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Xopowo H3BeCTHo, 4TO c npo~eccoM norno~eHHR nHOHOB aTOMH~
MH RApaMH CBH3~BanHCb 60flbWHe HaAe~A~. npeAnonaranOCb, 4TO OH 
OKa~eTCR 3$$eKTHBH~M HHCTpyMeHTOM HCCfleAOBaHHR AApa, n03BOflR~

~HM H3BneKaTb HH$OpMa~H~, HeAOCTynHy~ AflR APYrHx MeTOAOB. ToT 
$aKT, 4TO BHYTPH RApa B norno~eHHH nHOHa AOfllliH~ npHHHMaTb 
y4aCTHe HeCKOflbKO HyKnOHOB /KaK MHHHMYM, ABa/, a TaKme 6onb
WaH BenH4HHa OTHOCHTenbHOro HMnynbca KOHe4HWX HYKflOHOB, B npHH
~Hne, Aa~T B03MOlliHOCTb H3y4aTb BHYTPHRAepH~e HyKnOHH~e KOppe
flA~HH Ha Man~x paccTOAHHRX. AnA ABYXHYKflOHHoro norno~eHHR Macw

Ta6 HccneAyeMbiX paccTORHHH 1i /pOTH "' 0, 5 $epMH. Cy~ecTBeHHbiM 
OKa3~BaeTCA TaKme TO, 4TO norno~eHHe nHOHOB n03BOnReT HCCfleAO
BaTb a~cOKOHMnynbcHy~ 4aCTb sonHosoA $YHK~HH RApa. MHoroneTHRR 
HCTOpHR HCCneAOBaHHH B 3TOH o6naCTH noKa 4TO flHWb B ManoA CTe
neHH OnpaBAana OlliHAaHHR. lnaBHaR npH4HHa 3TOrO 3aKn~4aeTCR B 
KpaHHeH CflOlliHOCTH H3Bne4eHHA CBeAeHHH 0 MeXaHH3Me norno~eHHR, 
KOTOp~H AOnmeH 6~Tb C onpeAeneHHOCTb~ H3BeCTeH npemAe, 4eM M~ 
o6paTHMCR K BOnpocy RAepHOH CTPYKTYPbl, nocKOflbKY nocneAHHH, 
B CBO~ 04epeAb, TeCHO CBR3aH C MeXaHH3MOM norno~eHHR, TO nono
meHHe ocnomHReTCR e~e 6onee. Bonpoc~, CBR3aHH~e c norno~eHHeM 
nHOHOB RApaMH, XOpOWO OnHCaHbl B 0630pax /1.2/ H B KHHre/3/, 

B HaCTOR~ee BpeMR C 3KCnepHMeHTanbHOH T04KH 3peHHR, Ha Haw 
B3rflRA, MOlliHO Ha3BaTb 04eHb HeMHOrO 3Ha4HTeflbH~X peaynbTaTOB, 
nony4eHHbiX B 3TOH o6naCTH H He aaBHCR~HX OT HHTepnpeTa~HH. 
npe~Ae scero, 3To caM~A cTap~A no speMeHH $aKT Ha6n~AeHHR cy
~ecTsosaHHR A0CTaT04HO OCTpWX yrnOB~X KOppenR~HH 6~CTp~X BTO
PH4H~X RAePHWX 4aCTH~. C yMeHbWeHHeM HX MHOllieCTBeHHOCTH yrno
B~e KOppenR~HH YCHflHBa~TCR. 3TOT $aKT RBnReTCR BeCKHM Ka4eCT
BeHH~M CBHAeTenbCTBOM B nonb3y cy~eCTBeHHO OrpaHH4eHHOrO KO
flH4eCTBa BHYTPMRAepH~X HyKnOHOB, npHHMMa~~MX Ha ce6R nonHy~ 

3HeprM~ nMoHa. HanH4Me pe3KMX yrnos~x KOppenR~MH nap OAHOMMeH
HbiX HYKnOHOB (nn) M (pp) COOTBeTCTBeHHO B peaK~HRX norno~eHMH 
OTpM~aTenbHWX M nonOlliHTenbH~X nHOHOB BOCnpHHMMaeTCR KaK AOKaaa
TenbCTBO MeXaHH3Ma norno~eHHR KBa3HAeHTPOHHOH napoH HYKnOHOB 

B RApe. CneAy~~HM peaynbTaTOM, KOTOp~H He06XOAHMO OTMeTHTb, 
RBnReTCR Ha6n~AeHMe 6btCTpWX KOHe4H~X HyKnOHOB C 3HeprHeH, 6nH3-
KOH K nonHOH 3HeprMH, BHOCHMOH nHOHOM B HAPO, - TaK Ha3wBaeMo
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0AHOHYKnoHHoro11 MexaHH3Ma, noATBepmAa~~ero npHH~HnManbHYIO 
B03MOlliHOCTb MCCneAOBaHHR BWCOKOHMnynbCHOH 4aCTH HyKnOHHOH son-
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HOBO~ tj)yHK~~~ 6 H~pe. H, HaKOHe4, B nocne~Hee epeMR B 3KCne

p~MeHTaX Ha COBna~eHHe ~BYX 6biCTpbiX BTOpi44HbiX 4aCH1l.\ /oco6eH

HO no.qpo6Ho ~ccne.qoBaHw HeATpOHW e peaK4~M norno~eH~R ocTaHo

BHBWHXCfl OTP~4aTeilbHb!X nHOHOB/ Ha6niO.qeHa CTpyKTypa CyMMapHbiX 

3HepreT~4eCK~X cneKTpOB, COOTBeTCTBYIO~afl 3HepreTH4eCKII!M ypoe

H.AI-1 OCTaT04HOrO .AApa 14•51• nocne.qH111A pe3yilbTaT 06R3aH CBOII!M no

.ABileHHeM cymecTBeHHOMY yny4weH~t~IO MeTOAHKH 111, npem.qe ecero, 3Ha-

4HTenbHOMy noewweH~t~IO 3HepreTH4ecKoro paspeweHHR. AKKypaTHO D4e

H~t~BaR CHTya411110 B HaCTOR~ee BpeMR, BHAHMO, C onpe.qeneHHOCTbiO 

MOmHO CKa3aTb IlHWb To, 4TO ABYXHYKIIOHHbiA MeXaHI13M norno~eHHR 

nHOHOB RApaMH cy~ecTsyeT 111 eepO.ATHOCTb ero 3Ha4HTenbHa. BcR me 

npo6neMa e 4enoM no-npemHeMy Tpe6yeT T~aTeilbHoro 3KcnepMMeH

TanbHoro /H TeopeTH4CCKOro/ H3y4eHHR. 

6 CBR3H C pa3BHTHeM MeTOAHKH H npem.qe BCero BBe.qeHHCM B 

CTpOA CHilbHOT04HbiX YCKOpHTeJle~ .. 11Me30HHb!X tj)a6pii!K11 IIIHTepec K 

H3y4eHHIO norno~eHHR nHOHOB CiiOmHWMH RApaMH CHOBa 3Ha4HTeilbHO 

B03pOC, npH 3TOM nOAXOA K 3KCnepHMeHTailbHOMy peweHHIO 3aAa4M 

OCy~eCTBilReTC~ Ha 6onee BWCOKOM ypOBHe, 

3a.qa4a ~t~ccne.qoaaH!IIR norno~eHHR nHOHOB BKiil04aeT B ce6R onpe

.qeneHHe: 1 I eonHoeoi:i <I>YHKI.\1-111 HCXOAHoro R.qpa, 2/ MexaH1~3Ma no

r.noU~eHHR nHoHa, BKill04af! 3$$eKTbt nepepacceRHHR, eenH4HHy norno

U~aiO~ero HYKilOHHOrO KOMnneKCa ~ ero KBaHTOBble 4HCna, 3/ B3aHMO

.qeACTBHA HYKIIOHOB B KOHe4HOM COCTORHIIIH H C RAPOM-OCTaTKOM, 

4/ COCTORHHfl KOHe4HOro RApa. nepswA nyHKT He RBIIReTCR cne~M¢M-
4eCKHM All.A npo6neMbl nornotqeHII!fl nHOHa RAPOM M

