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. . ,o ,..A .. -, d.o /<;QQ ,(J., 
3aIQIITa ,D,HccepTaQHH cocToHTCH 'W "~ , B qacoB 

Ha 3aCe,D,aHHH ,Il,HCcepTaQH0HHoro C0BeTa ,[( 047.01.05 npH Jla6opa­

TOpHH He"TPOHHOH q>H3HKH HM. M.M.<l>pattKa H Jla6opaTOpHH H,D,ep­

HblX peaKQHH HM. f.H.<l>nepoBa O61,e,D,HHeHHOfO HHCTHryTa H,D,ep­

HblX HCCJie,D,0BaHHH, r. ,lfy6tta MOCKOBCKOH o6naCTH. 

C .D.HccepTaQHett M0)KH0 03HaKoMHTbCR B 6tt6JmoTeKe Ol15U1. 

ABTOpe<pepaT pa30CJiaH " ~ " HOR6pR 1999 r. 

Yqett1,1u ceKperapi, 

,Il,HCcepTaQH0HH0ro C0Be-ta --~~z:--::, IToneKO A.r. 

1. 06IqMI XAP AKTEPHCTHKA P A60Thl 

AKQ'aJibHOCTb npo6JICMbl. M_3yqettHe CBOHCTB cynepttettTPOHOH36bI­

T0qHI,IX H30T0il0B nerKHX :meMeHT0B HBJIHeTCH BIDKHOH H mrrepeCHOH 06-

JiaCTI,IO C0BpeMeHHbIX HCCJie,D,OBaHHH B H.D.epHOH <pH3HKe. MHTepec K 3TOH 

o6nacTH BI,13BaH HHrpHryIOIQHMH .SIBJieHHHMH, o6ttapy,KeHHblMH y a,nep 

B6JIH3H HettTPOHHOH JIHHHH CTa6HJibHOCTH, HanpHMep "cKHH" HJIH "rano". 

CHJibHettwHe TeCTbl H,D,epHbIX MO,D,eJieH M0ryT 61,JTI, c,nenaHbl c ,Il,Ba)KJJ.I,I 

MamqeCKHMH R,npaMH H c H,npaMH B6JIH3H rpaHHQ H,nepHOH CTa6HJibHOCTH. 

TaKHM o6pa30M, CHHTe3 H HCCJie,D,oBaHHe CBOHCTB cynepHettTPOHOH36I,1-

TOqHI,IX H30TOil0B JierKHX :meMeHTOB, B qacTH0CTH ,IJ,BIDKJI.I,I MaruqecKoro 

H,npa 
28

0, BI,l3blBaeT HHTepec JJ.JIH onpe.neneHHH IlOJI0)KeHHH HeKrpOHHOH . . 

JIHHHH CTa6HJibHOCTH, TaK H npoBepKH Pa3JlffqHbIX MO,neneif, onHCbIBaIO-

IQHX CB0HCTBa 3K3QTHqecKHX ,mep. 

O,D,HHM H:3 HHTepeCHbIX acneKT0B o6naCTH HeirrpdHOH36bITQqHbIX a,nep 

B6JIH3H o6onoqKH N=20 npe,ncTaBJIHeTCH HBJieHHe .neq>OpMaQHH, Ha6n10-

,naeMoe B paiiotte Ne-Al. KoMnaKTHbie cq>epuqecKHe q>opMbI, npe,D,cKa3aH­

Hbie JJ.JIH H,nep B6JIH3H MamqecKHX queen, M0ryT 6b1Th npe,nCTaBJieHbl He­

K0TOpbIMH ,npymMH ,neq>OpMHpoBaHHbIMH paBH0BeCHbIMH C0CTOHHHHMH. 

:61,mo noKa3atto, qro JJ.JIH 
3°Na, HMeIOIQero o,ntty BaKaHcHIO B ttettTPOHHOH 

o6onoqKe N~20, a,nepHbIH Il0TeHQHaJI HMeeT JI.Ba MHHHMYMa: 0,Il,HH B J3=0 ·" 

,D,pyroH B J3=0.35. C yBeJIHqeHHeM qucna Hettrp0HOB ,neqmpMaQHH 0CH0B­

HOH paBHOBeCHOH KOHq>HrypaQHH JJ.JIH H30T0il0B Na. CTaH0BIITCH paBH0H 

13~.35. CHJibHM .neq>OpMaQHH ,mep C ,naHHbIM qHCJI0M HeirrpoH0B M0)KeT 

npHB0JJ.IITb K no.i,rnneHHIO H30MepHbIX COCTOHHHH B cyneptteirrpoHo­

H36bITOqHbIX H30TOnax KHCJI0po.na, He0Ha H HarpHH. ,[(attttoe .SIBJieHHe MO.­

)KeT BJIHHTh Ha CBOHCTBa pacna,na 3THX H,D,ep, TaKHX KaK BpeMH )KH3HH, Be­

p0HTH0CTh HeHTPOHHOH 3MHCCHH, H KaK y,Ke Ha6n10.nanocb.'B tteKOTOpbIX 

CJiyqMX, Ha MaCCI,I H cpe,D,HeKBa,npamqHbIH pa,nuyc. 
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C pa3BHTHeM YCKOpHTeJibHOH TeXHHKH H nonyqeHHeM 3K30THqecKHX 

nyqKOB pa3,1],eJieHHbIX H30TODOB (HanpHMep, 
36S, 48

Ca) 3KCnepHMeHTaTO­

paM y)].anOCb 3HaqHTeJibHO np0,1],BHttyTbCR K HeHTPOHHOH JIHHHRM R,1],ep­

HOH cTa6ttnhHOCTH. nhmH OTKpbITbI HOBbie H30TODbI (29F, 31
Ne H T.)]..), 

H3MepeHbl MaCCbl TaKHX R,1],ep KaK 
26

•
27F H 

29
•
3
°Ne, HO Bonpoc OTHOCHTeJib­

HO HX CBOHCTB f3-pacnMa (T112, Pn, Qp) OCTaBanCR OTKpbITbIM. 1-fayqeHHe 

CBOHCTB 13-pacna)],a 
29F (caMOe nernoe R,1],pO C N=20) Bbl3bIBaeT IlOBbl­

llleHHbIH HHTepec C TOqKH 3peHHR HCCJie,l],OBaHHR CTa6HnbHOCTH )],BIDK)J.bl 

MarHqecKoro R,1],pa 
280, KaK ero 6nIDKaurnero cTa6HJibHoro "coce,l],a" no 

Ta6JIHI.{e H30TODOB. 

Bro1rnoe 3HaqeHHe npH nonyqeHHH MaKCHManbHoro Bhixo)],a 3K30TH-
, .-1 

qecKHX R,1],ep (HRH MaKCHManbHOH HHTeHCHBHOCTH nyqKa P.5!) HMeeT Bbl-

6op peaKl.{HH, )],arorn;eu HaH60JibllIHH BhIXO)]. HHrepecyeMbIX
1 
'npoAyKToB. 

