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OBJWl XAPAKTEPHCTIIKA PAEOTbl 

AKTV8JibHOCTb rrpo6JreMl1. B38HMo.n;ettcTBHR M83OHOB C R.JU)8Mli rrpn Bll
COKPIX eHeprruncc orrpe.n;eJieHHOtt BepoRTHOCTblO IIpllBO,IVIT K COClllTMRM Ta-

' Koro THIIa, rtor.n;a B peayJibTaTe .rmqipam:moHHoli .rmccOUlla1.urn rra.n;aiomero 
a.npoHa Ha R.n.pe KaK neJIOM polK,ll;aeTCR T.IDK8Jl8R ClO3OHHM CllCTeMa, a~
po OCT88TCR B OCHOBHOM COCTORHllll, TaKOe ll3MeHeHHe COCTORHMR xapaK
T8pH3Y8TCR TSM, 'ITO ClO3OHH8R CHCTeMa MMeeT HerrpepllBHllil MaCCOBllil 
crreKTP COCTORHHtt, H8CW11aeM11tt KaK oelpa30B8Hll8M peaoHaHCOB, TaK ll rrpo
~KT8Mll .n;llCCOUll8Ullll a.npoHa B HepeaoHaHCHYJO CMCT8MJ. Heyrrpyrne .n;llqJ
paKUllOHHUe rrponeccu llM8IOT ClOJibWOe CXO.D;CTBO C ynpyrnM pacceRHHeM, HX 
ce'leHMR CJiaelo 38BMCRT OT eHeprnn ll B STMX rrpoueccax RpKO rrpORBJIRIOT
CR BOJIHOB!Ie CBOilCTB8 CT8JIKMB8100UIXCR '18CTMU, Ilpn BllCOI<IDC aHeprrurx 
BRJI~ aTnx rrpoueccoB B IIOJIHoe ce'lemrn conaMep:mv1 c ynpyrnM paccemrn
eM. B -t: - KaHaJie rrpeo6Jra.n;aeT OelMeH COCTORHHRMll C KBaHTOBUMH '!llCJia
Mll B8KYJM8 ll polK,ll;eHHM Cl03OHH8R CMCT8l,la coxpa11,reT .n;HCI<peTHUe KB3HTO
Blle 'lllCJia HaJieTa:rootero M83OHa, a cmm ll 'leTHOCTb STMX COCTORHllil rrpn
H3.n;JI8lK3T rt "HeHaTypaJibHOil cepHM" rro tJ:eTHOcT:rr .1 P=(-1)4,1 r.n;e AP, A] 
- ll3MeHeHMe ,'leTHOCTll H opelnTMbHOro MOM8HT8 CllCTeMU. BCJie.n;CTBHe ClOJib

mon rrepe.n;a'!ll eHeprnn CloaoHHoil cncTeMe rrpn MaJIUX rrepe.n;aHHUX 4-x nM
rryJIMax ll orpaHM'18HHOM '!llCJie COCTORHMtt CllCTeMU ITO CIIMHY ll 'leTHOCTll 
0TH ITpoueccll ITpe.n;CT8BJIRIOT BO3MOlKHOCTb H3Y1i8HMR B03ClYJR,D;eHHUX COCTOR
Hlltt .n;HH8Mll'l8CKMX CTPYKTYP .n;HippaKUllOHJIO-OelpaayeMUX ClO3OHHUX CMCTSM, 
T.e. ycTaHOBllTb crreKTP ypoBHeil B03ClYJR,D;8HllR COCT8BHOH CTPYKTypu Me
MeHTapHott '18CTMUU KBR no opelnT8JlbHOM:y, T8K ll ITO pa.n;H8JlbHOMY KB8HTO

BOMY 'IMCJIY. 
Ilp:rr MaJlllX ITepe.n;aHHllX 4-x MMITYJlbCax BllCOKM CT8II8Hb KorepeHTHOC

Tll rrapUll8.7IbHllX BOJIH B .n;HippaKUMOHHOM ITpouecce IIpllBO.n;HT K ycHJieHHIO 
polK,ll;eHHR pe3OH8HCHllX COCTOsnmtt Ha ~epHllX MllilleHJIX ll K CMbHOil ITOJUI
pll38Ullll KOH8'1HOro COCTOlIHrul. BCJie.n;CTBHe eToro, ueHHllM cBOttCTBOM 
ll3J1{8HHR .n;llq>paKUMOHHO-polK,ll;eHHUX pe3OH8HCHllX CllCTeM, JIBIDieTCR BO3MOX
HOCTb O.n;HO3H8'IHOro orrpe.n;eJieHMR crnrna ll 'leTHOCTH COCTOmmtt. KpoMe TO
ro, ncCJie.n;oBaHMe ITpoueccoB KorepeHTHoro polK,ll;eHH,r peaoHaHcoB Ha ~ep
HllX MMWeHJIX .n;aeT BO3MOJKHOCTb oITpe.n;eJieHMR cetJ:elllUI rrorJiomeHIDI·HecTa-



6lfJII,HUX CHCTeM HYK.JIOHOM B.pasHUX COCTosnmmc no CTIHHY II qeTHOCTll
BaJKHHe CB6'A6HIDI MOrYT 6HTI, nOJIY'leHH TaRJKe o Mexrum:sMe npouecca ,J:tll!p
paKUHH npII BHCOKHX 8Heprrunc. 

Ue.n:1, HaCTOJIIIJOit pa60TH COCTOHJia B eKcnepHMeHTaJII,HOM IICCJIO'AOBaHlili 
KorepeHTHoro o6pasoBamm37{'II S°1T - 6osoHHUX cIIcTeM B npoueccax .rtll!p
paKJmOHHoii ~ccoimaimII..,,. -MOSOHOB Ha SJ.IU)ax npn BHCOKHX eueprnmc, 
aHaJIHSe 60SOHHOit .:371"-cHcTeMH no CTIRHY .II qeTHOCTH II cneKTpoCKOTIRli pe
SOHaHCHl:lX COCTORHliit. 

Ha:fIHaJI HOBlISHa 

BnepBHe eKcnepHMOHTaJII,HO nsyqeH cneKTp ypoBHett BOS6Yllt,ll;eHIDI coc
TaBHOit CTPYKTYPH BS8HMO'AOitCTB~ero7T-MeSOHa KaK no op6lITaJII,HOr.\Y, 
TaK n no p~aJII,HOMY KBaHTOBOJ'.\Y 'ilICJrY B npouecce KorepeHTHOro 'o6paso
BaHIDI peSOHaHCH!lX COCTOJUmii MOSOHaMli Ha SJ.IU)ax npII BHCOKHX 8Heprrunc. 

IIOJiyqeHH HOBHe 'AaHHHe O ~~pirnJmaJII,HIDC cetiemm:x KorepeHTHOro 
o6pasoBaHIDI 60SOHHOH .37{ II 57f CIICTeMH WIJI nmpoKoro IIHTepBana lIH-
BapIIaHTHliX MaCC II H,Ii8pHIDC MlIIIleHeit npII 25 II 40 ThB/c. . 

Onpe'AeHeHo nOJIHoe ceqeHIIe KorepeHTHoro npouecca II ero A-saBII
CIIMOCTI>. 

YcTaHOMeHa A-saBIICIIMOCTI, .rtHipl)epeHIJ;tiaJII,HUX cetieHIIit KorepeHTHO
ro II HeKorepeHTHoro npoueccoB. 

Onpe'A6H8HO ceqeHIIe norHOIIIOHIDI 6osoHHoi1 CIICTeMH HyK.JIOHOM. 
OcyuiecTMeH napJmaJII,HO-BOJIHOBOit aHaJIIIS 'AaHJUlX II onpe'AeHeHO BOJI

HOBOe CO'AOJ)lK8HlIO 6980HHIDC COCTORHIIit no ClllIHY II .qeTHOCTII II nOB6'AOHlI8 
lIHTOHCIIBHOCTeit II OTHOClITOHI>HllX ~3 BOJIH B SaBIIClIMOCTII OT lIHBapIIaHT
HOit MaCCH CIICTeMH, nepe'Aa'ill 4-X HMTIYHI>Ca II aTOMHOro Beca H,Iip8 MlIIIl8-
HII. 