1
El npii!H~!IIfle, MOlKeT 

6b!Tb BBeAeH H3BHe. OcTanbHb!e nyHKTb! HaCTOJ1bKO TecHo aaaHMOCB~
aaHbl; 4TO M3Biie4eHHe cse.qeHII!A 0 HIIIX - HenpOCTaA 3aAa4a. npH 

onpe,qeneHHblX YCilOBMRX aa.qa4a HaXOlKABHMR COCTORHHA KOHe4HOrO 

.A,qpa /nyHKT 4/ MOlKeT 6btTb peweHa 3Kcnepii!MeHTanbHO. 04eHb sam

HO TO, 4TO B TaKOM cny4ae no MAeHTM¢M~HpOBaHHOMy COCTO.AHM~ 

KOHe4HOrO R.qpa, B YaCTHOCTIII, MOmHO onpe.qenHTb KBaHTOBble 4Mcna 

norno~a~~ero HyKnoHHoro KOMnneKca. OcHOBHOe npM 3TOM ycnos~e -

Bb!COKoe 3HepreTM4ecKoe paapeweHHe. An.A Sb!RCHeHMR aonpoca o Ko

IiMlleCTBe nOr-JlOJ.qa!OU\1-1X HYKIIOHOB M B3aMMO,qeiltCTBHJ.1 B KOHe'~HOM co

CTO.AHHH He06XOAHMO H3y4aTb XapaKTepMCTMKM /B T.4. KOppeJ1R~MH/ 

I'JTOPW·lHbiX 4aCTHL\, COCTOfl~HX M3 HeCKOJlbt(HX HyKilOHOB ( d, t, a ••. ). 

TaKMM o6paaoM, All.A peweHMn o6cym,qaeMo~ aa,qa4111 HaAo MCnOJlb30BaTb 

yCT3HOBKM C BblCOKMMM cneKTpOMeTpM4eCKMMM CBOACTBaMH B WMPOKOM 

,qHana30He 3HeprMA, n03BOJl.A!O~Me npOBOAMTb KOppeiiR4HOHHb!e M3Mepe

HHR H l-1,tleHTIII¢11LlHPOBaTb npo,qyKTbl peaiHIHVI. 3KcnepHMeHTanbHOe H3y-

4eHHe npo6neMbl nornOLqeHHR o TaKoA nocTaHOBKe Allfl aap.RlKeHHb!X 

4aCTM~ HaXOAMTCR Ha CaMOM Ha4aJ1bHOM 3Tane. nocTaBJleHHblM ycno

BMeM B 3Ha4MTenbHO~ Mepe y,qoaneTaop.AeT CI'ICTe;.ta t-~HorocnowHbiX 
nonynp080AH11KOBbiX cneKTpOMeTpOB /-1!1¢li1-Q!1.AVl/0,7./, 

B~we OTMe~anocb, ~To Ha.qem~~ ~cnonb30,aTb peaK411H norno~eHMA 
nMOHa 13 Ka4eCTBe cpeACTBa HCCJ1BAOBaHHR .AAep nOKB He onpaBAaJ1MCb, 
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H HX pean1113a~H~ B nOJ1HOilt Mepe MOmHO C411!TaTb OTJ10meHHOH Ha Ka

Koe-TO epeMA. O,qHaKo yme ceA4ac MOmHo yKa3aTb o6nacTH, r.qe 

TaKO~ no.qXOA RBIIReTCR onpae.qaHH~M. 3TO nOHCK~ M HCCne.qoBaHHe 

HOB~X nerKMX R,qep Ill HYKIIOHH~X pe30HaHCOB, a TaKme HeKOTOp~~ 
11 3K30T!14eCKHe11 BonpOCbl R.qepHOilt CTpyKTypbl, KOTOpble MOlKHO yc

JlOBHO 061>eAHHMTb TepMHHOM 11 nHOHHble CTeneHII! CB060Abl11 B RApax, 

3TM BOnpOCbl MOryT pewaTbCR OAHOBpeMeHHO C OCHOBHOA 3a.qa4eilt, 

H3110meHHOH BblWe, Ha TO~ ~e CaMOH 3KCnepHMeHTaiibHOA annapaType, 

OcHOBHOH 4aCTb~ paccMaTpHeaeMoH nporpaMMbl .RBnReTCR 3KcnepM

MeHTaJ1bHOe MCCiieAOBaHHe MeXaHM3Ma norno~eHH.FI nMOHa, a TaKlKe 

BbiRCHeHI'!e pOJ1M nepepacceRHHH H BTOpM4H~X B3aHMO.qeAcTBV.H. npo

CTeHWH~ eapMaHT Mo.qenH norno~eHMR napoA HyKJlOHOB npe.qJlOlKeH 

.qaBHO/S~ 0.qHaKO ero .qeACTBHTeJlbHaA p011b H COOTHOWeHHe C .qpy

r!IIMIII B03MOmHbiMM MOAeii.AMIII AO CHX nop He ycTaHOBiieH~. CyMMHPYR 

HaKonneHHble 3KcnepHMeHTBJ1bHble peaynbTCITbl, ABYXHyKnOHH~M nor no

~eHHeM y.qaeTC.A 06b.RCHHTb TOiibKO nOJ10BHHY Cfly4aeB norno~eHM.A 

ni-'!OHOB Ha neTy M npH OCTaHOBKe. <!>aKTOM, KOTOPbiA Tpy.qHO corna

COBaTb C ABYXHyKnOHHOH MOAeJlbiO, ABn.AeTC.A Hafin~,qeHHe BbiCOK03Hep

rH4HOH 4CICTH /E ~: 30 MaB/ HHKJ1~3MBHbiX cneKTpOB 4aCTM~ TRmenee 

npoToHa I d , t , 3 He , 4He I, o6paay~~MXCFI np~t~ saxeaTe oTpH~a
TellbHoro nHOHa a noKoe. B npHH~Hne. no.qxo,q.A~HM KaHA~-'~AaToM ,qnA 

06b.ACHeHHR MOr 6bi 6btTb a -4aCTH4HbiH MexaHH3M/Q~ HO npH 3TO~I 
Heo6XOAHMO Y4111T~BaTb TO 06CTO.ATeilbCTBO, 4TO cneKTp 6biCTpbiX 