IIepBble 3KCnepHMeHTbI, npoBe)],eHHbie B ,lzy6He C HCDOJib30BaHHeM nyq­

KOB 
22

Ne, 
40

Ar c 3Hepmeu 7 M3B/A no3BOJIHnH nonyqHTh oKono 20 HOBbIX 

H30TODOB, 3HaqHTeJibHO y)].aneHHbIX OT JIHHHH CTa6HnbHOCTU B 3THX 3KC­

nepHMeHTax 6bIJI o6Hap)')KeH HOBbIH MexaHH3M .H,1],epHbIX peaKI.{HH c TR)Ke­

JlbIMH HOHaMH, nonyqHBllIHH B nocJie)],CTBHe Ha3BaHHe rny6oKOHeynpyr"?'­

peaKI.{HH nepe,1],aq, 3ToT mn peaKI.{HH, RBJIRIOID;HHCR nepexo)],HhIM Me)K)].)' 

peaKI.{H.HMH IlOJIHOro CJIH.HHHR H np.HMbIMH peaKl.{H.HMH, 6bIJI xoporno my­

qeH npH 3HeprH.HX )],O 10 M3B/ A. ,l(anbHeurnee npO)].BIDKeHHe K rpaHHI.{aM 

R,1],epHOH CTa6HnbHOCTH 6bIJIO CB.H3aHO C HCDOJib30BaHHeM peaKI.{HH C TR­

)KeJiblMH HOHaMH BbICOKHX 3Hepmu, r)],e B pe3yJibTaTe cpparMeHTal.{HH R,1],ep 

Ha TOJICTOH MHllleHH 6hIJIO nonyqeHO MHOro HOBbIX HeHTPOHOH36blTOqHbIX 

H30TODOB JierKHX 3JieMeHTOB C OTHOCHTeJibHO BbICOKHMH BbIXO,l],aMH. IIpo­

,1],BIDKeHHe B o6JiaCTb 6onee TR)KeJiblX 3JieMeHTOB (Z > 10) DOTPe6oBano 

nonyqeHH.H nyqKOB 6onee TR)KeJiblX .H,1],ep c BblCOKOH HHTeHCHBHOCTblO, ~o 

B TO BpeMR 6hmo npo6JieMamqHbIM. IIo.HBJieHHe B KOHI.{e 70-bIX r0)],0B 

CHnbHOToqHbIX ycKopHTeJieH TR)KeJiblX HOHOB npoMe,icy-roqHblX 3HeprHH 

(50+100 M3B/A) H HCDOJlb30BaHHe peaKl.{HH cpparMeHTal.{HH RBHnOCb H0-

2 
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.,, 

BblM 3TanoM B nonyqeHHH R,1],ep y rpaHHI.{ HeffTPOHHOH CTa6HJibHOCTH. 

Oco6eHHO 3cpcpeKTHblM OKa3aJIOCb HCDOJib30BaHHe nyqKa R,1],ep pa3,1],eJieH­

HOro H30Tona 
48

Ca, npH cpparMeHTal.{HH KOToporo o6pa30BbIBaJIHCb CHnbHO 

HeHTPOHOH36blTOqHbie .H,1],pa: l.J;HKJI 3KCnepHMeHTOB, npoBe)],eHHblX B KOJI­

na6opal.{HH r AHHJI-OIUIH ,lzy6tta c HcnoJih30BaHHeM nyqKa 
48

Ca, no3BO­

JIHn OTKpbITb H myqHTb CBOHCTBa OKOJIO 20 HOBblX H30TODOB y rpaHHI.{ 

.H,1],epHOH CTa6HnbHOCTH. 

Me)K)].y TeM, )],aJibHeHlllee np0,1],BH)KeHHe B o6JiaCTb HeffTPOHOH36bI­

TOqHbIX Mep B6JIH3H N=20 DOTPe6oBaJIO IlOHCKa HOBblX peaKI.{HH, B KOTO­

pbIX MO)KHO 6bIJIO 6bI nonyqHTh MaKCHMaJibttylO HHTeHCHBHOCTb PMHOaK­

THBHblX R)].ep. Ilo3TOMY )].eTaJihHOe myqettHe MexaHmMOB peaKI.{HH no)], 

)],eHCTBHeM TR)KeJiblX HOHOB Henocpe)].CTBeHHO CBR3aHO C DOHCKOM . onm­

MaJibHblX peaKl.{HH )],JI.ff nonyqeHH.H HOBbIX 3K30THqecKHX .H)].ep, a TaK)Ke Bbl­

COKOHHTeHCHBHbIX BTOpffqHbIX nyqKOB. 

OcHOBHruI UeJib pa60TbI MO)KeT 6bITb ccpopM)'JIHpoBaHa CJie)].YIOID;HM o6-

pa30M: nonyqeHHe HeffTPOHOH36blTOqHbIX .H,1],ep B6JIH3H o6oJIOqKH N=20 H 

HCCJie)],OBaHHe HX CBOHCTB, qrn BKJIIOqaeT B ce6R: 

- HccJie)],OBaHHe MexaHH3MOB peaKI.{HH, npHBO,l],RID;HX K o6pa30BaHHIO 

CHJlbHOHeffTPOHOH36bITOqHblX .H,1],ep B )],Hana30He 3Hepmii 6+ 7 5 M3B/ A. 

Bb16op HaH6onee ODTHManbHOH peaKI.{HH )],JI.ff CHHTe3a cynepHeffTPOHOH3-

6hnoqHbIX R,rtep B6JIH3H o6oJIO'IKH N=20. 

- CHHTe3 H HCCJie)],OBaHHe cTa6HnbHOCTH cynepHeffTPOHOH36hJTOqHbIX 

R,1],ep B6JIH3H o6onoqKH N=20 . . 

- IfayqeHHe xapaKTepHCTHK pacnMa HeirrpOHOH36blTOqHbIX Mep B o6-

nacm N=20 .. 

HarrnaH 11osn1ua II npaKTnqecKaH ueuuocTL. B )].aHHOH pa6oTe 

BnepBbie nonyqeHa 3KcnepHMeHTaJibHaR HHq>OpMal.{H.H O 3aKOHOMepHOCTRX 

BblXO)],OB npO)].yKTOB peaKI.{HH Ha pa3JIHqHi.IX IfyqKax B )],Hana30He 3Hepmii 
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6-75 MJB Ha HyKJJOH. )];aHHaJI umpopMau;ug B COBOK)'nHOCTU C aHaJIU30M 

BLIXO,Ll;OB BTopuqHI,IX npo;zyKTOB B 3aBUCUMOCTU OT 3Hepmu n03BOn.ffeT 

c.n;enaTL BLIBOll, qro AAJI CUHTe3a HeihpOHOU36LITOqHI,IX U30TOnOB B 06-

naCTU o6onoqKH N=20 npe,n;noqrHTeneH nyqoK HeurpoHom61,noqH1,1x 

U3OTOnOB cep1,1, a UMeHHO H3OTOnOB 
36S, C 3Hepmeu B ,LJ;UanaJOHe 30-70 

MJB Ha nyKJJoH 

BnepBLie B ,n;auHou pa6ore nonyqeHo ,n;oKaJaren1,crno H,n;epHou HeCTa-

6unLHOCTH llBIDK.n;bI MarnqecKoro Mpa 280. He 61,mo 3apemcrpupoBaHo HU 

o,n;Horo co61,ITHJ1 coOTBeTCTBYJOlllero H30TonaM KHcnopo,n;a 260 H 280. 