YcTaHOM6HH pesoHaHCHHe CBOiiCTBa AI-ClICTeMH B BOJIHe I'° II onpe
'A6HOHH napaMeTPH 8TOro COCTOJIHIIH. 

IIoKasaHo, qTo KorepeHTHHit MexaHIIsM npl! MaJIHX nepe'Aa'IBX 4-XIIM
rryH1,ca YCKIIIIBaeT o6pasoBaHIIe AI-peSOHaHCa. 

BnepBHe o6Hapy,KeH eipl)eKT ycMeHIDI npoHMeHIDI pesoHaHCHHX CBOHCTB 
AI-CIII'HaJia C YB~qeHIIeM aTOMHOro Beca SJ.IU)a MlIIIlOHII. 

06Hapy,KOHH ~a HOB!lX nce~OCKaJIHPH!lX pesoHaHCHHX COCTOJIHHH B 
napJmaJII,HOit BOJIHe □-. YcTaHOMOHH lIX napaMeTpH, ceqeHIIe o6paSOBaHIIH 
II nomo111eHID1. Ha6JIIO'AOHHHe COCTOHHIDI 7T' (1240) lI 7T11 (I770), IIMeioome 
KBaHTOBHe 'ilICJia lllIOHa lI ClfJII,HHe KaHaJIH pacn~a. Henocpe'ACTBBHHO CBII
'ABTeJII,CTByioT O COCTaBHOil CTpyKType IllIOHa II.B par,ucax KBapKOBOit TeopIIII 
HBJ.UllOTCH pa~aJII,HHMII BOS6Yllt,JJ;eHIIHMii KBapK-aHTIIKB8PKOBOit ClICTeMH. 

IlOJIY'lBHH HOBHe 'AOKaSaTeJII,CTB8 pesoHaHCHOit npnpo~ A3-CIICTOMH 

B K8HaJI8X pacn~a -f~ , prr H C1T" • 
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IIoHyqeHH YKaSaHHH Ha CYIIIBCTBOBaHIIe HOBHX pesOHaHCHHX COCTOHHHH 
- BOSMOlKHl:lX ~aTOB B P~aJII,HQ-BOS6Yllt,JJ;eHHHe COCTOJIHIDJ AI lI A3-
MOSOHOB. 

PaSBHT HOBHit M8TO'A 8HaJIIISa,·ncnOJII,S,Y100!1Iii HHqx>pMall;mO 06 IIHTeH
CHBHOCTHX II ~sax BOJIH II noSBOJlfIJOOlHH YCTaHOBlITI, nOJIOXOHIIe CTa6MI,HHX 
nOJIIDCOB B.aMIIJIIITY'ABX B KOMIIJISKCHOii eHepreTII'iBCKOii WIOCKOCTlI, COOT-
BOTCTB,Yllllee nOJioxemm pesoHaHCOB. ~ 

,ll;Jm onpe'AOHBHIDI HepesoHaHCHOI'O BK.JI~a B KOrepeHTHOe o6pasoBa
HIIe 37f"-ClICTeMH lI OlllICaHHH SKCnepIIMeHTaJII,Hl:lX 'AaHH!lX OCYIIIOCTMeH nap
Il;tiaJII,HO-BOHHOBOit aH8Hlls. co6HTIIii, creHepnpoBaHHl:lX no MO'AOHH Hepeso
H8HCHOro pollt,ll;eHHH Ha H,IiepHoii MHillBHII C yqeTOM eipfJeKTOB H,IiepHoro ne
pepacceRH:rui:, nepepacceRHIIJI qepes peSOHaHC B KOHO'iHOM COCTOHHIIlI lI 
npaMoro pOllt,ll;eHHH pesoHaHcoB. -

Paspa6oTaH8 lI OCYJ!lOCTMeHa CIICTeMa o6pa60TKlI 'AaHHl:lX C KOHTpo
HOM Ka'iOCTBa lI TO'iHOCTII ll'.SMepeanii II npeI!;tiSIIOHHaJI reoMeTpIIqecKaH II 
KlIHBTWieCKaH peKOHCTPYKimlI C06HTIIii B aBTOMaTlIPIISOBaHHOM BaPII8HTe 06-
nmpHoro BKCnepHMeHTaJII,HOro MaTepHaJia. 

OCHQ~BHHe nOJIOJJt.OHIIH a BHHO CIIMHe Ha SaI!Il!ITY: 

r. KorepeHTHOe o6pasOB8HlI8 6oSOHHl:lX ClICTOM MOSOH8MII Ha SJ.IU)ax B 
.rtH~parum:oHHOM npouecce nOSBOJIHOT nsyqaTI, cneKTp B036Yllt,ll;eHIIii COCTaB
HOii 'AHHru.mtleCKOii CTPYKTYPH n~alOOlero MesoHa K8K no op6IITaJII,HOJ'.\Y, 
TaK lI no P~aJII,HOJ'.\Y KBaHTOBOJ'.\Y 'ilIQHY. 

2. 06Hapy,KeHH 'ABS HOBHX nceB'AOCKaJIHpHl:lX pe30H8HCHl:lX COCTOJIHIIH 
C KBaHTOBHMH 'ilICJiaMII lllIOHa C Ma008MH I240 lI I770, pacn~8I<Il{lIXCH IIO 
CR7Il>HOJ'.\Y KaHaJiy. STH pesoHaHcH, HMHHCI, P~aJibHHMH BOS6Yllt,ll;eHlIJIMlI 
IIlIOHa, CJiy,KaT npaMHM 'AOK838TOHI,CTBOM COCTaBHOii CTPYKTYPH ~eMaiime
ro ~Ha. 

3. YCT8HOMOHH pe30H8HCHHe CBOiiCTBa AI(I+) II A3(2-) ClICTeM H 
IIOJiyqeHH YKaSaHIIH Ha BOSMOlltHOe CYIIl8CTBOB8HlI8 me pa~aJII,HO-BOS6Yllt,JJ;eH
Hl:lX COCTORHHii. 

4. 06Hapy,KeH 8qql8KT YCWIBHIDI npoHMeHIDI pesoHaHCHliX CBOiiCTB 
AI-ClII'HaJia C YB~qeHlI8M 8TOMJJOro Beca SJ.IU)a. KorepeHTHHii M8XaHII3M 
ycwmBaeT o6pasoBaHIIe AI-pesoHaHca npH MaJIHX rrepe'AaBaeMIDC 4-x HM
llYHbCax. 

3KcnepIIMeHTaJII,HHe 'AaHHHe, BHHOCIIMH8 Ha 3aIJUITY, nOJiyqeHH BUH
TOM COBMBCTHOM 8KcnepHMeHTe rKA3-UEPH, BHTIOJIHSHHOM Ha CHHXpoTpoHe 
70 reB H~B3 Br. CeprryxoBe K~BKTHBOM Mellt,JJ;yHapo'Attoro COTPY'AHIIqecT
Ba HayqHmr rpyrrn lI3 Jia6opaTopIIII H.IiBPH!lX rrpo6HeM 06'!,e'AHHOHHOro lIHCTlI
TYTa H,IiepHIDC lICCJIO'AOBaHIItt lI HaimoHaJII,HOro HHCTlITYT8 H,IiepHott ~HSIIKH 
HTaJIIIlI (MIIJiaH II EOJIOHbH). ABTOP ~ccepramm 6wr rumimaTOpoM npoBe-

3 



.nemm IlCCJie,noBamm ,mlqJpaKIJllOHHoil ,mlCCOtmaQIDI M98OHOB Ha cos,naHHOM 
B Ollillf lllITitMeTpoBOM MaI'HHTHOM IlCKpoBOM CIIeKTpoMeTpe (Ml-IC) , sm,mJICH 
O,znmM Il8 OTBBTCTBeHHHX HCilOJIImTeneil npn npoBe,nemm H8M9peHHil B H~B9, 
oosrnaBJIJtlI pa6oTH B mm Ollillf no cos.nrumro cncTeMH nsMepeHHil cHHMKOB 
c MIIC, o6pa6oTRe n aH~sy ,naHHmc Ha 9BM, a Ta.Rllte n~ yt1acTne 
B HaCTpoil.Re npo~cca nsMepeHHil CHHMROB Ml-IC Haatrumpymmx 8BTOM8T8X 
IB'D B EoJrOHbll, B o6pa6OT.Re Il 8H8Jlll88 ,naHHmc Ha 9BM B MitnaHe n :lKeHeBe. 