.qeATpOHOB 6onee lKeCTKHH, 4eM cneKTp TPHTOHOB. npMCYTCTBHe 
3He 

yKa3b!BaeT Ha He06XOAHMOCTb paCCMaTpMBBTb M .qpyrHe BapHaHT~ 3a

XBaTa, HanpHMep CHCTeMOH 4Lig , Hillll npHBiieKaTb All.A o6b.ACHeHHR 

peaK~HH noAXBaTa. Ha6niOAaeMble peaKHe Koppen.A~MI-1 a yrnax paane

Ta HeiltTpOHOB H TPHTOHOB /2/ Mor·yT BOCflpMH!I!MaTbCR KBK apryMeHT 

B nonb3Y a -4BCTH4HOrO MeXBHM3MB, OAHBKO CTOiib lKe OCTpble KOp

peiiRI.jHH Ha6r:IOAeHbt Al1R 11np.AMbiX11 n M d, 4TO C T04KH apeHMR :noro 

MeXBHH3~1a TPYAHO noH.RTb. Pac4eTI.>I no a -4aCTM4HoA Mo.qenH .qame 

6e3 y4eTa BTOpH4HbiX B3BHMO.qeHCTBMH Aa~T 3Ha4MTeJlbHO 6onee WH

pOKOe yr noeoe pacnpe,qeneHHe, NemenH 3KcnepHMeHTa_J1bHOe. Cne.qy

eT OTMeTHTb, 4TO B006~e AalKe AnA ABYX KOHe4HbiX HYKIIOHOB pac

C4MTaHHble pacnpe,qeneHHA no yrnaM paaneTa a no.qaenA~~eM 6onb

WHHCTBe cny4aee /a C y4eTOM KOHe4Hb!X B3aHMOAeHCTBIIIA - acer,qa/ 

OKa3biBaiOTC.A WMpe 3KCnepMMeHTai'lbHbiX, 3TO MOmeT yKa3b1BaTb Ha OC

na6neHMe B3aHMO.qeiltCTBHR B KOHe4HOM COCTOAHHH. B nocne.qHee Bpe

M.A nO.ABHIIHCb nepBbie .qaHHble 06 yrnOBb!X KOppeJ1A~HAX nap 3apAlKeH

Hb!X 4aCTII!~ I p , d , t , a I, B03Hio1Ka!O~HX npH aaxaaTe oTpH~a

TeJlbHb!X nMoHoe. Bo ecex cny4aRx MaKcHMyM pacnpe.qeneHH.A no yrny 

pasneTa 6IiH30K K 180°/lO~EcnH KOppeJ1A4H~ ABYX .qeHTpOHOB MOlKHO 

np!IIHRTb 3a AOKa3aTeiibCTBO ABYXHyKnOHHOrO MeXaHM3Ma C nocne.qyiO

~HM nOAXBaTOM/ 2/, TO B APYrMX CJ1Y4BRX C!-1Tya~HR OCTaeTCR aanyTaH

HOilt. Aa>Ke A11A TaKoro nerKoro RAPa, KaK 3He , ABYXHYKilOHHbl~ 
sax eaT He ABn.AeTCR npeo6na,qa~~HM. B pa6oTel1u; Ha6niO.qancR 6onb-
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woA /-30%/ BKnag nd -cosnageH~A np~ yrne pa3neTa 180~ B oc
TanbH~X cny4ar~x Heom~gaHHO np~xog~TCH npegnonaraTb 6onbwy~ 
ponb B3a~MOAeHCTB~H B KOHe4HOM COCTOHH~~. TaK~M o6pa30M, no
rno~eH~e n~OHa HAPOM, AeHCTB~TenbHO, CHa6maeT Hac HeOm~AaHHOH 

, ~H~opMa411eA o RApe, KoTopy~, OAHaKo, e~e npeACTO~T pacwvt~po
eaTb. 

Heo6xoA~M~M waroM e pewe~~~ npo6neM~ gonmHo 6wTb npe4~3~0H
Hoe ~3MepeH~e 3Hepr~~ BTOp~4HWX 3apr~meHHWX 4aCT~4 B 3KCnep~
MeHTaX Ha coenaAeH~R. B~geneH~e COCTOHH~H KOHe4HOrO HApa no
MOmeT npOAB~HYTbCH B 04eHKe pon~ BTOp~4H~X B3a~MOAeHCTB~A ~. 

KpoMe 3Toro, noMomeT a peweH~~ TaKoro np~H4~n~anbHoro eonpoca, 
KaK onpeAeneH~e KBaHToewx 4~cen norno~a~~ero HyKnOHHoro KOMn
neKca. 
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06HapymeH~e ~ ~ccneAOBaH~e HOBWX HAep HBJlHeTCH OAH~M ~3 
rnaeH~X 3neMeHTOB 3Kcnep~MeHTallbHoro $yHgaMeHTa AnH nocTpoe
H~H 110KOH4aTeflbHOA 11 TeOp~!-1 Hgpa. 0gHOBpeMeHHO 3TO pewa~~aH 
npoeepKa cy~ecTey~~~x TeopeT~4BCK~x npegcTaeneH~A. Oco6~A ~H

Tepec BW3~ea~T ~gpa, pacnonomeHH~e e6n~3~ rpaH~4W gon~Hw cTa-
6~nbHOCT~, ~Me~~~e cy~eCTBeHHbiH ~36btTOK npOTOHOB ~n~ HeHTpo
HOB. np~4eM ~HTepecH~ He TOflbKO CTa6~~bHWe Hgpa, HO ~ HeCTa-
6~flbHWe, KOTOp~e Cll8AYeT OTHeCT~ K KaTerop~~ pe30HaHCOB, Bam

HO ~ccnegoeaTb nepexogHy~ o6nacTb, ycTaHoB~Tb rpaH~4Y cTa6~nb
HOCT~, 3Heprei~4eCK~e ypO~HM HYKflOHHWX pe30HaHCOB ~ ~3Y4~Tb 

~X AB~meH~e np~ CMe~eH~~ OTHOC~TeJlbHO ~Ofl~H~ CTa6~JlbHOCT~. 
norno~eH~e n~OHOB HgpaM~ npegocTaenr~ei a 3TOM OTHoweH~~ o4eHb 
XOpow~e B03MOmHOCT~. n~oH MeHHeT 3apr~g Hgpa VI BW3~BaeT orpoM

HOe /a MacwTa6e HgepHbiX ypOBHeH/ 3HeprOBbtgenet-i~e, np~BOAH~ee 
K Bbt6paCbtBaH~~ ~3 Rgpa H8CKOflbK~X HYKJlOHOB. B pe3yJlbTaTe Ko
H84HOe HAPO MOmeT OCTaTbCH B H8KOTOPOM 3KCTpeManbHOM COCTOHH~~ 
no COOTHOWeH~~ npOTOHOB ~ HeHTPOHOB, KOTOpOe ~AeHT~$~4~pyeTCR, 
Hanp~Mep, no raMMa-~any4eH~~. 3Kcnep~MeHTanbH~e ~tcneAOBaH~H 

B 3TOM HanpaeneH~~ yme npOBOARTCH, XOTH B OTHOW8H~~ K 3aAa4e 
~CCJleAOBaH~H HOB~X HAep ~M H8AOCTaeT 48fleHanpaeneHHOCT~. np~H-

4~n~aJlbHOe 3Ha4eH~e AnH $~3~K~ HApa ~MeeT 3Kcnep~MeHTanbHoe 
~ccnegoeaH~e nerK~x l'igep Ha4ana Ta6n~4,bt 3neMeHToe. ,[\eno e TOM, 
,4TO Ha COBpeMeHHOM Teope'r~-4eCKOM ypOBHe no ~3BeCTHbiM nerK~M 
~30TOnaM HeB03MOmHO 6e3 HeonpeAeneHHOCT~ npegCKa3aTb T04HOe 
KOJl~4eCTBO B03MOmHbiX CTa6~nbHbiX HAep. K $YHAaMeHTanbHbiM n'po6-
neMaM 3AeCb cnegyeT OTHeCT~ eonpoc cy~eCTBOBaH~H 4~CTO HeHTpOH

H~X ~n~ 4~CTO npOTOHHWX HAep, a TaKme TRmen~X ~30TOnOB BOAOpo
Aa c A ~-.4. Boo6~e aonpoc 0 TOM, KaK MHOrO HeATpOHOB MOm'eT YAep
maTb gaHHOe K0fl~48CTBO hpOTOHOB, HBJlReTCR BeCbMa Kp~T~4eCK~M 
TeCTOM np6eepK~ MOgeneA HgepHOH CTpyKTyp~. 
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npeACTaBnReTCR, 4TO norno~eH~e n~OHOB ner~~M~ RApaM~ MOmeT 
OKa3aTbCH 3¢l¢eKT~BHbiM cpeACTBOM vtccnegoBaH~H B 3TOH o6nacT~, 
HagemA~ OCHOBaH~ Ha TOM, 4TO He6onbWOe 4~Cfl0 HYKflOHOB B no
rno~a~~eM r~gpe o6ner4aeT ·B03MOmHOCTb vt3MepeH~R nonHoA K~t~He-· 

MaT~K~ peaK4~~ Aame B 3KCnep~MeHTe Ha coenageH~H HeB~COKOH 

l<paTHOCT~ • .L\Im MHOri-IX 3aga4 BnOnHe AOCTaToqHQ ABOHHbiX coena
A8H~H • .[lame e 3TOM cny4ae, ecn~ per~t~cTp~poeaTb e 11 nne4ax11 yc

TaHOBK~ OAHO- ~ ABYKpaTHO 3apr~meHHbte 4acTH4bt I p , d , t , a I, 
MOmHO nony4~Tb vt36~TOK H8HTpOHOB AO 5 np~ 3aXBaTe OTP~4aTenb
HOro n~oHa. 

