIIJieKce Y-400M/ AKY JIHHA-2. ITpe,nJIO)l(eHa 

rrporpaMMa HCCJie,noBaHHH, Hau;eJieHHaH Ha IIOHCK HOBhIX BH.LJ:OB 

pa,n:HOaKTHBHOro pacrra.na H,nep B6JIH3H rpaHHU: CTa6HJihHOCTH - 2n, 2p, 

4n. ITpe,nJIO)l(eH TaK)l(e rrnaH .nonrocpo1rnoro coTpy,nHHqecrna B paMKax 

rrpoeKTa EXPERT Konna6opau;HH Super-FRS, KOTOphIH OTKpbrnaeT 

IIIHpOKHe rrepcrreKTHBhl .LJ:lIH HCCJie,noBaHHH H30TOIIOB B6JIH3H H 3a 

rpaHHU:aMH H,nepHOH CTa6HJihHOCTH (,nJIH H,nep c z > 20, BKJIIoqHTeJihHO ). 

ABTOp cqHTaeT CBOHM rrpHHTHhIM .nonroM Bblpa3HTh 

6naro.napHOCTh ,nHpeKU:HH JUIP H Ha~HoMy pyKoso,nHTemo IO.:Q. 

OraHeCHHy, ycKopHTeJihHOMY oT,neny, sceMy KOJIJieKTHBY ceKTopa 

AKYJIHHA. ITepcoHaJihHO xoTenoch 6b1 OTMeTHTh cne.ny10mHx Konner, 

6e3 IIOMOmH KOTOphIX IIOJI~eHHe MaTepHana H HaIIHCaHHe ,naHHOH 

pa60Thl 6bIJIO 6bI 3aTpy,nHHTeJihHhIM. 3rn: r.M. Tep-AKOIIhHH, Jl.B. 

fpHropeHKO, C.B. CTerraHU:OB, H.r. Myxa, M.C. foJIOBKOB, rr.r. 

Illapos, A.B. foprnKOB, C.A. KpyrrKo, P.C. Cne1rnes. OT,neJihHaH 

6naro,napHOCTh B.B. As.neH:qHKOBY H E.IO. HHKOJihCKoMy, 3a 

BHHMaTeJihHOe rrpoqTeHHe pa60Thl H c,neJiaHHhie 3aMeqaHHH. 

ABTOp Bhipa)l(aeT rrpH3HaTeJihHOCTh 3apy6e)l(HhIM KOJIJieraM -

X. CHMOHy, K. IllaH:,neH6eprepy, M. I1cp10Tu;Hepy, B . .LJ:oMHHHK, 3. 

.51Hocy, P. BoJibCKH, r. KaMHHhCKH, B. Xy.no6e, M.B. )l(yKOBY 3a 

rro.n,nep)l(KY H pa3BHTHe coTpy,nHHqecrna c JUIP Ol1.51H, a TaK)l(e O.E. 

Tapacosy 3a BKJIIOqeHHe HOHHO-OIITHqecKHX 3JieMeHTOB ycTaHOBKH 

AKYJIHHA-2 B rrporpaMMHhIH rraKeT LISE++. 
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