Hay<rnoe n npaKTnqec.Roe sHaqeHHe pa6oTH 

IlpoBe,neHO IlSytieHHe ClleRTpoCKOITHqecrotX ypoBHeil BO86,YJK,IJ;eHH.ll: COC
TaBHOil CTPYRTYPH M98OHa RaK no op6nTMbHOMY, Ta.R n.rro Pa.nHMbHOMY 
KBaHTOBOMY ~CJiy', IlMytIBHHHe pesynbT8TH MOryT 6HTb HCIIMb80BaHH 
WIJI paSBHTlliI TeopeTnqecrotX npe,nc.RasaHHil no BOSMOJKIIHM HOBHM pa,mIMb
HHM COCTOJIIIHRM, OCHOBaHHmc Ha CBOilCTB8X YHHTapHoil CHMMeTpllH H WIJI 

IIOCTpoemm narpammaHa KBapK-aHTilKBapKOBOro BSaHMO,neilcTBIDI. 
CBOilCTBa pa,miaJII,Hmc COCTOmmil qYBCTBHTBnbHH R COOTH01IIBHH10 MelK

,ny KOpoTKO,neilCTB,YlOOleii 01mryJUipHoil qacTbIO RBapkoBoro BSaHMo,neilcTBruI 
Il nsaHMo,neiicTmm, O6ecne~Baromero KOHqJaHHMBHT, IIO9TO!zy IDC nsytieHHe 
MOlKBT .nan HOBYJO HHqJOPMatmIO O ,mIHaMlllte KBapKOB, 

PesynbTaTH ,mICCePTatmH MOrYT 6HTb IlCilMb8OB8HH WIJI anpo6aD;IIH 
peJIJtTHBHCTCKWC BapilaHTOB XpoMO,mIHaMHKn H pemeHHSI npoMeMH y,neplK8JIIDI 
rmapKOB BHYTPH a,npOHOB, TaK RaK cneKTpoCROillliI eHepreTnqecrotX ypoB
Heii pa,n!tMbHmc BO86yJK,IJ;eHHil co,nepJKHT BalKHYJO IlHqJOpMatmIO O saBHCllMOCTil 
OT MB.lKKBapROBHX paccTommil IlOTeHUIIMa CM, y,neplltHBaIOIIIIlX KBapKn B a.n
pone. 

Oco6eHHOCTbIO cneKTpocKonnn nerrooc KBapKoB JIBJIJieTCJI TO, qTo oHa 
SIBJIH9TCJI O,nHHM ns ~CHOBHHX IlCTO~KOB cne,neHHil O HenePTyp6aTHBHHX 
ecJxI>eKTax B KBaHTOBOil xpOMO,mIHaMliK9. IlpoBe,neHHHMH IICCJie,noBaHID!MlI 
IIMOJK.eHo HaqaJio lICCJie,noBmmii B BaJKllOM HarrpaMeHHn - Cll0KTPOCKOIIIlil 
pa,mIMbHHX COCTOmmil nerrot:X KBapKOB. 

Ha OCHOB0 IIMytleHHHX pesynbTaTOB MOrYT 6HTb IlSMeqeHH BaJKHHe 
CBe,neHHSI O npocTpaHCTBeHHoil'RapTnHe a,npoHHHX B3auMO,neilcTBilil Il Me
xaHII3Me npo~cca ,m1qipaKill10HHoil reHepatmH pesonaHcoB. 

Anpo6agru{pa60TH: 

PesynbTaTH IlCCJie,nOBaHHil ,UMOlK9HH Ha·ceCCIDIX 0T,ne~eHIIH qJilSHIGI 
AH CCCP ( 1980, !981 II 1982 r. r. ) , na sace.nrunm 610po Or,nMemm H.ne p
Hoil qJJcISHKn AHCCCP (1982 r.), Ha Hayqno-Roop,m1HaimoHHoM CoBeTe 
II<l>B9 (1982 r.), Ha YqeHoM coneTe moor (1981,1982 r.r.), Ha Me~
Hapo,ItHIDC ROHqiepeHtmHX n cUMIIosuyMrucno·cpnsnKe BHcoKIIX eHeprnn, npo 
XO,mIB1IllIX B Hnomm (TOKHO, 1978 r.), lllBeiin,apmI (lii'.eHeBa, !979 r.), 
ClllA (Me,m1coH, 1980 r.), IlMbme (KasnMHPJK 1980,1981 r.r.), CCCP c.n,y6_ 
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Ha,1981 r.), CIIIA (HoPT.naM, I98lr.), IlopTyrMnn {]ncca6oH, 1981 r.), 
~pamnm (IIapIDK, 1982 r.). 

RY6/n.Ra¥JY: OcHOBHoe co,nepJKaHne ,m1ccePTamm ony6mmoBaHo B 
pa6oTax 1-2 . 

06'.beM n CTpykTypa • .llnccePTau:xm COCTOHT Il3 BBe,neHHSI n cer,rn man. 
0Ha HMOlKBHa Ha 202 CTpaHHrr.ax, BKJIIOqrur 6I pncynoK n Clll1COK UlITI!pye
MOil JIHTepaTypu. 

CO.n;EPlKAIME PAEOTU 

B rnaBe I onpe,neJIJieTCR npe,ItMeT IlCCJie,nOBaHHSI u o6C,YJK,IJ;aJ<lTCH 
cBoilcTBa npon;ecca, HeKoTopue acrre1cru Teopuu MHoroKpaTHoro pacceHHIIH 
a,npoHoB Ha JmP8X n B086YJ!t,I{eHHSI BHYTpeHHeil CTPYKTYP~ MeMeHTapHoil: 
qacTHD;H~ □Ha COCTOHT ~8 ceMU naparpaq~B. 

B § l paccMOTpeHa 1mHeMaTU.Ra npon;ecca ,m1cIJpaKmm. B § 2 Ha oc
Hone o61l{eit CTPYKTYPll aMWIHTY.nH npon;ecca ,m1qiparu1;1m a,npoHon na ff.npax 
c.nenaH aHMll8 BKIIa,na OT,nenbHHX ~eHOB Il IIO.RaSaHo, qTo 8MIIJIBTY.nH, He 
saBUCRll{Ue OT CIIUHa H II3OCIIUHa, ,na!OT BKIIa,n B KorepeHTHUii I!po~cc. 9To 
06CTOHTeJibCTBO IIPilBO,mIT K onpe,neJieHHIDA rrpaB~8M OT6opa COCTOHHHH n 
K Mexamrnrzy CMeKD;lm, pacCMOTpeHHHX B §§ 3 II 4. IlocJ<MbKY B Korepen
THOM rrpo~cce R,npo BsanMo,neilcTnyeT Kalt n;enoe Il COCTOHHHe .impa He Il3-
MeHReTCH, TO Me'1i,Ily II8,naJOOtlIM 8,npOHOM II R,npoM BO3MOlKe!I O6MeH COCTOH
HlliIMil C KB8HTOBID.rn ~CJiaMH BaeyYMa (IlMIOC IloMepaHqy.Ra) Mil w -pe,n
lKeOHOM. B cnyqae o6MeHa B8KYYMHIDA IIM!OCOU pOJ!i,I(e!lHM 60.30HHM CIICTe
Ma coxpmmeT .nucKpeTHHe KBaHTonue ~CJia na.naKI11ero MesoHa (sapff.n, 6a
pIIoHHoe ~CJIO, CTpaHHOCTb, C II G- qeTHOCTb, Il30CllUH), a IISMeHeHHe 
cmrna II qeTHOCTil npIIBO,mlT K po]K,ll;eHUIO 3TOit CilCTeMH B COCTOffHUHX o-, 
I'", 2-, ••• , ("HeHaTy~bHM cepHSI"). ]J.7m O6MeHa W - pe~eOHOM cox
paumoTCH Te iKe KBaHTOBHe ~CJia, KpoMe C Il G- - qeTHOCTH. BCJie,ncTBHe 
0TIDC CBOliCTB u:iyqenne npo~ccon .nuqipaKD;IIH a,npoHOB Ha .impax IlO3BOJJJieT 
TaIOKe npono,mITb ucCJie,noBamm caMoro H,nPa II B036YJ!t.I{eHIDI ero onpe,ne~eH
HHX COCTOHHilil:, B § 5 paCCMOTpeHH OCHOBHlle IIMOJKeHHSI Teopun rmoroKpaT
Horo paccemnm a,npoHOB Ha H,nPax u n~eHo ,m1qiqiepeJIUIIMbHOe ceqeHHe 
KorepeHTHOro npo~cca. Bo36,YJK,IJ;eHHe BHYTpeHHIDC ,mlHaMH':I0CIOOC CTPYKTYP 
MeMeHTapHHX qacTIID; n npo~ccax ,m1qipamnm o6cYJ!t.I{aeTCJI B § 6. Pac
CMOTpen npo~cc ,m1qipaKtmn a,npoHa Ha CJIO]KHOil COCTaBHOil CllCTeMe H IIOKa-
38HO, TITO CM3b eilKOHaJibHOit ql88H B OIITII'ISCKOM no.nxo.ne C qiason B no.n
xo.ne MHOroKpaTHHX.CTMKHOBeHUit Ha yponHe KOHCTIITyeHTOB IIOSBOJJJieT yc
TaHOBllTb, qTo MHitM8R qacTb onrnqecKoit ql83U onpe,neJIJieTCJI BHYTP9HHHM 
B086YlK,IteHUeM COCTaBHOit CllCTeMH. CocTaBHHe n .n1a.7IbHO-pesoHaHCHHe MO
.neJIH a,npoHOB npe,ncKa8llB8IOT CYll{eCTBOBaHHe BO36YJ!t.I{eHHHX COCTOHHHit C 
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O.IJ;IIHaKOBUMn KBaHTOBHMII 'mCJiaMH RaK y HaJieT~e:ll 'laOTHIJ.!I nplI ee 
.nnocomramm, Ho lIMeKI!lllX pasHHe pa,nRaJIJ,Hlle KBaHTOBHe 'mCJia. Ta.Kall 
B03MO]KHOOTJ, B03HlIRaeT ns-sa 60JIJ,IIIO:ll nepe.n;aini aneprmr oooTaBHO:ll ono
Teue npn MaJioM nepe,n;aHHoM HMITY:JIJ,Ce, a_TaroKe ns-sa orpaHlI'leHHoro Ha-
6opa COCTomm:ll no OlllIHY H '16THOOTH B KOHe'l!IOM OOOTommlI • 