YKameM HBKOTOpwe B03MOmHwe 3aAa4~. 

Tp~HeATpOH. TeopeT~4eCKI1e npegcKa3aH~R OTHOC~TenbHO cy~ecT

soeaH~H cTa6~nbHoro r~gpa 3n 0 npoT~eope4~B~ ~ cy~ecTBeHHO 
3aB~CHT OT B~Aa ew6paHHoro noTeH4~ana B3a~MOAeACTB~H. Pac4eTbl 
Ha ocHoee ypaaHeH~A ¢aggeeea c 48HTpanbH~M cenapa6enbHWM no
TBH4~anoM1121noKa3an~ Hafll14118 CBR3aHHOrO COCTOHH~R C~CTeMW 113 

Tpex HeATpOHOB, Bap~a4110HH~e pac4eTw 11 pac4eT~ no MeTogy ¢lag
geeea c ~HwM B~AOM noTeH4~ana e3a~MogeAcTB~a 1 13 .1 4 / ga~T oTp~-
4aTenbH~A pe3ynbTaT. 3Kcnep~MeHTanbHaH CHTYa4vtR TaKme Heonpe

AeneHHaR. TaK, e nonbay cy~ecTeoeaH~H cna6oceRaaHHoro 3n 0 -
cocToRHMR 6wn ~HTepnpeTHpOBaH peaynbTaT peaK4~~ geoAHoA nepe-
aapRgK~ n~oHoe Ha 3 He 2 "_, + 3He ... rr+ + 3n 115/, OAHaKo eoa-

MomHo 6onee npocToe o6bHCHeHHe c np~ene4eH~eM eaa~MOAeAcTBHH 
HBHTpOHOB B KOHe4HOM COCTORH~~ /11/. 

TeTpaHeATpoH. HaeecTHWM~ apryMeHTaM~ B nonbay OTcyTcTB~H 
'CBR3aHHOrO COCTORH~R 4n0 HBflR~TCH HYKllOHHaR CTa6~nbHOCTb 8He2, 

ga~~aR eepxH~~ rpaH~4Y 3Hepr~H cer~a~ TeTpaHeATpoHa 3,1 M3B, 
a TaKme nonomHTenbHOe 3Ha4eH~e 3Hepnt~ peaK4~~ 5H 1 ... 

3H 1 +2n. 

TeopeTH4BCKHe 3KCTpanonR4HH TaKme npHBOART K BbiBOAY 06 OTCyT
CTB~~ CBH3aHHOro TeTpaHBHTPOHa, 3KcnepHMeHTanbHWB peayJlbTaTw 
npoT~eope4HBW. Cy~ecTeoeaH~e cTa6~nbHOro cocTORH~H 6wno noKa
aaHo np~ o6ny48HHH BOflb$paMa npOTOHaMH C 3Hepr~eH 24 r3B/1B/, 

OgHaKo B nocnegy~~~~~x 3Kcnep~MeHTax, nocTa~neHHWX cne4~anbHO 
AflR o6HapymeH~R TeTpaHeHTPOHa, 3TOT pe3ynbTaT He nogTeepgHn
CR/17•1S/, B o6e~X 3T~X pa6oTaX npHMBHRBWaRCR MBTOA~Ka He noaeo

nRna Ha6n~AaTb HeCTa6~nbHWe COCTORH~R. 

HeATpOHHbte HApa c A>:4 , no~CK~ TaK~X HABP np~eneKa~T ace 
6onbwee BH~MaH~e 3Kcnep~MeHTaTopoe, oco6eHHO e CBR3~ c eoaMom
HOCTb~ ~cnonbaoeaTb MeaoHHwe $a6p~K~. B HacTOR~ee epeMR ~aeecT
HW gee 3Kcnep~MeHTanbHwe pa6oTw, a KOTop~x cgenaHw aaRBK~ Ha 
Ha6n~A8HH8 CBR3aHHWX 6 n0 , 8 n 0 11 10 n0 , HO BBfl~4~HW CB48H~H, 
nony4eHHbte e pa6oTax, pacxogRTCR Ha aen~t~4~HY OT ogHoro AD ceM~ 

nopRgKOB. 048HKa Bp8MBHH mH3HH nonHH8HTpOHHWX C~CTeM, nony4eH

HaR HCXOAR 113 reoMeTp~4eCKHX ycnbB~H 3Kcnep~MeHTa, COCTaBnReT 
10 -9 c 117.191. 
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T~menwe H30TOnw BOAOPOAa 4H 1.TeopeTH4eCKHe 3KCTpanon~4HH 
ndKaawsaiDT, 4TO cy~ecTBoBaHHe GTa6HnbHOro H30Tona Manosep6~T
Ho120!3KcnepHMe~TanbHWe nOHCKH CBR3aHHOrO COCTORHHR AanH OT
PI14aTenbHWA peaynbTaT. TaK, a HeAaBHeA pa6oTe/21/ MeTOAOM 

RAepHOA ~OT03MYflbCHH HCCn~AOBanHCb ABYX4aCTH4HWe KOHe48We co
CTORHHR, 06pa3yiD~HeCR npH aaxBaTe OTPH4aTenbHOro n~OHa 7Li

3
: 

- 7L. 4.. 3H. 5H 2H 6 1 77 + 1 3 -+ , -11 1 + 1 ; 1 + 1 ; H 1 + H 1 

B 3KCnepHMeHTe He Ha6niDAanocb npo6emHWX KOppenR4HA, COOTBeT
CTByiD~HX swneTy CTa6HnbHWX RAep 6H1; 5 H 1 ; 4H 1 . Pe30H~HCHWe 
COCTORHHR CHCTeMw Ha6niDAanHCb B HeCKOflbKHX pa6oTax, OAHaKO 
HHTepnpeTa4HR peaynbTaTOB HeOAH03Ha4Ha, B PRAe cny4aes 3KCne
pHMeHTanbHWA MaTepHan COAepmHT 6onbWOA HMHTa4HOHHWA ~OH/l 4 /, 
Ha116onee y6eAHTenbHoe CBHAeTenbCTBO B nonbay peaoHaHcHoro co
CTORHHR 4H 1 nony4eHO B pa6oTeJ22fMeTOAOM COBnaAeHHA BbtAenRnaCb 
peaK411R rr- + 7 Li 3 -+ 

3 H 1 + 4H 1 C nocneAYID~HM MrHOBeHHbiM paa-
BanoM 4 H1-+ 

3 H 1 + n. B 3KcnepHMeHTe npoBOAHnacb HAeHTH~HKa4H~ 
npoToHos, ABATpoHoB 11 TPHTOHOB no H3MepeHHWM 3HepreTH4eCKHM 
noTepRM H BenH411He nonHOA KHHBTH4eCKOA 3HeprHH. 8 cneKTpe Ko
He4HWX TpHTOHOB 06HapymeHa pe30HaHCHaR CTpyKTypa, OTBe4aiD~aR 
4 H 1 -peaoHaHcy c 3HeprHeA Ha !8~)1 MsB Bbtwe nonHoA 3HeprHH 
HeCBR3aHHOA TpHTOHHeATpOHHOA CHCTeMbl. i!JHpHHa pe30HaHca f' < 
<4 M3B, sepoRTHocTb o6paaosaHHR -lo-4. 