BepxHue npe,n;en1,1 ceqeHu.ff o6pa3oBaHHJI H3oTonoB Kucnopo.n;a, mBneqeH­

HLIX H3 ,n;aHHLIX, paBHl,I 0. 7 n6H AA.ff 260 H 0.2 n6H AA.ff 280 COOTBeTCTBeHHO. 

BnepBLie 61,mu onpe,n;eneHbI xapaKTepHCTUKH 13-pacna,n;oB (T112,Pn) 

HeurpoHom61,ITOqH1,1x H,n;ep 26•27
.2
9p u 29•3°Ne B6nu3u o6onoqKu N=20 B pe­

aKQHHX KBa3ucpparMeHTau;uu nyqKa 36S. YToqHeHbI xapaKTepucmKu pac­

na.n;oB AAJI OCTa.JlbHLIX H,n;ep B o6nacTH N=20. BnepBbie 61,mu nonyqeHbl 

,n;aHHLie no y-mnyqeHmo, conpoBo)KllaIOlllero 13-pacna,n; HeurpoHom61,1-

TOqH1,1x Jl,n;ep 240, 25-27p H 28·3°Ne. 

Pa3pa6oTaHHoe B paMKax ,n;uccepTau;uoHHOH pa6oTbI nporpaMMHoe 

o6ecneqeHHe AAH Mo,n;enupoBaHu.ff JKcnepHMCHTOB u aHaJIH3a JKcnepH­

MCHTaJILHOH HHcpopMaI..J;UH IIIHpOKO ucnon1,3yercg B pg,n;e BCJzylllUX Jl,n;ep­

HLIX I..J;CHTJ)OB (O:IDIM, fAHMJI, PMKEH, MCY, fCM). 

Ha 33IIJ,HTV BblH0CHTCH cneJzyIOlllHC nono)KeHUJI H pe3ynLTaTbI: 

1. Pe3yn1,TaTLI uccne,n;oBaHUH 3aKOHOMepHOCTeu o6pa3oBaHHJI Jl,Ll;ep 

Ha nyqKax UOHOB cepbl B 3aBUCHMOCTH OT HeurpOHHOro H36bITKa nyqKa, 
,' < '.. • • ': • _; •• f ,· -- ,, ¥ ; 

0THOIIICHHJI N / Z H.n;ep MHIIICHH, OT 3Heprnu ycKop:S:eMOH qacTHI..J;l,I. Pa3-
- ~ - "'j . ~~-~ . , " -; ' ., - : '' , ' ; • ' . ' ".,. • 

pa60TJ.<a aHaJIUTHqeCKOH cpopMyn1,1 ,n;nH ou;ett:KU UHTCHCHBH0CTU BTOpHll-
• • . • ~ . . ' . • ; - 1 

Hi:,1x nyqKoB. 
'.' 

2. Pe3yn1,TaT1,1 uccne,n;o~att:HH cTa6um,uocTH llBR)KllLI MamqecKoro 
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g,n;pa 280. 

3. Pa3pa6oTKa 3KCnepHMeHTa.JlbHblX MeTO,LJ;HK pemcrpau;uu H uccne,n;o­

BaHU.ff CBOHCTB MttnnHCCKYHllHblX 13-pacna.n;oB. 

4. Pe3yn1,TaT1,1 uccne.n;oBaHHH xapaKTepucTHK 13-pacna,n;a (T112, Pn) HeH­

rpouom6blTO'IHbIX H,n;ep B6nH3U o6onO'IKH N=20 B peaKu;Hu KBa3ucppar­

MeHTau;uu nyqKa 
36S. · 

• 5. Pa3pa6oTKa nporpaMMHoro o6ecneqeuug AA.ff Mo.n;enupoBaHUJI JKC­

nepuMeHTOB U atta.JIU3a 3KCnepHMCHTa.JlbHOH HHcpOpMau;uu. 

Anpo6au,nH pa6oTbl n ny6nmrnu,un. 

MaTepHaJibl, B0IIIC,Ll;IIIUe 'B llHCCepTaI..J;HIO, llOKJJR,n;blBaJIHCb ua CCMHHa­

pax JUIP OM51M, r AHMJ1 (Kan, <l>pauu;u.ff), a TaK)Ke ua cne;zyIOlllHX KOH-
. • I • • • ' 

cpepeuu;ugx H COBelllaHHJIX: MeJK,l\yHapO,D.HOe COBelllaHHe, no_CB.ffllleHHOe 

10-nerueMy corpy,n;uuqecTBY Konna6opau;uu .[{y6ua".'r AHMJ1. (Kan, <l>paH­

I..J;HH, 3-8 HOH6pg 1998 r.), Me)Kllynapo,n;HaJI KOHcpepeHI..J;HJI no 3K30TH'le­

CKUM .ii::npaM H aTOMHbIM MaccaM ENAM-98 (Muqurau, ClllA, HIOHb 1998 

r.), Me)Kllyuapo,n;HOH KOHcpepeHI..J;HH no CTPYKTYPe g,n;pa ANIS-97 (Kan, 

<l>pauu;ug, 4-8 um16pH 1997 r.), VI Me)Kllyuapo.n;HaJI IIIKona-ceMHHap no 

cpH3HKe TJl)KenbIX HOH0B (.[{y6ua, 22-27 ceHTH6pH, 1997 r.), Me)l(Jl)'Hapo,n;­

HOe COBelllaHHe no 3K30TH'leCKHM H,n;paM (P)Ke)K, qexHH, 12-16 MM 1997 r.), 

CoBelllaHHe no H,n;epuou cneKrpocKonuu H crpyK'fYpe aTOMHoro H,n;pa 

(O6HHHCK, HIOHb 1997 r.). MaTepHaJibl, B0IIIC,Ll;IIIHe B ,n;uccepTaI..J;HIO, ,n;oc­

TaTO'IHO non Ho ony6nHKOBaHbl B 10-TH ne'laTHblX pa6orax, npHBe,n;eHHblX 

B Kouu;e pecpepara. 

O6'beM n cTpyKTVpa JlnccepTau,un. 