B § 7 KpaTKO OllltCaHa 3KCll6pnMeHTaJIJ,Ha!I OltTY3IJ;rui K MOMeHTY nao-
TORIIIIDC ltCCJie.n;oBaHH:ll. . 

DlaBa IT co.n;ep.'ltllT .n;eBSITJ, naparpaqioB H llOOBJimeHa llOOTaHOBKe BK-
cnepltMeHTOB Ha 5-MeTpOBOM MarHHTHOM HCKpoBOM OIIeKTpoMeTpe Ha yc-
KOpltTeJie 70 TuB B r. CeprryxoBePJ 

HoCJie.n;oBaHHe npoueccoB KorepeHTHoro o6pasoBaHIIJI MHoroMesoHIIliX 
OltCTeM Me30HaMl1 Ha JI.IUl8X Be, C . At , Si ,n ,Cu,, A9 . Ta., l'I 
ff; npl'I aHepI'WIX 25 H 40 TuB 6wro ocYllJeOTBJieHo B npon;ecoax: 

7T~ + A - 7T + + 7T--t lf- + A, 
7[-+A-.. 7TT-t1T.,-t1/~1l--t1T--fA." (A) 

Ilplt CeJieKD;l!lt KorepeHTHIDC B38ltMO,IteiiCTBlIH HCllOJIJ,30BaHlie JI,IJ;epHIDC 
MIJIIleHe! HMeeT pim npemzymeoTB no opaBHeHIIIO o Bo,nopo,nHHMII MIJIIleH.m.m: 

a) ns-sa MaJIOOTH rrepe.n;aHHoro 4-x HMnyJIJ,oa MIJY o6eone'lltBaeTO.ll 
BHCOKaJI OTerreJU, KorepeHTHOCTH BOJIH ~ lllltpoKOM .nnarrasoHe l'IH

Bapl'IaHTHHX Mace, 
6) ns-sa MaJioro BKJia,na HeKorepeHTHHX rrpoueocoB, H){YlllllX Ha OT

.IJ;~I,HHX HyKJioHax,n MaJIOl'OBKJIE6ia aMIT.7IlITY.It o rrepeBopoTOM 
OITHHa, 

B) OTCYTOTByroT HeO,nH03Ha'lHOOTlt aHrumsa, o6yCJIOBJieHHHe o6paso
B8HlieM pesoHaHca N~ , 

r) H3-3a B03MOlKHOCTlt lt3y<Iemm rrorJiomemm: HeCTaOHJIJ,HOii 6030HHOfi 
CHCTeMH B JI,IJ;epHoii MaTepHH. 

B § I pacCMOTpeHH BKCrrepHMeHTaJIJ,HUe yCJIOBIDI, ooecrre'lltBalOlltlie 
pe:rucTpalllIIO npouecoa, Kor.n;a JI,IJ;PO OOTaeTO.ll B OCHOBHOM OOCTOJIHI'IH •. Clto
TeMa sanperiiruootUX O'l6T'll'IKOB-OaH,nBll'leii, OK~ Ml!llleHJ,, CJiyJKWla 
.D;1IS1 lIORJllO'leHIDI CJIY'laeB B086~8HIDI H pa3B8Jia JI,IJ;pa. MonOJIJ,30BaHHe 
TaKOfi T6XHlIKH ll03BOJIWIO B ,ItaJIJ,HeinneM aJiaJII'I36 OCYlll6CTBHTJ, pas,neJie
HHe KOrepeHTHHX H HeKorepeHTHHX oo6HTHfi H3-3a pasnoro.HaKJIOHa ,n;nqi
paitmmHHOl'O. llltKa n HeKo:repeHTHoro ce'leHltlI. B § 2 paccMoTpeHH Tpe6o
BaHRlt K TO'll!OCTlt H3MepeHlI:ll 4-x MepHoit rrepe.n;ai:m U mma!)HaHTHOii Mac
OH, pox,neHHoii 6030HHOfi CUCTeMH B KOI'epeHTHOM rrpouecoe. B § 3 Oqx)PMY
JmpoBaHll Tpe6oBaHli/I K TO'll!OCTlt U3Mepemm ltMIJYJII,COB U yrJIOB 38!)lllKeH
HHX 'laOTUD; JT.7IJI BH,neJie.HIDI CJIY'IaeB C poi;meHUeM ,ItOITOJIHlITeJIJ,ffiDC HefiT-
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paJII,HHX M930HoJflrro.1ta8aHO, 'ITO .D;1ISI Bll,I(eJieHIDI RaK 'MeW]:eHHHX, TaK lI 
6HOTPIDC HeiiTpaJIJ,HHX M630HOB He06XO,nBMO ,ItOCTll'll, HMIJYJII,CHOl'O paapeme
™ .D;1ISI 3SPllJK8HHHX 'laCTltD; ~Pg ~If. §§ ~ llOCBJimeHll onnoamno 
3KCrrepn:MeHTaJIJ,JIOii: YOTaHOBKII. ManmTHllfi lICKpoBoii orreKTpoMeTp (MHC) 
oo.n;ep.'ltllT 50 OITTH'leOKl!X RaMep pa3M8poM I,3 X I,I ~o sasopoM 2 CM. 
KaMepll 3allOJIH&m![OJ, HeOHOM O ,no6aBKO:ll wpeoHa .D;1ISI YMeHJ,meHIDI BpeMeHlI 
llaMllTH npn:.60JI:r,nmx HOHHIDC sarpy3Ka2'· IlpHMeHeHlie mnpoxosasopHHX HCK
poBIDC RaMep II03BOJmJ!O o6eorre'!HTJ, BHOOicy'IO JllIBHeByro ajxIJeKTlIBHOOTI, Ra
Map ,no !5 'laOTHD; ll CJiellteHlie paspima B,ItOJII, TpaeKTOPIDI 'l8CTHD; JT.7IJI y:r
Jia ,no 30°. Pa,ItliaD;l!oHHrur WIHHa Ml'.tC cooTaBJIStJia !08 MeTpoB. Ilepe,n KruK
,no:ll rrapoii RaMep pacnOJiarwmc1, Me,n!Ille KOHBePTOPH, TOJID.tmlO:ll 8 MM, ·.D;1ISI 