1-13 6onee TRmenbtX H30TOnOB 80AOPOAa OC06btA HHTepec npeACTa B
nReT 

7H 1 . nonbtTK1.1 06HapymHTb 3TO .RAPO AO HaCTOR~ero BpeMeHH 
He npeAnpHH1.1ManHCb. B OCHOBHOM 3TO onpeAeflRflOCb He6naronpHRT
HWMH npeACKa3aHMRMH. ~CXOAR 113 Taro, 4TO 5H 1 HeCTa6MneH, 
a TaKme M3 CMCTeMaTHKH nocneA08aTenbHOrO yMeHbWeHMR 3HeprMM 
CBR3H nap H36WT04HWX HeATpOH08 y H3BeCTHWX H30TOn08, o6ora
~eHHWX HeATpOHaMH, AenanCR 8W80A 0 HyKnOHHOA HBCTa6HnbHOCTH 
7H1 . 0AHaKO, TaK KaK RAPO 8He 2 OKa3anOCb C8R3aHHbiM CHflbHee, 
4BM 6He2 • BHOBb B03HHK BOnpoc 0 HYKflOHHOA CTa6HflbHOCTH 7H

1
1231 

CHTya4HR MOmeT 6~Tb pa3peweHa OKOH4aTenbHQ TOnbKO 3KcnepHMeH
TanbHbiM nyTeM. 

1-13 APYrHX B03MOmHbiX 3aAa4 MOmHO HaasaTb HCCneAOBaHHe HBCTa-
6HnbHbiX 

11
AblpOK 11 8 AOflHHe CTa6VInbHOCTH, K KOTOpbtM OTHOCRTCR, 

r;... 7H gH lOH B 4aCTHOCTH, -11~2 , e 2 , e 2 ; e 2 • 

HeKOTopwe 3aA~4H no HCcneAOBaHHID nerKHX 3K30TH4eCKHX RAep 
8 peaK4HRX norno~eHH~ OT,PH4a'TenbHbtX nHOHO~ c perHcTpa411e'A ABYX 

• . J ' • ' 

3apRm~HHWX 4aCTH4 B KO~e4HOM COCTciRHHH B YCnOBHOA ~OpMe n~eA-
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0cTaHOBHMCR Ha HBKOTOpWX BOnpocax, CBR3aHHWX C o6~eA npo6ne
MOA HanH4HR VI noseAeHVIR nHOHOB a RApe. Oco6eHHOCTH pacnpocTpa
HeHHR nVIOHa B RAepHOM Be~eCTBe, a TaKme OC06eHHOCTH 3fleMeHTap
HOrO rrN-saaHMOAeACTBHR B ~Ape, B npHH4Hne, MoryT npOHBHTbCR 
B TaKHX Ha6n~AaeMWX ~~$eKTax, KaK nOR8neHHe CBR3aHHWX COCTOR
HHA peanbHWX nHOHOB B RApax.H HeOAHOPOAHOCTH HYKnOHHOA H CnH
HOBOA nnOTHOCTeA /npeAKPHTH4eCKOe COCTORHHe HflH nHOHH~A KOHAeH
CaT s npeAenbHOM cny4ae/. norno~eHVIe nMoHos RApaMVI npVIHaAnemHT 
K 4HCny RBneHHA, 4YBCTBHTenbHWX K TaKMM 3~~eKTaM, H, KpOMe TO
re, n03BOnReT npocnemVtBaTb noBeAeHHe BHpTyanbHWX n~OHOB B RApe. 

T .3pHKCOH OTMeTHn 124 ~ •. 4TO WHPOKO HCnOnb3YBMbtA npVI aHanH3e 
7T-Me30aTOMOB rpaAHeHTHWA npMTRrHBaiD~HA noTeH4Han TV!na noTeH-

4Hana KHcCnHHrepa B cny4ae T~menblx RAep 11n11 RABP c 04BHb swco
K6A nnoT~OC1b~ B 4eHTpe /KaHAHAaTaMH MOryT 6wTb paAHOaKTHBHWA 
32Na, CBHI-Je4 208Pb, C HeKOTOpbtMH orOBOpKaMH-RAPO 28Si/ Mome'F 
npHBOAHTb ~ CijR3aHHbiM nHOH-RAepHbiM COCTORHHRM. TaKV!e COCTORHHR 
MOrnH 6w npORBVITbCR B 3HepreTH4eCKOM cneKTpe BTOpH~HbiX 4aCTH4 
npH 3axsaTe oTp114aTenbHWX nHOHOB RApaMH. AnA •noswweHHR 4yBCTBH
Tenb~OcT~.MeTOAa ,cneAyeT Ctp~MHTbCR H3MepRTb ,nohHyiD KV!HeMaTHKY 
peaK4HH, H C 3l0A T04KM 3peHHR npHBneKaTenbHW 3KcnepHMeHTW 

7~ 



c perHCTPa4HeR coana~eHHR KoppenHpoaaHH~X no yrnaM 4acTH4 11 
C Man~M HMnynbCOM, nepe~aHH~M OCTaT04HOMy R~py. nepBOHa4anb
H~e npeACKasaHHR 6~nH neCCHMHCTH4H~ BBH~Y rpoMa~HoR WHPHH~ 
ypOBHeR, o6ycnoaneHHOi1 CHflbHbiM nornO!J.IeHHeM nHOHOB {rIB -10-20 
npH B ~ 10,5-401 M3B ), o~HaKo nocneAY~!l.IHR aHanHs 1171 noKasan, 
4TO npH onpe~eneHHOi1 MO~H$HKa4HH nOTBH4Hana, B 4aCTHOCTH aae
AeHHM HenoKanbHOCTH, nnoTHOCTb ypoeHeR a~we -15 H38 cy!lleCT
aeHHo yfi~BaeT H nORBJ1ReTCR Ha~emAa Ha HX 3KCnepHMeHTaJ1bHOe 
Ha6n~~eHMe, ABTOp~/25/ npHBOART TaKme CflBAY~!l.IHH apryMeHT B 
nonb3y 3KCnepMMeHTaflbH~X non~TOK OfiHapymHTb CBR3aHH~e COCTOR
HHR, nocKOflbKy noKa Mano 4TO H3BeCTHO OTHOCMTeflbHO 11npaBMnb
HOr011 MMKpOCKOnM4eCKOro OnMCaHMfl npoqecca nornO!J.IeHHR nHOHa 
B R~pe, HeJ1b3R HCKJ1~4MTb TO, 4TO Cy!J.IeCTByeT CnB4M$H4BCKMi1 Me
XaHM3M C ceneKTHBH~MM CBOi1CTBaMM. B 3TOM cny4ae WMPHH~ CSR-
3aHHbiX COCTORHMR MOryT OKa3aTbCfl 3Ha4HTeJ1bHO MeHbWe, 4BM pac
C4MTaHHbiB. npMMepOM MOmeT cnymMTb CMTYal..iMfl C CMCTBMOH pp', r~e 
eCTb CMflbH~R aHHMrMnRqMOHH~R KaHan M, HBCMOTpR Ha 3T0,3KCne
pMMeHTanbHaH WHpMHa CSR3aHH~X COCTORHMR OKa3~BaeTCfl Ha OAMH
~Ba napR~Ka MBHbWe, 4BM Aa~T nOTBHI..iMaJlbH~e paC4eT~. 

npM AOCTaT04HOM 3HepreTH4BCKOM paspeweHMM 3a~a4y MOmHO pe
WaTb, cneKTpOMeTpMpyfl TOflbKO sapRmeHH~e npOAYKT~ nornO!J.IBHMfl 
nMaHa R~POM MJ1M HeATpOH~. 8 YCJ10BMRX MHTBHCMBH~X ny4KOB MB3QH

, HbiX $a6pMK OT60p MOmHO YCMflMTb BBO~R ~ononHMTBJlbHOe nne40 AJlfl 
perMcTpaliMM M cneKTpoMeTpMM mecTKoro .y-KsaHTa npRMaro nepe
XOAa nMOHa C Me30aTOMHOi1 opfiMT~ B CBR3aHHOe RABPHOe COCTORHMe. 