)];ucceprau;HH COCTOHT H3 BBe,LJ;eHHJI, lleTbtpex rnaB, 3aKJJIO'leHHH H npH­

n0)KCHHJI. )];ucceprau;HH co,n;ep)KHT 117 crpaHHI..J; MallIHHOnHCH0fO TeKCTa, 

BKJJIO'laIOlllHX B ce6H 15 Ta6nuu;, 75 pHCYHK0B u cnuCOK nHTeparypbl m I 08 

uauMeHOBaHUH. 
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2. KP ATKOE CO,z:i:EPiKAH.UE ,ztiICCEPT AiJ;lm 

Bo BBe1teHHH onpe.l(eneHa aKTyanbH0CTb H 3Ha'-IHM0CTb myqaeMbIX B 

pa6ore npo6neM. OnncaHa CTpyKTypa .l(HccepTaI..tHH, npe.l(cTaanett.a HH­

<popMaI..tH.H 06 anpo6a1..tHH pa6oTbI, 0CH0BHhie ny6nnKaQHH, C0CTaBHBUJHe 

CO.l(ep)KaHHe .l(HCCepTaI..tHH H fl0R0)KeHH.H, BblH0CHMbie Ha 3ammy. 

B nepeoii rJiaee paccMOTJ)eHi.1 prnH'-IHhie peaKI..tHH, ncnonh3yeMhie 
'"'!'"· . ' ' : ,, : ' . 

AA.ff nonyqeHH.H .H.nep y.l(aneHnhix. OT JIHHHH crn6HRhHOCTH. O6c~aIOTC.H 
,_ '. ~ '• "·· . , ' ' 

OCHOBHhle cnoco6bI nonyqeHH.H ny'-IK0B pa.nnoaKTHBHblX .ff.l(ep, a HMeHHO, 

ncnonh3oBattue MeTo.l(a Macc-cenapaTOpa n ISOL Me-ro.zia. Ilpuae.l(eHa HH­

<popMaI..tH.H O KpynHhIX ycKopuTenbHblX KOMnne1<cax, r.i{e )')Ke peanH30BaHbl 

.l(aHHhie MeTO.l(b( HRH HaX0.l(.HTC.H B CTa.l(HH npoeKTa. 

bbinO flOKa:3aHo, '-ITC) HeHTJ)OHOH36bITO'-IHbie smpa B o6nacm N=20 B03-

MO)KHO nony'-IHTb T0RbK0 MeT0.l(0M "<pparMeHT-cenapaTOpa" B peaKQH.HX 

nepe.l(a'-IH HRH BO <pparMeHTaQHH. 

Pa3pa60TaHa aHanHTH'-leCKa.H q>OpMYna AA.ff 0I..teHKH HHTeHCHBH0CTH 

BTOpH'-IHblX fl)"-IK0B, nonyqaeMbIX MeT0.l(0M <pparMeHT-cenepaTOpa, OK0H­

'-laTeJibHblH BH.l( K0T0pOH BbirJI.H.l(HT CJieJzylOll.{HM o6pa30M: 

E2.S 

IBmop OC Ineps z e0.1763Za • 
S 

III 

r,l(e £ - 3Hepm.H Hane-raiomeu '-laCTHI..tbl [M3B/A], Ineps - HHTeHCHBH0CTb 

nepBH'-IHoro nyqKa [1/ceK], Zs - aT0MHhIH H0Mep 6oM6ap.l(Hpyiomeu qac­

THI..thI. IlpH Zs' 6JIH3KOMY K 3ap.HJzy <pparMeHTa H3 pa3R0)KeHH.H Bblpa)KeHH.H, 

/1/ B p.H.l( TeHJiopa CJie.l(yeT, '-ITO 3KCn0HeHTa nponopQH0HaRbHa aTOMH0MY 

HOMepy Hane-raiomeu '-laCTHI..tbl. TaKHM o6pa30M, BbIX0.l( np0JzyKT0B 06-

paTHO nponopQH0HaneH B 3T0M cnyqae KBa.l(pary aTOMH0ro H0Mepa nep­

BH'-IHOro nyqKa. Ha Puc. I npe.l(CTaBJieHLI BhI'-IHcneHH.H no nporpaMMe 
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3HeprHH, M3e/A 

100C 

Puc.I. MaKCUMaJlbHblU ebt­
xoo U3omonoe 280 om 3Hep­
zuu Ha 0CH08e 8bl'IUCJleHUU 
npozpw.wb1 ''LISE" eo 
</JpaZMeHma!fUU 36S Ha maH­
maJ1oeou MuuteHu OM cneK­
mpoMempa "LISE". Crvwut­
HaR JIUHUR ecmb pe3y11bmam 
</JumupoeaHUR </JyHKlfueu 
a-Eb. 

LISE• MaKCHManhHoro BhIXO.l(a H30Tona 
28

O-oT 3HepmH, a TaK)Ke pe3yJih­

TaTbI q>HmpoBaHH.H <pyHKQHeH a-It . HaHRyqUJee c~rnacHe .l(0CTHraeTC.H 

npH n0Ka3aTeJie creneHH paBHbIM 2A91, '-IT0 n0.l(TBep)K,l(aeT npe.l(nOJIO:>Ke-

HHe O nponopI..tH0HanbH0CTH HHTeHCHBH0CTH BT0pH'-IH0r0 nyqKa OT 3Hep­

rHH B CTeneHH 2.5 (CM; ypaBHeHHe /1/). TaK:>Ke He06XO.l(HMO 0TMeTHTb, '-ITO 

BB0.l( peJI.HTHBHCTCKOH nonpaBKH no3B0JIHR xop0UJ0 anripoKCHMHpOBaTb 

,l(aHHbie npH peJI.HTHBHCTCKHX 3Hepm.HX. 

Ha 0CH0~e cpaBHeHH.H OT 3HepmH HHTeHCHBHOCTeH nepBH'-IHbIX fl)"-IK0B 

Ha pa3JIH'-IHbIX YCK0pHTeJI.HX 6bIJIO npo.l(eM0HCTJ)Hp0BaH0, '-IT0 3HeprH.H 

nepBH'-IH0ro nyqKa He .HBJI.HeTC.H 0CH0Bononaraiomm,1 <paKTopoM AA.ff CHH­

Te3a HeHTJ)OHOH36bITO'-IHbIX H30T0fl0B nerKHX .H.l(ept •. IlpeHMYmecTBaMH 

0.l(H0ro 3KCnepHMeHTa Ha,l( .l(pymM 6y.l(yT .HBJI.HTbC.H. 60JibUJHe aKQemaHCbl 
. ' " , . . 