MaT8!)HaJm3amm raMMa-KBaHTOB H O OTBepcTHeM ¢ 60 CM .D;1ISI Sa!)lllKeH-
. HHlC 'laCTHIJ;. 06ntl!:ll Bl'Ut crreKTpoM8Tpa llPHBe.neu Ha pno. I. CBeT OT HCKP 

c llOMOIJtI,IO OHCTeMH sepKaJI C06lI

II ijjl 
I 

- mm 
' l TIKI: /', fl /[NI/I(;/;! 

illl,;11;;;Jr '//;, 1~1 

u t!~j I 

i paJIOJt rurr1,ro napaMII o~eKTHBoB 
Ha ,nBe qx>TOIIJI8HKlI. 1IIHpm10tt 35 
MM, o6pasy.a: oTepeonso6paJKeHHe 

...... pa6o'lero 06'.beMa. Eaaa qioTo-
/ 
' rpaqMpoBamm: - 280 cM. , a pao-

•• • l, warmtt j 

\ t,JffMUHlllllRllll~IIR J 
llllJll8Bl, • , ...... ' • -
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cTomme O'I,8MKI! - 920 oM. B rrpoc
TPaHCTBe Cll8K'l'poM8Tpa pacrrOJia
raJiao:r, B ,nByX IJJIOOKOO'l'.l!X peII8P
Ha.a: CHCT8Ma H3 32 RpeOTOB, AA.a: 
onpe.n;eJieHruI TpaeKTbpHH ~aCTHIJ;ll, 
Bll3BaBll!ett TplII'rep, ClJIYJK]it7Ia OHO
T8Ma HS ,It80.a:Tll lIOKpoBIDC RaMep O 
lll81'0M I MM lI mecTH rrponopD;l!OHaJII,~ 
HIDC RaMep o maroM I MM, pacrrOJio
xeHHIDC B RaHaJie TP3HOilOPTHP0BKH 
ny'!Ra M830HOB~2JMJI H,D;eHTllqJHRa
D;IIH '180'l'HIJ;ll, Bll3BaBmett Tpnrrep, 
CJIYJm7IH ,nBa BOOI>Ml!Me'l'poBmc lI 
o,nHH ~eTupeXMSTpomrlt_:rasoBHe 
noporoBHe 'lepeHKOBCKHe c~eT'IHKH~ 

~1::;;~~,. IIpH m.myJI1,ce 38, 7 ThB/ o ny'lOK 
' ""'

0

' HM8JI npmieo:r, K-M830HOB I,8.% ll 

Pllo. I. 
061It1Itt Bl'Ut Manm'l'HOI'O llCKpoBOI'O 
Cll8KTpoMeTpa Ha RaH8JI8 ii" -M830-
HOB YOROPHTeJIH 70 I'aB B Cepny
XOBe. 
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0,3 % - f • llleO'l'b CD;l!HTWIJISID;l!
OHHllX O'leT'mKOB B COBll8.n8HRRX lI 
TPH aHTHOOBrra,na'l'eJII,HIDC 0'18'l''IHRa 
MOHHTOpHpo:eaJm HHT8HOlIBHOCTI, 
rryq:Ra, IIPH 9TOM .D;1ISI YM8HJ,meHH.a: 
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3arpy3roi HoRpoBmc RaMep H o6eone~emm 8MIJJill~oro 8H8Jlll3a B RpeM
HHeBOM ,It8T8RTOpe, 8JI8RTpomrna n:yt!ROBOro MOHllTOpa oo,nep,m!Ia MOR 
RpaTHllX COBna.nemni, ROTOpmi BH6Hpa,r_onpe,neJiemmit BpeMeHHott mIT8PB8JI 
Mffl!JJJ' llaCTHIJ,aMll n:yt!R8 ll TpHrrepoM R8R .no, TaR lI llOCJle TpmTepa. HH
qx:>pwu:i;wt c RaMep ll Cll8TllHROB llOCTYIIMa B oBM HP 2100. l.fmllelll, n0Me
nt8.1lac1, BHYTPH B8TO-CHCT8Mll Ha paccTomnm 70 CM" OT nepBOtt R8M8PH me. 
TOJllllllHH Mll!lleHett 6wm BH6paHH H3 YCJ10Brui:, llT06H norpe1II1tooT1> B yrJiax 
38 Cll8T MHOroKpaTHoro paocemmii: B Mlllll8Hll 6wra·M8HI,Jll8 ll3M8pllT8Jil,HOii 
oum6KH B yrJiax TpeROB B oneRTpoMeTpe. BeTO-OllC~eMa, ~Ott 50 CM no 
JIY.'iKY n · Tominmott meoT1> pa.nHall)ilomrux e.u;mmu, oKpyxan:a MllllleHl> H onpe
,neJIJJJia aRcenTaHC mco.na B cneRTpoMeTp, paBHHtt 28°. ,ltnsI CeJISRil)illl MHO
xecTBSHHOCTll 3aWJXSHHHX·ll8CTllU llCIIOJII,SOBaJiac1, nponopll)iIOH8Jil>H8.!l R8-
Mepa 60 x 60 cir c maroM 2 MM, pacnOJIOllt8HH8.!l BHYTPll Mal'HllTa. Il7.!oc
ROCTll KaMep X H Y 6wrn BK7I!OlleHH Ha coBna,nemm c Tpe6oBaHHeM, llT0-
6u no'KpattHettMepe ,ItBe llaCTll~ H8XO,ItllJIHC1, BHYTPH Koeyca ± !4°. ,ltnsI 
no,naBJiemm Hefl:Tpa,r:r,HJ:DC Me30HOB B yrJioBoM .n;HanasoHe ±s0 CJ1YJ!CWI raM
Ma-,neTeRTop Ix I 'Nf, ROTopllii pacnOJiaraJICJI Henocpe,ncTBeHHo y mco.n
Horo OKHa MaI'lnIT8. B pesyJil>T8T8 6wra ,ItOCTHreyT8 BepoJITHOCT1, HMHTa
Il)iIH Tpnrrepa 6 x ro-5 

,IT,JIJI llaCTII~ 6e3 B38HMO,ttettcTBHJI. PaclleT ajxlleK
TllBHOCTll perHCTpall)iIH ItorepeHTHJ:llC npon,eccoB (A) ll pa3pemeHI1e ycTa
HOBKll paccMOTp8Hll B § 9f1!JoqxpeRTHBHOCTl> perncTpall)iIH ROrepeHTHllX npo
IJ,eCCOB .no nepe,nall.0,5 (TuB/c) 2 He 38BllCHT OT 4-X MepHoii nepe,nallll II 
6JIH3R8 K IOO %, a OT HHBapI18HTHOii Maccu37f- CIICT8Mll )J.]lJI M80Cll 0,8 
TuB/c2 cocTaBIIJieT IOO % H 3aTeM Me,JVIeHHo na,naeT .no 85 % ,IT,JIJI Macau 
2 TuB/c2 • PaCCMOTpeHH B03MOJKHble IICTOllHHKll CIICT8MaTH'leCRllX C,ItBHroB 
B Maccax llaCTHU 38 Oll8T .n;HCTOPCllll OllTllllSCROil CllCTeMH, HSO,ItHOpo,ItHOC
Tll M!ll'HllTHOro llOJIJI ll norpelIIltOCTeft Il3Mepemm ROOp,ItHHaT penepHll.X Kpec-. 
TOB['f] 

B rJiaBe m paccMOTpeHH oonpocu cI10TeMH o6pa60TKH ,n8HHJ:llC. Pa3pa
·6oTaHH8.!l ClICTSM8 ll3M8peHHtt CHHMKOB II o6pa60TKH ll03BOJIJI8T OCYJlt8CT-:
BIIJITI,: 8BTOM8Tllll8CKOe lISMepeHHe CHHMKOB C llOMOl!U>IO C.RaHHPYRJ!l8ro 8BTO
M8Ta HPD 683 npe,ItBapllTeJII,HOro CHJITIDI M8CKll C06ll.TlIJI, rpacpnlleCKlltt KOH
TpOJII, OCHOBHJ:llC 3T8llOB o6pa60TKll, KOHTpOJII, TOllHOCTll.ll3MepeHHfl:, onpe-