npaRBJ1R~!l.IHi1CR B HaCTOR!J.Iee apeMR 6anbWOi1 HHTepeC K M3y4eHH~ 
B3aMMO~ei1CTBMR nMOHOB HM3KHX 3HeprMi1 C R~paMM OfibRCHReTCR cne
AY~!J.IMM, 3TH B3aMMO~ei1CTBMR na3BOJ1R~T MCCneAOBaTb, Ba-nepe~x, 
oco6eHHOCTM pacnpOCTpaHeHHR nMOHa B RAepHoR MaTepMM M ee BflMR
HMR Ha senH4MHY nMOH-HYKJlOHHOH aMnnMTY~~ paCCBRHMR; BO-BTOpWX, 
nMOHH~e CTeneHM CB060~W f!Apa, BKJ1~4aR COOTBeTCTBY~!l.IHe RAepH~e 
B036ym~eHMR lnMOHHWR KOH~eHCaTI, a.TaKme npo6neMy Me30HHWX o6-
l>leHHbiX TOKOB,. 3aHMM.aiO!J.IY~ r naB HOe MeCTO B Me30R~epHOi1 ¢M3MKe 
HH3KMX H npoMemyT04HbiX 3HeprMi1. npe~cTaBnfleTCR, 4TO norflO!J.IeHHe 
OTPHI..iaTenbH~X nMOHOB RApaMM MOmeT BHeCTM onpeAeneHHWH BKnaA 
B peweHMe TaKMX BOnpOCOR, noee~eHMe nMOHa B RApe HenocpeACT
BeHHO BJlMReT Ha noTeHI..iMan nMOH-RAepHoro B3aMMOAei1CTBMR, napa
~·leTpbl KOTOporo M3BneKa~TCR M3 TT -MesoaTOMHbiX ~aHHbiX M AaHHbiX 
no paccef!HMIV. 0AHaKo B03MO>KH~ 6onee npf!Mble Ha6n~AeHMR. B pa-
6oTe/26/ o6pa!J.1aeTCR BHMMaHMe Ha TO, 4TO npM 04eHb HM3KMX 3Hep
rMRX nMOHa M30CKanRpH~i1 4neH onTM4eCKOrO noTeH!..iMana CTaHOBMTCR 
04eHb Man~M Ms-sa B3aHMHOH KOMneHCal..iMM ero COCTaBflRIO!J.IMX, npM 
3TOM 3aMeTHYIO pOnb Ha4MHaeT MrpaTb BMpTyanbHaf! nepesapRAKa 
"- -+rr0 

.... "_, l<l>nyKTYal..iMOHHOe pacceRHMe BToporo nopR~Ka/. 
npRMOJ1MHei1HaR 1104eBH~HaR 11 OLieHKa ~aeT ~nR BenM4MHbl BepORTHOCTH 
nof!BneHMR a R~pe TT

0 -MesoHa npMMepHo 112. CornacHo.l261aepoRT-
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HOCTb 0,2, Y4MT~BaiO!J.IaR ~JlMRHMe RAepHoR 3HeprMM B036ymAeHMR, 
6onee peanHCTM4Ha. nocKonbKy xapaKTepHoe speMR norno!J.IeHMR nMo
Ha B RAePHOM Be!J.IeCTBe -Jo-22 c, a 3HeprMR RAepHoR CBfi3H npaKTM-
4eCKM He BJlHReT Ha speMR mM3HH rr0 -Me30Ha B RApe 110-16c1: TO 
norno!lleHHe HeATpanbHoro nHOHa RBnReTCR noAaBnR~!J.IMM KaHanoM. 
np~ 3TOM CYMMapHaf! 3He~rHR npRM~X npOAYKTOB saxsaTa ~yAeT OT
pamaTb 3HeprHIO B036ymAeHHfl fl~pa, a C~~MapH~R HMnYJlbC - COOT
BeTCTBeHHO MrHOBeHHWH MMnynbC nMOHa, 0TMe4eHH~i1 npo4eCC AOnmeH 
M3MeHHTb COOTHOWeHMR pa3J1M4H~X npf!MWX KOHe4H~X COCTORHH~ no 
cpasHeHH~, HanpMMep, c Ha6niO~aeMWM npH npMBW4HOM saxsaTe oT
PM~aTenbHoro nHoHa napeR HYKnOHOB. TaK, AcnmeH noRBMTbC~ Ka
Han C B~neTOM ABYX 6~CTp~X KOppenMposaHH~X npOTOHOB lnpRM~XI, 
B o6~4HOi1 KapTMHe ABYXHYKJlOHHOrO 3axsaTa HeB03MOmH~i1. 3TO MO
meT 6~Tb 3aMe4eHO no OTKJlOHeHMfiM OT pac4eTOB no KacKaAHOR MO
~en~. PesKaR KoppenRI..iHR ABYX npoTOHOB npH saxsaTe OTPMliaTenb
Horo nMOHa R~paM~ Ha6h~Aanacb, B 4aCTHOCTH, B CTapoA pa6oTe1271 
EcnM socnonbsosaTbCR ee pesynbTaTaMH, TO MOmHo nony4MTb 04eHKY 
sepo~THOCTM co6~TM~ c ABYMR npoToHaMM c 3HeprMeR 530 MsB Ha 
yposHe 10-~ CneAYeT saMeTMTb, 4TO ~nR nerKMX RAeP lAo 40ca I 
B03MOmHa TOJlbKO BMpTyanbHaR OAMHapHaf! nepesapRAKa. npH 3TOM 
MOmeT OKa3aTbCfl 3aMeTHWM BKJlaA ~BOHHOR nepesapRAKM Ha KOppe
nMpOBaHHWX HYKflOHH~X KOMnneKcax. 3TO 06CTORTeJ1bCtBO MOmHO no
n~TaTbCR 06HapymMTb no COOTHOWeHMIO O~HQ- H ~ByxnpOTOHHWX npf!
M~X co6~THH. 

B HacTO~!J.Iee speM~ cnomMnocb MHeHHe, 4TO, no-sM~MMOMy, nnoT
HOCTb Cy!J.IeCTBYIO!J.IMX RAep He~OCTaT04Ha ~Jlfl pa3BMTMR nMOHHOrO KOH
~eHCaTa, npe~CKa3aHHOro MMr~anoM 1281 . 3TOT B~BO~ OCHOBaH Ha oT
PMI..iaTenbH~X 3KCnepM~eHTanbH~x pesynbTaTax. 4To KacaeTcR saxsa
Ta nHOHOB fl~paMM, TO B 3TOM CJ1y4ae He nO~TBep~MflOCb npe~CKas~
saeMOe s 3ToR MOAenH ycMneHMe sepo~THOCTM o~HOHyKnOHHoro no
rno!lleHMR. O~HaKb MomHo CAenaTb. Hos~e 3KcnepMMeHTanbH~e non~TKM, 
MCnOnb3YR YHMKanbH~e B03MOmHOCTM Me30HH~X <1Ja6pMK M 6onee cnom
HY~ nocTaHOBKy 3KcnepMMeHTa. Bo3HMKaiO!llee npM onpepeneHHOR nnoT
HOCTM RApa YCMJleHHe nHOHHOrO nonfl npMBOAMT K MO~yJlR!..iMH HYKJ10H
HOi1 H CnMHOBOR nnOTHOCTeR ~nR KpHTH4eCKOrO MMnynbca ko•0+21-~ 
OTBe4a~!J.Iero B03HMKHOBeHMIO KOHAeHCaTa. 3Ta MOAYJ1~4MR B ~O~Ta
T04HO TRmen~x f!Apax cos~aeT CTpyKTypy nnocKHX cno~s c aMnnMTy
~oA, nponOP!..iMOHanbHOR COOTBeTCTBeHHO Cos2koz Aflfl nnO!HOCTM 
Be!J.IeCTBa M COsk0 z AJlfl nnOTHOCTM CnMHa, 3TH CTpyKTypH~e H~
O~HOpO~HOtTM B npHH!..iHne MOryT 6WTb 3aMe4eH~ B npOI..ieCCaX C ne
pe~a4ei1 MMnynbca fqf- k 0 . CaM norno!lla~!l.IMRc~ nHOH He MomeT o6yc
ne4HTb TaKMX nepeAa4, OAHaKo npH ero nornO!J.IeHMM BHYTPM fl~pa 