cneKTJ)0MeTJ)a, BbIC0KHe TeXH0JI0rHH- ycKopeffil!I nepBH1_rnoro fl)"-IKa~ a 

• Onucrume Ilp0rpaMMld Il0,!lp06HO npHB0,!lllTCll B npHfl0)l{eHHH K ,!lHCCepTaUHH: 
t T~K HaiipllMep, .llBIDK.nLI Marw1ecmli · np~ToH0106LfrO'IHLii:i ITTOTon · · 100sn 6Lm 

o.nHoBpeMeHH0 · CHHTe3Hp0BruI B r AHHJI · npH npoMelK)'I'OqHLlX :meprIDix H B. fCJ:f npH 
3HepmH y,ice 6onLllle f38 Ha HYKn0H. 
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TaIOKe, 6e3yCJIOBHO BbI6op peaKQHH. 

bb!JIO IlOKaJaHO, q-ro ,WUI nonyqeHH.11 HeHTPOHOH36blT01.JHblX H30TOilOB 

Hau6onee BblfO.L{HO ucnoJib30BaTb ny'-IOK cTa6HJibHoro HeUTPOHOH36bIT01.f­

HOro H30Tona C aTOMHblM HOMepoM Hau6onee 6JIH3KHM K CHHTe3HpyeMOMY 

npO.AYKTY• TaK .L{JI.11 CJiyqa.11 BTOpHqHoro npO.L{yKTa 
280 Hau6onee 6JIH3KHM 

HeHTPOHOH36blTO'-IHblM IlyqKOM no aTOMHOMY qucny, y KOTOporo 1.JHCJIO 

HeHTPOHOB CTOJibKO )Ke HJIH 60Jibllle, .IIBJI.lleTC.11 ny'-IOK H30TOilOB 
36S. 

BTopaH rJiaea IlOCB.IIII.teHa HCCJie,L{OBaHH.IIM 3aKOHOMepHOCTeH o6pa3o­

BaHH.II pa3JIH'-IHblX H30TOilOB 3JieMeHTOB C 6 ~ z ~ 14 B peaKQH.IIX Ha nyq­

Kax 
32

•
34

•
36S B .AHanaJoHe 3Hepruu 6 ~ E ~ 75 M3B/ A. 3KcnepuMeHTbI Ha 

nyqKax 
32

•
34S npu 3Hepruu 6 < E < 17 M3B/ A 6bmu BbinOJIHeHbI Ha QHKJio­

TPOHe y 400 na6opaTOpHH .11.L{epHblX peaKQHH OIUIM. )vi.11 H3MepeHH.II Bbl­

XO.L{OB pa3JIHqHblX H30TOilOB HCilOJib30BaJIC.II MarHHTHblH cneKTPOM~ 

MCII-144, onucaHHe KOToporo KpaTKO ,L{aeTc.11 s .L{aHHOH rnase. Ha ocHose 

3KCnepHMeHTaJibHOH HH<popMaQHH ,L{aHbl oqeHKH o6pa30BaHH.II pa3JIH'-IHbIX 

H30TOilOB .L{JI.11 npoMe)KJTO'-IHbIX 3Hepruu Ha TTyqKax 
32

•
34

•
36S. IlpHBe,L{eHbl 

cpaBHeHH.11 3KcnepuMeHTaJibHbIX pe3yJibTaTOB B o6JiaCTH HH3KHX 3Hepruu C 

pacl.feTaMH no .L{HHaMHl.feCKOH MO,L{eJIH rny6oKOHeynpyrux CTOJIKHOBeHHH 

( CM.Puc.2), OTey.Aa cne.L{yeT, q-ro BKJIM rny6oKotteynpyrux peaKQHH nepe­

,L{a'-1 B cel.feHH.11 o6pa30BaHH.II HeHTPOHOH36bITOqHbIX .11.L{ep .IIBJI.lleTC.11 onpe­

,L{eJI.IIIOII.tHM B o6JiaCTH HH3KHX 3Hepruu. Tor,L{a KaK .L{JI.11 npoMe)KJTO'-IHbIX 

3HeprHH OCHOBHOH BKJia.L{ B cel.feHH.11 o6pa30BaHH.II .11.L{ep BHOC.IIT peaKQHH 

<pparMeHTaQHH, XOT.11 KaK BH,L{HO H3 pucyHKa npu 3THX 3Hepru.11x eII.te 3aMe­

TeH BKJia.L{ peaKQHH MHOrOttyKJIOHHbIX nepe.L{a'-1. IlonyqeHHbie ,L{aHHbie 06-

C)')KJlaIOTC.II C TOqKH 3peHH.H B03MO)KHOCTeH peaKQHH C T.H)KeJiblMH HOHaMH 

B J.IIUpOKOM .L{HanaJOHe 3f{epruu ,L{JI.11 nonyqeHH.11 H.Aep, Y.AaJieHHbIX OT JIH­

HHff CTa6HJibHOCTH. 

-

Ha OCHOBe aHaJIHTHqecKHX BblKJia,L{OK B nepBOH rnase H aHaJIH3a 3aKO-

HOMepHOCTeH BbIXO.L{OB npO.L{yKTOB peaKQHH ua nyqKax H3OTOilOB cepbl B 
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102 

,L{aHHOH rnase 6bIJIH C,L{eJiaHbl CJie.L{yIOII.tHe BblBO.L{bI: 

Puc.2. llo11Hble cette-
. HUJl o6pa306aHUJl 
p(l3JIU'lHblX U3omono6, 
KaK </JyHKl/UJl 3Hepzuu 
60M6ajioupy10UJeU 
ttacmUl/bl. llpeo­
cma6JleHbl 3a6UCUMO­
cmu cetteHuu om: {a} 
- HeumpOHH020 U3-
6blmKa o6pa3)l10UJUX~ 
CR U3omono6 KUCJIO­
pooa OJIJl nyttKa 32S Ha 
30Jlomou MUWeHU, {b} 
- HeumpOHH020 U3-
6blmKa nyttKa U3omo­
na cepb1 OJIJl o6pmo-
6aHUJl U3omona 210 
Ha 30JIOmOU MUWeHU, 
6KJ110tt<U1 3Kcnepu­

MeHmanbHYIO mO'lKJ' 
75M:JBIA OJIJl nyttKa 
36S, {c} - p(l3JIU'lHblX 
MUWeHeu OJIJl nyttKa 
32S oJIJl U3omona 19Ne. 

- .L{JI.H CHHTe3a HeHTpOHOH36bIT01.JHbIX H30TOilOB B o6JiaCTH o6oJI01.JKH 

N=20 npe.AnoqTnTeneH ny1.JoK ueiiTPOHOH36bITO'-IHbIX H30TOnos cepbI, a 

HMeHHO H30TOilOB 
36S, C 3Hepruett B .L{HanaJOHe 30-70 M3B Ha ttyKJIOH; 

-- B cJiyl.fae HCilOJib30BaHH.II nepBH'-IHOro nyqKa C 3Heprueu 6JIH3KOH K 

3Hepruu cl>epMH (20-40 M3B Ha ttyKJIOH) ,WI.II nonyl.feHH.H HeHTPOHOH36bI­

TO'-IHbIX .H.L{ep npe.L{noqTHTeJibHO HCilOJib30BaTb 6onee T.ll)KeJibie MHllleHH. 