. .n;eJieHRe lI YlJST .n;HCTOPClltt \PR7Il,M8 lI CllOTSM!I Il3M8P8Hllil II ajxlleRTHBHOCTH 
Itali{,I(Oro aTana o6pa6oTKll. STa ·cn:cTeMa BK1IIOll8eT aBTOM8THllecKpe pacnos
HaBaHHe TpeROB Ha cTepeonpoerunmx co6ll.TlIJI, ocYnteoTBJieHHe o6pa6oTKH 
.n;ammx MaI'HllTHOro llOJIJI lI OllTlI'lSCKOil OlIOTSMll, BOOCTaHOBJieHHe BeplllHHll. 
B38HMO.n;e'ttcTBIDI, reOMeTplllleCROil lI KllHSM8TlI'leCKOil peKOHCTpyKil)iIH co6u
TWJ..C1S'J 

B § I lISJIOXeHa CllCT8M8 ynpaBJieHHJI IIpon,eccoM lI3M8peHHJI Ha CR8HlI
pyDllHX 8BTOMa.Tax HPi/3/ .•I?H.lll,MOBa.f! llilg)Op~ li3M8p.fL7IaCI, Ha ,ItByx CKaHII-
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pyianruc aBTOMaTax H8U!IOH8.7lbHOro ll3M8pllT8JII,HOro IJ,eHTpa B Eo.nOHI,:, pa-
60T8JtlltlIX B peimMe "nym-nyJI" COBM8CTHO co Cll8Il)iI8Jill3llpoBaHHUM nponec
COM, R Ha CK8Hll.PYI0018M aBTOM8T8 OIDlli. 0CYnteCTBJieHa HacTpottKa OCHOB
HJ:llC napaMeTpoB CR8HlI.PYI!lllllX 8BTOM8Toi~OcHoBH11?.m: xapaKTSPIICTIIKaMll 
HaCTpOilRn CJIYlKWill ajxl)eRTlIBHOCTI, P8I'llCTpail)iill lICKp, perrepoB, B8JIH'Il!-

. Ha OCTaTO'IIHOil .n;HCTOPCllll qi:wr:r,r.ia, TO'IIHOCTI, onpe.n;eJISHHJI neHTpa perrepa II 
ee .n;Hcrrepcrui: • .ItnsI MHOroJIYll8BUX co6UTliil ajxl)eRTllBHOCTI, ll3Mepe.HHtt Ha aB
TOM8Tax COCTaBMa 95-9? %. B rrpon,ecce ll3MepeHHii ROHT,POJIIlpoBaJIOCI, Ka
ll8CTBO lI TOllHOCTI, llSMepeHHtt perrepoB, ,neJiancJI ]ll8T .ICHCTopc:rm qJHJibMa H 
00Ylll8CTBJ.IHJICJI rpacpnlleCKlltt KOHTPOJII, Kallt,ItOro 3Tarra o6pa60T.ltll, B § 2 , 
lI3JIOX8H aJirOPllTM Haxox,nemm HenpepUBHott KapTU M8rHHTHoro IIOJIJI crrert
TpoMeTpa H3 .n;HCKpeTHOro Ha6opa H3MepeHHil. 0CYlll8CTBJieHa cpll3llll8CR8JI. 
IlpoBepRa Haff.n;eHHoil K8,PTH IIOJIJI ITYT8M pememm ypaBHeHRtt MaKCBeJIJia, B 
§ 3 rrpe.n;cTaBJieHa o6nt8JI CTpyKTypa CllCTeMU o6pa60TKll •. B § 4 IIOCTpoeHa 
M8T8M8Tllll8CR8JI MO,It8JI1, OllTllll8CKO.fi CllCTeMil CII8KTpoMeTpa, CBJI3UB810lll8JI 
llSMepeHHJI liS06pWKeHHtt Ha qJHJibMe C IIOJIOXeimeM B rrpocTp8HCTBe. Ilapa
M8Tpll 3TOil MO.D;eJIH, He 3aBHCJIIIUie OT YCJIOBliii qx:>TorpacpnpoB8HllJI H ll3Me
peim.tt, JIBJIJ!IOTCJI OIITRlleCRHMH KOHCT8HTaMH CllCTeM!I. Ilpn IIOirCKe :3TRX KOH-
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Pnc. 2. 

.!tll@iepeHtmaJihHoe cetieHHe o6pa30B8HHJI 3TT- cncTeMU Ha JI,Itpax 
B HHTepBane r.iacc I - I,2 rsB/c2 

a - Ha JI,Itpax Be • C ' Ae. Ti. 
6 -cu., A3, Ta., pf,• 
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,llnqxliepeHI~aJil>Hoe ceqe1me o6pasoBaHWI 377"-cucTeMU Ha HJU)ax 
B IDITepBaJie Mace I,2 - I,5 raB/c2• 

cTaHT 6Wlll y<ITeHU llCKalK0HIDI (pR1ll>Ma Ha Bcex 8T8ll8X o6pa6OTKII ll ll3Mepe
Imi1, ~CTOpclllI onTll'i6CKOH CllCTeMU·n BJilllIHlle MaI'Hl'lTHoro-nOJIJi. ID.myJII,
CHOe paspemeHne cneKTpoMeTpa nOJiy<IeHo paBHHM ';; = (0,5 ±0,I5) %, a 
paspemeime no r;ry6llHHOMY ll a3HMYTaJil>HOMY yrJJ:Y COOTBeTCTB6HHO paBHO 
o ..\. = 0,I5 Mpa,It ll oj = 0,I5 Mpa,n_(l3J 

B § 5 ll8JIOZ6H MeTO'A pacnO3H8BaHWI o6pa3OB Ha ~yx npoeimWJX. 
IlpoBe'AeH!,1 ll3MeHeHM B pa6oTe nporpaMMU ll aJiropnTMOB C nElJll>D noBlillI6HIDI 
aqxlieKTllBHOCTll pacnosHaBaHllSI co6UTlli1~ H8'A0lKHOCTll ll Ka'i6CTBa npncoe~
HeHHIDC llCKp_K Tpeey. ~OCTlll'HYTa s((xlieKTl'lBHOCTI, CllCT6Mli pacno3H8BaHRII 

92 % ll oaa He saBllCllT OT llHT6HCllBHOCTll CJryqaiiHoro qioHa Ha CHllMKe, 
B §§ 6,7,8 paccMOTP6Hli Bonpocu reoMeTpll'i0CKOro H_KHH6MaTll'i6CKO

ro BOCCT8HOB1I0HIDI co6UTM ll noncKa BepllillHU B38llMO'A6i1CTBM. TntaTeJil>HaJI 
KMn6poBK8 'AOfiYCKOB Ha 6paKOBKy TO'ieK, reoMeTpll'i6CKIIX ll rumeMaTll'iec
KllX napaMeTpoB CllCTeMU o6pa6OTKll no3BOJIWia OCyY!leCTBliTI, MaCCOBJD o6-
pa6OTKY ~aHHUX ll3MepeHliii- !IOJIHOe ttliCJIO ll3MepeHH!,1X co6UTl'li1 COCTaBWio 

753000 co6UTllii, nplt 3TOM I53000 -37f-C06UTllii, I4786 - S"-,,- -co6u;.. 
Tntt. PaspemeHlie no llHB8PliaHTHOii M8CC8COCTaBWIO 26 MsB/c2 B O6.naCTll 
Macc37f-c1tcTeMu ~ I TuB/c2 n 34 MsB/c2 MH Maccu 2 TuB. Paspemeim:e no 
3-MepHoii nepe~aqe o a = I7 lfaB/c. _ 