B03HMKa~T 6WCTp~e HyKnOH~, ~n~ KOTOp~X He06XO~HMWe B~flM~MH~ 
nepe~asaeMoro MMnynbta yme B03MOmHw. CTpyKTypa cnMHbsoR nnoT
HOCTM lecnM KOHAeHCaT eCTb/ AOJlmHa n~9RBMTbCfl npM sax~aTe n~o
HOB nonRp~30BaHH~MM RAPaMM. BMAHMO, 6onee y~06H~ AJlfl TaK~X 
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3KCnepHMeHT06 Hec~epH48CKHe AApa, OpHeHTaQHR CnHHa KOTOp~X 

nplitBOAHT K OpHeHTaQHV! KBaApynOilbHoro MOM8HTa /nplitMepJ65Ho /2~/ 
ndcKOilbKY HanpasneHiite cnoes nepneHAiitKYI1APHO HanpasneHiitro B~TA
HYTOCTiit AApa, B 3TOM CI1y4ae litX nonomeHiite B npOCTpaHCTBe onpe
A8Il8HO. nony4aeTcA csoero poAa AAePH~~ aHanor nonAplitsaTopa Pa-
6V1, B03A8~CTBiite KOTOporo Ha npAM~e HYKI10H~ OT nlitOHHOro saxsa
Ta AOillKHO npV1BeCTiit K YCiitileHiitro V!X paCCeRHiitR npV1 nepeAaHHOM litM
nyJlbCe q- 2m

17
c "'1 ,4 <llM- 1• B ycnOBV1AX xopoweH reoMeTpV11it 3Kc

neplitMeHTa 3¢¢eKT AOillKeH npOABiitTbCR B BlitA8 OCJ1a6neHiitA B~COK0-
3HepreTiit4eCKOA 4aCTiit cneKTpa BT0plit4H~X HYKI10HOB lit MOlKeT 6~Tb, 
e nplitHQHne, saMe4eH no pasHOCTiit cneKTpos npH npoBeAeHiitV1 litSMe
peHiitA BAOilb lit nonepeK nOI1Rplit3aQiitH, ~OillKHa Ha6nroAaTbCA TaKme 
nOI1RPV1SaqlitA HYKI10H06 nplit lit3MepeHiitAX nonepeK CnlitHa RApa-MiitWeHV1. 
3¢¢eKT ocna6neHiit.R BbiCOK03HepreTiit4eCKOH 4aCTiit cneKTpa HYKilOHOB 
ADillKeH coxpaHiitTbCA Aame 6 TOM CI1y4ae, eCI1M KOHAeHcaqlitR He Ha
CTynHna lit RAPO HaXOAV!TCR B npeAKPiitTiit4eCKOM COCTORHV!V. / 11 KplitTiit-
4eCKaA onanecqeHL\Iit.A11

/ /29/,8 SaKJ1ro4eHiite MOlKHO 3aMeTIHb, 4TO BHe 
3aBHCJ.1MOCTiit OT npo6neMbl nlitOHHOrO KOHAeHCaTa 3KCneplitt-leHTbl C no
rno~eHiiteM nlitOHOB non.RpV130BaHH~MV1 RApaMiit npeAcTaBn.R~TCR secbMa 
litHTepeCHbiMH. 

AeTopbl 6naroAapRT P.A.3paMmRHa sa o6cymAeHHR. 

JUHEPATYPA 

1. KonaneAwBHI1H T.~. 34AR, 1971, T.2, e~n.2, c.439. 
2. HUfner J. Phys.Rep., 1975, C21, p.l-79. 
3. 5anawoe B.B., KopeHMaH r.R., 3paMlKRH P.A. norno~eHHe Meso

HOB aToMH~Miit RApaMiit. ATOMiit3AaT, M., 1978. 
4. Bassaleck B. et al. Phys.Rev., 1977, C16, p.1526; Bassa-

leck B. et al. Phys.Rev., 1979, C19, p.1839. 
5. Arthur E. D. et al. Phys.Rev., 1975, C11, p.332. 
6. AKiitMOB ~.K. lit AP· nT3, 1980, 1, c.69. 
7. ropHOB M.r. lit AP· nT3, 1981, 2, c.42. 
8. Brueckner K.A. et al. Phys.Rev., 1951, 84, p.258. 
9. Kon~6acos B.M. ~•. 1966, T.3, c.729. 

10. Walter H.K. et al. Helv.Phys.Acta, 1977, 50, p.561. 
11. Backenstoss B. et al. In: Proc. 8 Int. Conf. Few Body Syst. 

and Nucl. Forces, Graz, Austria, Aug. 1978. 
12. Mitra A.N., Bhasin V.S. Phys.Rev.Lett., 1966, 16, p.523. 
13. Zim T.K., Duffy K. Phys.Rev., 1979, C19, p.2063. 
14. Offerman R., Glockle W. Nucl.Phys., 1979, A318, p.138. 
15. Sperinde I. et al. Phys.Lett., 1970, 32B, p.185. 
16. Detraz C. Phys.Lett., 1977, 66B, p.333. 
17. Chultem D. et al. Nucl.Phys., 1979, A316, p.290. 
18. De Boer F.W.H. et-al. Nucl.Phys., 1980, A350, p.149. 

10 

~ 
1J 
I I 

I ~ 
l 

' i 

:j' 
( 
'l 

I~ 
~ 
I 
~ 
\ 

I 

'I 
I 
> 

• > 

l 
j 

I 
I 

I 

"' 
r 
> 

' ~ 

I 
t 

1~. Turkevich A. et al. Phys.Lett., 1977, 72B, p.163; Phys. 
Rev.Lett., 1977, 38, p.ll29. 

20. 5a3b A.K., ronbAaHCKHH B.K., 3enbAOBiit4 H.5. Y¢H, 1965, 
85, c,4Lf5. 

21. 5aTycos ~.A. HAP· OKHH, 1-80-766, Ay6Ha, 1980. 
22. Meyer T.C. Nucl.Phys., 1979, A324, p.335. 
23. fonbA6epr B.3. YeH, 1980, 131, c.68. 
24. Ericson T.E.O., Myhrer F. Phys.Lett., 1978, 74B, p.163. 
25. Mandelzweig V.B. et al. Ann. of Phys., 1980, 124, p.124. 
26. Ericson T.E.O., Wilkin C. Phys.Lett., 1975, 57B, p.Jll5. 
27. ~eMiitAOB B.G. lit AP· 13Te, 1962, 42, c.1687; 13T~, 1963, 

44, c.1144. 
28. MlitrAan A. 5. ¢lepMHOHbl lit 6o30Hbl B ClitilbHbiX nonRx "HayKa", M. , 

1978. 
29. Ericson M., Delorme J. Phys.Lett., 1978, 76B, p.182. 

PyKonlitcb nocTynHna 
4 MapTa 

D V13AaTei1bCKH~ OTAeil 
1982 roAa. 

I 
l1 



A1,2-9224 

A-9920 

A9-10500 

A2-10S33 

A13-11182 

A17-11490 

A6-11S74 

A3-11787 

A13-11807 

A1, 2-12036 

A1,2-124SO 

A11-80-13 

A4-80-271 

A4-80-385 

A2-81-S43 

/l10,11-81-622 

HET nH nPOBEnOB B BArnEA BHBnHOTEKE? 
8bl MOJKCTC noJJy'IMTb no no'ITC nepC'IMCJICHHbiC HMJKC KHMfM, 

CCJIM OHM He 6h1Jiil 3aKa3aHbl pasee. 