B TpeTLeii rJiaBe npe.L{CTaBJieHbl pe3yJibTaTbl HCCJie,L{OBaHHH CTa6HJib­

HOCTH ,L{Ba)K.L{bl Mam'-leCKOro .II.Apa 
280 H HeHTPOHOH36bITO'-IHblX .11.L{ep B 06-

JiaCTH o60JIO'-IKH N=20. 3KcnepuMeHT, QeJiblO KOTOporo .IIBJI.IIJIHCb HCCJie-
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}lOBaHml CTa6HJibHOCTH ueil'rpoHOH36bITO'IHhlX .s1.nep B o6JiaCTH o60JIO'IKH 

N=20 H CBOHCTB (3-pacna.na .H,nep B 3TOM pemoue, 6bIJI npoBe,neH B Ha­

UHOHaJihHOH Jia6opaTOpHH f'AHMJI (Kan, <l>paHUH.!1) no npe}lJIO)KeHHIO 

JUIP C HCnOJih30BaHHeM cneKTpOMeTpa LISE°, KOTOpbIH 6hIJI cneuH,_aJihHO 

a.namHpOBaH K no.no6uoMy THny 3KCnepuMeHTOB. nonhlTKa CHHTe3Hpo­

BaTb 280 6hma npe.nnpHH.!ITa B peaKUHH q>parMeHTaQHH ny'IKa HOHOB 
36S(78 M3B/A) co cpe,nHeH HHTeHCHBHOCThIO 800 3HA. Tipe,nBapHTeJibHO 

6bIJI npoBe,neH p.s1.n 3KCnepHMeHTOB Ha llY,'{Ke 
36

S C ueJihIO noJiy'leHH.!I CJie­

JlYIOlll~H HHq>OpMaUH~: ·ce'l~H~~ I o6pa3o~aH~~ .!l;ep B6~H;·H 280. ~~ pa3-

JIH'IHhlX MHWeIDIX, BhI6op OnTHMaJihHOH MHIIleHH H onpe,neJieHHe OITTH­

MaJihHOH ee TOJllllHHhI, Bh16op norJIOTHTeJI.H B npoMe~O'IHOH }lHCnep­

CHBHOH nJIOCKOCTH cneKTpOMeTpa " onpe,neJieHHe ero onTHMaJihHOH TOJI­

lllHHhl, HaH60Jiee sepo.HTHa.H CKOpOCTh qiparMeHTOB, urnpHHa HMnyJihCHhIX 

pacnpe.neneHHH, onpe.neneHHe uaH6onee onTHMaJihHOH uacTJ)OHKH cneK­

TJJOMeTpa (MafHHTHa.H )KeCTKOCTh, pa3MephI llleJieH H T.Jl.). 

,l(JI.s1 onpe.neneHH.H HaHnyqweii HacTpoiiKH cneKTJ)OMeTpa LISE npu 

nony'leHHH 
280 6hIJIH npone.neHhI H3MepeHH.H HMnynhcuoro pacnpe.nene- · 

HH.!1 scex q>parMeHTOB B o6JiaCTH N=20 H OITTHMH3aUH.!I MHWeHeii (Be, C, 

Ni, Ta). Ehmo noKa3aHo, 'ITO TaHTanosa.s1 MHweHh .naeT uatt60JihWHH Bhl­

xo.n HeHTJ)OHOH36blTO'IHhIX .!IJ:(ep, 'ITO HaxOJ:(HTC.!I B cornacHH C pe3yJihTa­

TaMH npeJ:(hl.llYlllHX 3KCnepHMeHTOB H C BhlBOJ:(aMH BTOpoii rnaBhl. 

Ha Pttc.3 npe.ncrnsneua MaTJ)HUa (A/Q, Z) nonyqeHHa.H B pe3yJihTaTe 

• 53-t:faCOBOrO H3MepeHH.!1 npH HaCTJ)OHKe cneKTpOMeTJ)a Ha nOHCK 280. OT­
t:feTJIHBO stt.neu caMhIH T.!l)KeJihIH H30Ton q>Topa 

29F; scero 6hmo 3apemcT­

pupoBaHo 519 co6hITHH .nauuoro HYKJIHJ:(a. He 6hIJIO 3aperHCTJ)HpOBaHO HU 

o.nHoro co6hITH.H cooTBeTCTBYIOlllero u3oTOnaM Kucnopo.na 
260 u 

280. 
O)KHJ:(aJIOCh OKOJIO 11 ±2. co6hITHH, COOTBeTCTBYIOlllHX 

280 B COOTBeTCTBHH 

C oueHKaMH napaMeTJ)H3aQHH EP Axt; MOJ:(H<pHUHpoBaHHOH aBTOpOM Ha 

OCHOBe CHCTeMaTHKH Ce'leHHH o6pa30BaHH.!I H30TOnOB JierKHX .!IJ:(ep ~ pe­

aKUHH <pparMeHTaUHH H30TOna 
36

S Ha pa3JIH'IHhlX MHWeH.HX. Pe3yJihTaThl 

HCCJieJ:(OBaHHH .naHHhIM MeTOJ:(OM YKa3bIBaIOT Ha HecTa6HJibHOCTh H30Tona 

• Om1caHHe cneKrpoMe-rpa "LISE" npHB0.lllfTCll e npHnolKeHlflf K ,n11ccepTfilllflf. 

t OnHCaHlfe 3MIIlfPlflleCK0H napaMe'I'plfJfilllflf 1IpHB0.lllfTCll B 1IpHnolKeHlflf K .lllfCCepTfilllflf. 
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Puc.3. HoenmurjJww11uoHHaR Mampu11a (AIQ,Z). lllmpuxoeaR JlUHua noKa-
3bzeaem ROpa C N=20, CWIOUlHQR JlUHUR U30monbl KUCllOpoi'Ja (Z=8). 

280, TaK)Ke KaK u A!IH 
260. Bepxuue npe.neJihI ceqeHHH o6pa30BaHH.H H30-

TonoB .. KHCJiopo.na, H3BJiet:feHHhlX H3 .naHHhIX, paBHhl 0. 7 n6H. ,nJI.!1 260 " 
0.2 n6H JlJI.!I 

280 COOTBeTCTBeHHO. BhIBOJ:( 0 HeCB.!13aHHOCTH .!IJ:(pa 
280 TaK)Ke 

. (;Jle)zyeT H3 3aJIO)KeHHOH MOJ:(eJIH B pacqerax no 060JIO'le'IHOH MOJ:(eJIH, Bhl­

IlOJIHeHHblX J:(JI.!I OilHCaHH.!I xapaKTepHCTHK pacna.na . .!IJ:(ep B6JIH3H o60JIO'IKH 

N=20 B .naHHOM 3KCnepHMeHTe. 
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1IeTeepTaH rnaea nocBHI.Qena HCcnenoaaHHHM CBOHCTB B-pacnaAa H 

H30MepHbIX COCTOHHHH ueiiTpOHOH36bITO'lHblX HAep B o6JiaCTH N=20. 