. YJ. 
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B 'ieTBep:rott rJiaBe npHBe'AeHo ~qxliepeHll;l'[aJil>Hoe ce1Ie1me nponecca 
~ippaKll;l'[OHHOro o6pa3OBaHrut 3TT"- CllCTeMU Ha HJU)ax, .I(llqxliepeHll;l'[aJII,HOe 
cetzeHne ..37f-CllCT8MU nOJP,f'ieHO Ha BOCI,Mll HJU)ax, ,WI.ff Tpex llHT8PBaJIOB 
Macc)1T"-cn9.TeMli: I-I,2; I,2-I,5 n I,5-I,8 TuB/c2 n npe'ACTaBneHo Ha 
pllc. 2,3,4'.61cll1IOllIHOi1 KpllBOtt noKasaH pesyJil>TaT lpllTa cetzemm no T8Opnit 
MHoroKpaTHoro paccemnm:, nyHKTllpHott - HeKorepeHTHoe ce-cze1me. IlOJiyqe
HU ~aHHue O HaroroHe cetzeHntt MSi BOCI,Mlt n;n;ep l'l TpeX llHTepBaJIOB 317"-MaCC. 
HaMOH ~ippaKll;l'[OHHOI'O lll'lKa npaKTlltzeCKlt He SaBltCRT OT MaCCU p0JK,1{8HHOH 
.) 1T- CllCT8MU ll CWILHO M8HJl8TCJt OT JierKoro K TSDK8JIOMY JmPY, BMB'A He
KorepeHTHUX co6UT1ti1 B ~cppaKll;l'[OHHott o6JiacTll COCTaBJIJieT 6% ,WI.ff n;n;pa8e 

II 2 % ,WI.ff CBllHIJ,8. HaMOH HeKorepeHTHOI'O cetzeHlllI nOJiyqeH paBHUM 
~ 8 (TuB/c)-2• Ms aHaJillsa A-saBncHMocTll ~qxliepeHll;l'[aJILHUX ce'ieHiltt npH 
t'""' 0 nOJIYtieHo' 'ITO llHTepcenT ce'ieHM HM68T 3aBHCRMOCTI, ~ A 4/3 MSi 

Tpex ~roiasoHoB Maco .3,r-cnoTeMU. HHTepoenT HeKorepeHTHoro oetzeHM, 
noJIY'ieHHUfi aKcTpanOJlf!ll;l'[ett ns 06.nacTll 60JILIIIEX nepe'Aatz, corJiaoyeTca c 
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j - -.t,r;~;~>t' . 
PHc. 4 

.I(llqxliepeHll;l'[aJILHoe cetze1me o6pasoB~ 3-rr - cRCTeMU Ha HJU)ax 
B llHT8pBaJie MaCC I,5 - r,s TuB/c. 
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88BlICIDIIOCTl>IO ~A I/3 H 0Tpallt88T TOT <paKT, . '!iTO HeKorepeHTHOe pacce.mme 
rrpoHCXO,IU!T Ha OT'A8JII,HWC HYMOHax. CrreKTp aqqieKTmllWX MaCC .3tr -CHCTe
Mll JT,lIJI KOrepeHTHHX co6UTHn IIP8'ACT8BJI8H Ha p:ac. 5. Ha cpaBHeHllll cneK
Tpa Mace JT,JIJI 6epH.71.7Iwr :a cB:aHna :mwto, ·- '!iTO smepmul ifx>pr.$1KTOP no'AaB
MeT KorepeHTHOe poJK,JJ;eHHe 60Jil>IIDDC MaCC np:a Yl38Jllit{8Hlm 8TOMHOI'O Beca 
H.ItP8 Mm118HH • 

B § I rrpHB8'A8HU peayJI1>TaTU qm:Ta 0 ,IUiqqJepeHIJ;HaJII,HOI'O H HHTerpaJil>HO-
ro ce'ieHHn rrpouecca (A). ,IJ,nqxpepeHD;HaJI1>Hoe ce'ieHHe ecT1> c-yMMa BMa.u;oB 
KorepeHTHOI'O H HeKorepeHTHOI'O ce'ieHllll: 

_, 2 d2 Jlt:"' Ko2 c:1,2 0 /le1C07,.. 
_C;<.-'-_CJ~ = __ u__ + 

di'd.M3,r dt'dM~,rr di'dM?,rr - 1 

rA• a2 e,= C(t; M31r)· A2· IF (-( M3,r)l2 
d-t'dM3Tr J 

C ((MJTT) = Co (M3rr) · exp(-8-t'),, 
C ( c1..2 c:s-

o M~11)=dt'd.M 
.-,3r, I t'=O 

Co-- ce'iemte 37[- -po~eHIDI Ha lfYKJIOHe, A - aToMHilll Bee smpa MHllleira. 

,oo 
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. Pll:c. 5. 
CrreKTpU Macc37T-CHCTe
Mll JT,JIJI paaHHX smep. 

.I 
I., 
f 
i' 
i 

-~ 
' 
1 

i 
i' 

l 
\I 

I 

f 
J; 
t ,, 
I 

r 

B COOTBBTCTBlIH C Teop:ae:li MHOI'OKpaTHOI'O paccerunm q,opr.$1KTOP HM88T 

1ct11Jtr)= 2ufaifa(.f,.exp~ ~\-mi~I.Jo(P-f f)p(t.z}~ 
-oO O ' 'j 

e.:cp{ if ( tj·e:rpf(1-to1,} ~ ~rt.iq. expf (I- id,) "i ~rul 
➔-

(f,1) - KOOp.rtH~aTa poJK,JJ;eHIDI, f - IIPHU8Jll>HU:li rrapaMeTp, OCI, ie HaII-
paBJieHa B'AOJII, lIMIIYJil>Ca f IIS'AaJallBI'O M680Ha,_p(t,~) - IJJIOTHOCTI, smep
HO!i MaTepHH.f('l)=fr+exp(~~g-& rrapaMeTpaMH a,= 0,545 qiepMH H 

C = I,I2f• AI/3 , T1 H 7.2 - IIIJ<?qm:Jll>HUe 'PYHKimH rra.u:8.JOOleii H BUXO,Itlt
ll{ett BOJIHU; e.xp(i J) - qiaKTop, Y'iHTimaIOOUiii KYJIOHOBCROe paccemme 
Bxo.n;mqett 'iaCTHD;lli CX1 H.~2 - OTHomeHHe peaJI:r,Hott K MHHMo:li qacTH ceqe
HIDI 7T .IV H (371),V B8anMO~encTmm; 61 H ~ - IIOJIHOe ce"!eHHe 7T,y' 
H (3,r) N- B38ID,!O~eficTmm. 

c(_2 0 1/eKo'Z } 5 ( , ) 
'd - J0 {M37r1 A • (M3rr1 A 

el-I: M.311 

ct, 2 (j II ljl(A DI/. 

ct. t' d /13,r I 

r'Ae Io - HOPMHPOBO'!iHUtt qiaKTop, S (I; MJ,,Aj-~KTHBHOcTI> per:acTpa
ImH HeKorepeHTHWC co6UTHn. IlpH cpaBHeHHH c 8KCrrepHMeHTaJII,HUM ce'ie
HH8M B-T80p8TH'i8CK08 BUp8llteHHe 6wra BHeceHa rrorrpaBKa Ha 8KCIIepHM8H
T8JII,HOe paapellleim:e. PeayJI:r,TaT (pllT8 ,IU!qxp8p8HIJ;H8JII,HUX Ce'ieHHtt IIOKa-
88H CIJJ!Ol!IHHMa R~HBllMII Ha p:ac. 2,3,4 C napaMeTpaMH ol.;a = 0, 
8 = 8 (rsB/c)- , ~ = (I6,9 ± 0,6) M6H JT,JIJI IDITBPBaJia I-I,2 ToB/c~ 

+ ' + 2 (I5,2 - 0,6) M6H JT,JIJI I,3-I,5 H (!7. - I,I) M6H JT,JIJI I,5-j8 raB/c. 
HHTerpaJII>HOe ce'ieHHe H peayJII,TaT qm:Ta ll0Ka88HU Ha p:ac.6 r9; 

B § 2 npe~cTaBJieHU ,IUiqxflepeHIJ;HaJII,HOe H HHTerpaJII,HOe C8'i8HIDI 06-
paaoBaHIDI s-.,,.-- CHCTBMH. Ha p:ac. 7a ,rrpe~cTaBJieHO ,IU!qxpepeHIJ;HaJII,HOB ce
'i8HH8 H Ha p:ac. 76 HHTerpaJII>Hoe ce'ieHHe o6pa80BaHRll 5°7T-CHCT8Mll~ 
cIIJiolIIHott Kpnott noKaaaH peayJII>TaT qmTa. Ce"leHHe norJIOIIlBHIDI Sr-c:ac
TeMU HYMOHOM IIOJI]'i8HO paBHUM IO M6J~kaK ce'ieHHe norJI~lll8HIDI37f-CHC
T8MU HYMOHOM, TaK H S7(" CBH,It8T8JII,CTByeT O MaJIOCTH rrorJIOIIlBHRll H8CTa-
6Ml>HOtt C!080HHOii CHCT8Mll B smepHon MaTBpHH.f-,J 