IV MemAyHaPOAH~H ceMHHap no npo6neMaM ~SHKH awcoKHx 
SHeprHH. /ly6Ha, 197S. 

TpyA~ MemAyHaPOAHOH KOH$eoeH~HH no H36paH>~M aonpocaM 
CTPYKTYPW RApa. /ly~Ha, 1976. 

TpyAw II CHMnoaHyMa no KonneKTHBHWM MeToAaM ycKopeHHR. 
Ay6Ha, 1976. 

TpyAw X MemAyHaPOAHOH wKonw MOnOA~X y4eH~x no $H3HKe 
B~COKHX 3HeprHH. 6aKy, 1976. 

TPYAW IX MemAYHaPOAHoro CHMn03HyMa no AAePHOH 3neKT
POHHKe. BapHa, 1977. 

TPYAW Me*AYHaPOAHOro CHMn03HyMa no Ha6oaHHWM npo6ne
MaM CTaTHCTH4eCKOH MexaHHKH. /ly6Ha, 1977. 

C6opHHK aHHOTa4HH XV coae~aHHA no RAepHOH cneKTpocKo
nHH H TeOpHH RApa. /ly6Ha, 1978. 

TPYA~ III Me*AYHapoAHOH WKon~ no HeHTPOHHOH $H3HKe. 
AnywTa, 1978. 

TPYA~ III MemAyHapOAHOro cose~aHHR no nponop~HOHanb
HWM H APeH$0B~M KaMepaM. /ly6Ha, 1978. 

TPYAW VI Bceco~3Horo cose~aHHR no yCKOPHTenAM sapA
meHHwx 4aCTH~. /lyOHa, 1978 /2 TOMa/ 

ToYAW V MemAYHapOAHOro ceMHHapa no npo6neMaM $H3HKH 
BWCOKHX 3HeprMH, /lyf5Ha, 1978 

TpyAw XII Me*AYHapoAHOH wKo~ MOnoAwx y4eH~x no $H3HKe 
BWCOKHX 3HeprHH. npHMOPCKO, HP6, 1978. 

TPYA~ VII Bceco~aHoro cose~aHHR no ycKopHTenRM sapR
meHH~x 4aCTH~, /lyOHa, 1980 /2 TOMa/ 

Tpy~ pa604ero cose~aHHA no CHCTeMaM H MeToAaM 
aHanHTH4eCKMX B~4HCneHHH Ha 38M H HX np~MeHe~H~ 
a TeopeTH4eCKOH $H3HKe, Ay6Ha, 1979 

TPYAW MemAYHBPOAHOH KOH$epeH4HH no npo6neMaM 
HeCKOnbKHX Ten B AAePHOH $H3HKe. /lyf5Ha, 1979. 

ToYAW Me*AYHaPOAHOH WKOn~ no CTPYKType RApa. 
AnywTa, 1980. 

TPYAW VI Me*AYHaPOAHOro coae~aHHA no npo6neMaM KBaH
TOBOH TeOpHM nonA. AnywTa, 1981 

TPYAW MemAYHaPOAHOro cose~aHHR no npo6neMaM MaTeMaTH-
4eCM;oro MOAen11poaaH11R a AA!'PHO-$H3H4eCKHx HccneAoaa-

3 p. 60 K. 

p. 50 K. 

2 p. SO K. 

3 p. SO K. 

S p. 00 K. 

6 p. 00 K. 

2 p. 50 K. 

p. 00 K. 

6 p. 00 K. 

7 i). 40 K. 

5 p. 00 K. 

p. 00 K. 

8 p. 00 K. 

3 p. 50 K. 

3 p. 00 K. 

0• 00 K. 

2 p. SO K, 

HHAx. AY6Ha, 1980 ._:, 2 p. SO 11. 

3aKa3bl sa ynOMHHYTbte ~HHrli MOryT· f5b1Tb HanpasneHbl nG. anpecy: 
101000 MOCKBa, fnaBflO'IT.aMT, n/11 79 

H3,1:1aTenbCKHii OT,[Ien 06beUHHeHHOf0 HHCTHTYTa li,QepHblX HCCfle,I:IOBaHHii 

,..,.-

l . ~ 

r 
I ,, 

'I 

ropHoB M.r. :u AP· HccnegoBaH:ue norno~eHHH nHoHoB PIS-82~173 

aTOMHbiMH agpa~rn c -noMon(blO r:-morocnouuoro noJiynpoBOAHHKoBoro 
cneKTpoMeTpa 

CncTeMa MHorocnoliHbiX nonynpoBOAHHKOBbiX cneKTpoMeTpoB,pas
paooTaHHbix 0H5IH-MH<I>H /6,7/, ll03BOJlHeT npoBeCTH Ha HOBOM ypOBHe IIO 
::mepreTH<IecKoMy paspemeumo 3KcnepHMeHTanbHbie uccnegonamur, CBH
saHHhie C norno~eHHeM OCTaHOBHBlliHXCH OTpm~aTeJlbHhiX HHOHOB aTOM
Hb!MH HgpaMH. PaccMaTpH:BaeTCB: CHTyau;Ha,cy~eCTBY!Oll(aa B 3KCIIepHMeH~ 
TanbHOH H TeopeTH'IeCKOH <lJH3HKe H KOHKpeTHble <lJH3H'IeCKHe sa,o;a'IH, 
B KOTOpbiX nornmqeHHe IIHOHa MOJKeT Oh!Tb HCIIOJib30BaHo B Ka'IeCTBe 
Cpe,o;CTBa AnH HCCJie,o;oBaHHH &,o;pa, 3To IIOHCKH"" H HCcnep;oBaHHe HOBbiX 
nerKHX ap;ep H HYKJlOHHhlX pe30HaHCOB ,B TOM 'IHGne 'IHCTO Hef.i:TpOHHhlX 
H 'IHCTO npOTOHHblX, a TaKJKe nerKH:X 3K30TH'IeCKHX Hgep. 3TO HOHCKH 
CBB:3aHI-lbiX COCTOB:HHH, B TOM 'IHCne CBH3aHHbiX COCTOB:HHH peaJibHhiX 
IIHOHOB. 0TMe'IaeTCH BaJKHOCTb HCCJiegoBaHHH C llOJIHpH30BaHHblMH Hg
paMH:, Ilo,n;'IepKHBaeTca,qTo npou;ecc norno~em-ra nH:oHoB MoJKeT cnYJKHTI: 
OAHOBpeM8HHO KaK OO'heKTOM, TaK H cpe,o;CTBOM H:Ccne,o;oBaHHH. 

PaooTa EhmonHeHa B JlaoopaTopHH HgepHbiX npooJieM OIDIH. 

npenpHHT 06oeAHHetmoro 1-!HCTHTYTil AAePHbiX HCCJleAODaHH~. AY61-la 1982 

Gornov M.G. et al. Investigation of Pion Capture PIS-82-173 
in Atomic Nuclei by Means of a Hultilayer Semiconductor 
Spectrometer 

A system of the JINR-MPEI/6 •7 / multiplayer semiconductor 
spectrometers which allow to obtain new results with a better 
energy resolution for the processes of negative pion captu"re in 
nuclei is described.The present state of experiment and theory 
of the pion capture phenomenon and its specific problems are 
considered with the qim of nuclear study.This problems include 
the searches and investigations of new light nuclei and nucle
on resonances including pure neutron and proton nuclei and 
other exotic light nuclei.The searches of real pion bound sta
tes in nuclei are also considered.The importance of the experi
ments with polarized nuclei is noted.It is stressed that pion 
capture is at the same time a subject of study and a tool for 
it. 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR. 
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IlepeBog O.C.BuuorpagoBoli. 