OnHcaubl MeT0AbI HCCJieAoBaHHH CBOHCTB MHJIJIHCeK)'HAHbIX B-pacnaAa H 

MHKpoceK)'MHblX H30MepHblX COCTOHHHH, K0T0pbie 6blJIH HCU0Jib30BaHbl B 

uacTOHII.teH pa6ore. ~rn pemcTPaQHH B-pacnaAOB npHMeHHJICH TenecKon 

H3 OHTH no.nynpoaonHHK0BblX neTeKTopoB, K0T0pbie 6bIJIH 0Kp)')KeHbl 
3
He 

ueiiTPOHHbIMH C'leT'lHKaMH H Ge neTeKTopaMH .lVIH H3MepenHH B-n H B-Y 
coanaAeHHH npH B-pacnaAe H noHcKa MHKpoceKyHAHhIX H3oMepHbIX co­

CTOHHHH. 

B naunoM 3KcnepHMeHTe anepBbie 6bmH nonyqeub1 xapaKTepHCTHKH B-. ' . 
paCOM0B cynepueHTPOHOH36bITO'lHbIX .iIAep 

26
•
27

•
29F .H 

29
•
3
°Ne.' JfaMepeuHe 

nepHonoa HX nonypacnaAa npeACTaaneuo ua PHc.4. B Ta6JIHQe npHB0AHT­

CH pe3yJibTaTh1 HCCJieA0BaHHH caoucTB B-pacnaAa ueHTPOH01}36bITO'lHbIX 

102 
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Puc.4. OnpeoeJZeHue nepuooo8 n011ypacnaoa cynepHeiimpoHoU36b1mo'lHblX aoep 
27

•
29F, 29

•
30Ne. Bpe.MeHHble cneKmpbl npu8e0eHbl noCJ1e 8b1'lumaHWl nocmo.RHH0ZO 

<jJoHa u ytJi!ma 8KJ1aoa ootJepHux pacnaoo8. 

12 

HAep B6JIH3H o6ono'IKH N=20. B 

3KCnepHMeHTe 6bmH YT0•rneHbl pe-

3YJibTaTbl H3MepeuHH nepH0A0B. no­

nypacnaAa H aepoHTHOCTeH ueii­

TPOHHOH 3MHCCHH MH HAep 
22N, 240, 

25F, npoaeneuub1x a npymx 3Kcne­

pHMeurnx. ,nn:si B0CCTaH0BJieHPH pe­

aJibHbIX xapaKTepHCTHK pacnaAa 6bI­

Jia C03AaHa H HCil0Jib30BaHa npo­

rpaMMa M0nenHpciBaHHH perHCTPa­

QHH Qeno'IKH · pacnaA0B. ArlropHTM 
' . 

nporpaMMbl H3JI0)l(:eH B npHJI0)l(:eHHH 

K AHCCepTaQHH. 

B Aanuoii .rnaae TaK)l(:e npeA­

cTaBJieHbI H0Bbie CHCTeMaTHKH ne­

pH0A0B nonypacnaAa HeHTPOHOH3-

6bITO'lHbIX H30T0U0B 3JieMeHT0B C 

Ta611ul{a. OcH08Hble xapaKmepucniu­
KU ~pacnaoa Heiimpo110U36blmo'lHblX 
aoep 86JIU3U 060J10'lKU N=20, noJ1y­
'leHHb1X 8 peaKl,{WlX K8(13U</JpaZMeHma-
1,{UU 36S. 38i!300'lKOU 0m.Me'leHbl U3.Me­
peHHble 8nep8ble xapaKmepucmuKu 
pacnaoo8. 

A;Z .. . T112 [Mc] Pn[¾] 
22N 31(5) 37(14) 
240 67(10) 12(8) 
25F 70(10) 14(5) • 
26F · 9.6(0.8) • 11(4) • 
21F 5.2(0.3) • 90(30) • 
29F 2.4(0.4) • 100(80) • 

21Ne 22(6) 0(3) 
2~Ne 20(3) 11(3) 
29Ne 15(4). 27(9) • 
J°Ne 7.5(1.5) • 9(17) • 

J°Na 50(4) 
J1Na 16.9(1.5) 

z = 7 + 16 H BepOHTH0CTeH HCnycKaHHH 3a0a3AbIBaIOII.tHX HeHTPOHOB C yqe­

T0M no.nyqeHHbIX uaMH naHHblX. 

Obill npoBeAeH neTaJibHbIH aHaJIH3 y-H3Jiy'leHHH, HCnyII.teHH0r0 Il0CJie 

B-pacnaAa ueiiTpoHOH36bITO'lHbIX HAep 
240, 25"

27F H 
28

"3°Ne (nony'leHHbIX B 

peaKQHHX q>parMeHTaQHH Ha nyqKaX 
36S) 6bm np0AeJiaH B AaHHOH pa6oTe. 

JfaMepeHHbie 3HepreTH'leCKHe cneKTPbl y-mJiy'leHHH cpaBHHBaJIHCb C Bbl­

'lHCJieHHHMH no o6onoqequou MonenH. 

llpHBeneHbl pe3yJibTaTbl HCCJienoBaHHH xapaKTepHCTHK pacnaAa K0-
32 . 

p0TK0)l(:HBYII.tero (T112=200 HC). H30Mepa m Al. llOKaJauo,. 'ITO HCil0Jib30-

BaHHblH B AaHHOH pa6oTe MeTOn· o6uap)')KeHHH H HAeHTmt>HKaQHH H30Me-

• MCTO,ll o6Hapy,KCHHJI H H.llCHTH<!>HK8UHH MHKpOCCK}'H.llLIX H30MepoB no.npo6Ho HJnO)KCH B 

npunolKCHHH K .nuccepmuuu. 
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poB SIBJUle'fCSI 3cpq>eKTHBHhlM ,nruI nonyqeHIDI H H3yqeHIDI CBOHCTB H30MepOB C 

BpeMeHeM )KH3HH B )J.HamnoHe 0.01 + 100 MKC. 

B 3aKJIIO'leHHH H3JIO)KeHhl OCHOBHble pe3yJihTaThl, nonyqeHHbie B )J.aH-
_, 

HOH .lJ.HCCepTaUHOHHOH pa6oTe: .. 

- HccJie,lJ.OBaHhl 3aKOHOMepHOCTH o6pa30BaHHSI pa3JIH'IHbIX H30TOTTOB 

3JieMeHTOB C 6 ~ z ~. 14 B peaKUHSIX Ha nyqKax 32
•
34

'
36S B ,lJ.Hana3oHe 3Hep­

rHH 6 ~ E ~ 75 M3B/A. IlonyqeHbl BbIXO)J.hl si.nep B 3aBHCHMOCTH OT MH­

rneHH, 6oM6ap.nupyIOll{eH 3HeprnH nyqKa " OT HeHTPOHHOro m6hITKa si.nep 

nyqKa. Ha OCHOBe 3KCnepHMeHTaJibHOH HHq>opMaUHH .n.aHbl oueHKH o6pa-

30BaHIDI pa3JIHqHblX H30TOTTOB )J.JISI npoMe)KYTOqHhlX 3HeprHH Ha nyqKax 
32

•
34

•
36S, IlpHBe,lJ.eHbl cpaBHeHHSI 3KCnepHMeHTaJibHhlX pe3yJihTaTOB H3Me­

peHIDI ceqeHHH B o6JiaCTH HH3KHX 3Heprnn C pacqeTaMH no )J.HHaMHqecKOH 

MO,lJ.eJIH rny6oKOHeynpyrnx CTOJIKHOBeHHH. IlpoBe,lJ.eH aHaJIH3 B03MO)KH0-

cTeH peaKUHH C TSl)KeJiblMH HOHaMH B lIIHpOKOM )J.Hana30He 3Heprnn )J.JISI 

nonyqeHHSI Sl.l(ep, y.n.aneHHbIX OT JIHHHH CTa6HJihHOCTH. Pa3pa6oTaHa aHa­

JIHTHqecKasi cpopMyJia )J.JISI oueHKH HHTeHCHBHOCTH BTOpuqHhlX nyqKOB. 

ohIJIO noKa3aHo, qTo ttau6onee BhirO)J.HOH MS! CHHTe3a HeHTPOHOH36hITOq­

HhIX si.nep B6JIH3H o6onoqKu N=20 SIBJISleTCSI cpparMeHTauusi HeHTJ)OHOH3-

6hlTOqHoro H30TOna cepbI 36S. 

- B peaKunu cpparMeHTauuu HeHTPOHOH36blToqHoro H30Tona ceph1 36S 

nonyqetto CBH.D.eTeJihCTBO o si.l(eptton ttecTa6nnhiiocTu .l(Ba)K.l(hI Marnqe­

cKoro Si.l(pa 280. BepXHHe npeAeJibl ceqeHHSI o6pa30Bamrn H30TOTTOB KH­

CJIOpO.l(a, H3BJieqeHHbie H3 .n.aHHhIX, paBHhl 0. 7 n6H )J.JISI 260 " 0.2 n6H )J.JISI 
280 COOTBeTCTBeHHO. 

- IlonyqeHbl xapaKTepHCTHKH J3-pacna.l(OB (T112,Pn) HeHTPOHOH36bITOq­

HhIX si.n.ep 26
•
27

•
29F " 29

•
3°Ne B6JIH3H o6onoqKH N=20 B peaKUHSIX KBa3Hcp­

parMeHTaUHH nyqKa 36S. B 3KcnepHMeHTe 6bIJIH YTO'IHeHhl pe3yJihTaTbl 

H3MepeHHH nepHO.lJ.OB nonypacna.l(a H BepOSITHOCTeH HeffTPOHHOH 3MHCCHH 

)J.JISI Si.l(ep 22N, 24
(), 

25F, IlpuBe,l(eHhl pe3yJihTaThl HCCJie.l{OBaHHH xapaKTepH-
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CTHK pacnaAa H3oMepa 32
m Al. 

- Ha ocHoBe nonyqeuuhIX ceqettun npoeyKTOB peaKUHH Ha nyqKax HO­

HOB cepbl MO.D.Hq>HUHpOBaifa 3Mrinpu11eCKaSI mipaMeTpH31lUIDI )J.JISI oueHOK 

ceqeHHH o6pa30BaHHSI HeihpOHOH36hITO'IHhIX H30TOTTOB. 

- Pa3pa6oTaHO nporpaMMHOe o6ecneqeHHe ,wISI h-lO.lJ.eJIHpoBalUra 3KCne­

puMeHTOB u attanma 3KCn~puMeHTaJihHOH umJ>0pMa1.tnH: 

- Mo.n.ucpuuupoBaHa nporpaMMa "LISE" (pac11eT TPaHCMHCCHH H 

BhIXO,lJ.08 cpparMeHTO~ Mk axpoMaTH'leCKOfO cneicrpoMerpa), pa3pa6o­

TaHa ee sepCHSI IlO)J. Wi~clows; 

- Pa3pa6c)TaHa nporpaMMa aBTOMamqecKoro noucKa .D.ByxMepHhIX 
,_- - .. 

TTHKOB H onpe.n.eneHHSI HX CTilTHCTH'leCKHX xapaKTepHCTHK; 

- Pa3pa6o-i-aiia nporpaMMa MO,lJ.eJIHp0B8HHSI perHCTPaUHH npOeyKTOB 

ueno11KH 13-pacnaAOB. 

B npHJIOXCeHHH k nuccep-i-anuu 

IlpHBO.lJ.HTCSI onHcattue qiparMeHT-cenepaTOpa LISE; 

Ilpe.n.cTaBJieHa 3MTTHpu11eCKaSI napaMerpmauusi BblXOAOB npo­

.l(yKTOB B peaKUHH qiparMeHTaUHH " ee MO.l(Hq>HKauuu Ha OCHOBe nocne.n.­

HHX 3KCnepuMeHTaJibHhlX .n.aHHbIX; 

IlpnBO.lJ.HTCSI onucaHne HOBOH Bepcuu nporpaMMhI "LISE" no.n. 

Windows MS! oueHKH BhIXO.D.OB BTOpH'IHbIX npoeyKTOB H ux TPattcMnccuu c 

ucnoJib30BattneM cpparMeHT-cenapaTOpoB. ,ll;eTaJibHOe onucattue. nporpaM­

MbI MO)KHO HaHTH, ucnOJih3ysi BEE-cchIJIKY http://dnr080Jinr.ru/LISE.html. 

,ll;aHHyIO nporpaMMY MO)KHO nonyqHTh, ucnoJIL3ysi <1>m no Mpecy: 

159.93.20.89 (,lzy6tta) HJIH 192.93.218.174 (Katt) user: anonymous; 

Onucatta nporpaMMa, pa3pa6oTaHHasi MSI asT0MaTu11ecKoro no­

ncKa )J.ByxMepHblX nHKOB " onpe.n.eneHIDI HX CTaTHCTH'leCKHX xapaKTepH-
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crnK; 

IlpHBO,ll;HTCH a.nropHTM nporpaMMbl, pa3pa6oTaHHOH )J,JIH MO,IJ;e­

JIHpOBaHHH pemcTPaUHH npOJlYKTOB uenO'-IKH 13-pacna]];OB; 
,, 

Ilpe,ll;CTaBJieH MeTO,ll; o6Hap)')KeHHH H H,IJ;eHTH<pHKaUHH MHKpoce­

JCYH,ll;HblX H30MepoB. 
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