B rJiaBe Y paccMOTpeH MBTO'A napIJ;HaJII,HO-BOJIHOBOI'O 8HaJIHSa ~8HHUX 
H 0611t1Ie xapaKTe,PHcTH.IG'i nponecca. AHaJIHa ~aHHUX 6wr BUIIOJIHBH JT,JIJI: 

a) KorepeHTHHX co6uTHn JT,JIJI Bcex smep BMecTe c i' < t'f't , r~e t'# 
- 4-nepe~a'ia, COOTB8TCTBYJOOl8.ll rrepBOMY ,IU!(ppaKIJ;HOHHOMY MIDmMYMY' B 
ce'ieHHH, 6) OT~8JII>HO JT,JIJI rpynn smep c U8Jlf,IO onpe~eJieHHJt A-88BHCHMOC
TH IIOBe~eHHJt nap!Jl!aJII,HUX BOJIH, B) JT,lIJI HeKorepeHTHHX C06UTH!i C 
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H 100 JOO A 

Pn:c. 6. 
ffiITerpaJihHoe ce'!eHHe 
KorepeHTHoro rrpouecca 
,nJIJI Tpex HHTepBaJioB Mace 

.311"- CHCT8Mll. 

f:'"'< -1:.' < 0,5 (raB/c)2 wm Bcex .imep 
BM8CTe, r) W1R: pasHUX HHT8pBaJIOB ITO -t' ;II,lIH. 

rp,YIIII JierKHX JI TSDKeJIHX .imep. 
B § I rrpoBe~eH aHaJIHs ~aJIHTn-pacITpe~e

Jie1mtt H crreKTpa ,ItHIWOHHliX MaCC, KOToputt rro
Ka8WI, 'ITO ~OMRHHpYJ(lltHii BK.II~ B CITeKTp ~
ITHOHHWC Mace ~aIOT ..P -MesoH n I -MesoH, 
a TSKllte S - BOJIHOBO8 7f+7r- COCTOSIHHe • IIa
paM8TPH88nHJI S- COCTOJ!lmJI ~oHHott CHC
TeM!l 6wza c~e.naHa KaK c ,E. - pesoHaHCOM 
< JP= o+, me. = o,?? raB, r = o,4 raB), 
TaK H c qiasott yrrpyroro 7f lf-pacce.f!HWI. B § 2 
pacCMOTpeHH OCHOBHHe xapaKTepHCTHKll: ITpo
uecca B -(; - KaHaJlhHOtt Cll:CTeMe Koop~aT. 

§ 3 ITOCBJmteH 6e8MO~eJihHHM MeTO~aM aHa
JIH88 CIIHHOBOI'O co~epJKaHHJI ITO llJIOTHOCTH coc
Tommtt ~aJIHTn-pacITpe~e.neHHtt n MeTo,ey- MoMeH
ToB. 

B § 4 HaJIOXeH MeTO~ ITapnHaJihHO-BOJIHO
BOI'O aHaJIHSa, paSBHTldl W1R: aHaJIHsa ITponec
ca ~q>paKnHOHHOI'O poMemm: 7{1tr0--CHCTeMll 

Ha ITpoToHe (G. Ascoli et al., Phys. Rev., 

I9 7.3' D7' 669). P~eHHast 3'1T - CHCTeMa C 
Maccott MST( B COCTO.mnm C ITOJIHHM yrJIOBHM MOMeHTOM j , '!eTHOCThIO p 
H MaI'IDITHHM KBSHTOBHM 'fflCJIOM 11 = Jc paccMaTpuBaeTCSI KaK COCTOJllllast 
l'J.8 ~llHOHHOI'O COCTOJIHli/1 CO CllHHOM j,, MaI'IDITHHM 'fflCJIO 17) , op6HT8Jlh
HHM MOMeHTOM (, 71--MeSOHa OTHOCHTeJihHO ~llHOHa. Tpe6OBaHHe coxpa
Hemm: '!eTHOCTH H HHBaPHaHTHOCTH OTHOCHTeJihHO BpaI!!eHHil ITO8BOJIJieT BH
pasHTh MaTpn:uy llJIOTHOCTH COCTommil l!epes COCTomme orrepaTopa OTpa
llt8Hllfl · OTHOCHTeJihHO llJIOCKOCTH poJK,UeID1i!, HM8XIll88 TO ITpeHMJiqeCTBO, 'ITO 
COCTOJIHli/1 co SHa'!eHHeM orrepaTopa OTpal!teHllfl,paBHHM +I,coOTBeTCTBYJ)T 
o6MeKy "HaTy-paJihHOtt cepHH" ITO '!eTHOCTH. IlOKa88HO, 'ITO B ITpouecc ~q>
paKnH.H ~HOB ~8IOT BK.II~ rrpeHMJiqeCTB8HHO MaJIUe 8H8'18HRII Op6HTaJlhHO
ro MOMeHTa, a BK.II~ 60Jihll!llX 8H8'18HHH IT~aeT 8KCITOH8HnliaJlhHO. 

Ce'!eHHe rrpouecca (A) HMeeT B~ 

- \ ]PM? -:i'fM'Y.* 
W(tM3,u51, S;.,0,0:'f)-L rn ~p I I (m 

JPMt'l. J, Mt/1 P Mn ~ 
J'P'11• 'l. · £ 

r~e }3PHI[ )'f'>111 - MaTPilllil llJIOTHOCTH ormcimaeT poJK,UeHHe COCTO.f!HWI 
C IIOJIHHM yrJIOBHM MOM8HTOM J , rrpoeitnHeil yrJIOBOI'O MOM8HTa f'1 , . '!8T-
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tt (B81c) 
o.ao 

PRc. ?a, 
,llHgxpepeHmtaJ!hHoe ce'!eHHe o6pasoBamm 

51T - Cl'lCTeM!l ;II.1IH. .imep 13e n Pl, H ~yx 
l'lHTepBaJIOB Mace. -

Be 

o.•o - a 
.; (l>61c) 

~-3 

::-
~ 

.1 

a.a c Mu < 3.0 r.6 

·01''-::s--:1:::oc-~---;:s:::0-:1:::0=0-=a:::oo;:;--A~ 

PRc. ?6. 

ffiITerpaJihHOe ce'!eHHe 
o6pa8OBaHHJI 5'1r -Cl'lC
T8Mll 

HOCThlO p , co6OTB8HHHM 8H8'1eHHeM orrepaTopa OTpal!teHHH '7. , MaTpH'!Hutt 
MeMeHT JrjJP11~ OIIHCHBaeT pacIT~ CHCTeM!l B COCTOJIHHe c orrpe'AeJieHHHM 
Op6l'lTaJlhHHM MOM8HTOM ~llHOHae OTHOCHT8JihHO OTpHI1,aT8JihHOI'O llHOHa H 

OIDIHOM m·;~; -[ C J p fj Ill]: M 1-ei 

I 

MaTpl'll!Hlltt 8JI8M8HT pacrr~a B CHCTeMe ITOKOH 37T- CHCTeM!l C 00h10 KBaHTO
BaHRII B~OJih HSITpaBJiemm: IT~aDJleI'O M88OHa BI:lP8llt8H l!epes ~aJmTnc>BCKYIO 
aMIIJIHTY.IC' C q>SKTOPHSanHett BKJI~a ~yxg:aCTH'!HOI'O COCTOSIHHJI (ll:806apHoe 
rrpn6JIIDJteHHe) H yrJIH opl'leHT8nHH 3-rr- CHCTeMU, HcKOM!lMl'l ITapaMeTpaMH sm
J.LfllOTCH 8JJ.eMeHTI:l.P -MaTPHIJ;I:l H KOMIIJieKcHHe ITapaMeTpI:l MaTPHtmOI'O Me
MeHTa ClPe.J·. TaK 1mK MaTPH'!Hlltt MeMeHT o~ n TOT xe wm pasHUX xa
HaJIOB 'AaHHOI'O] p - COCTOJnmJI, TO 8TO ITO8BOJIJI8T HaxO~Th KOMIIJI8KCHI:l8 

ITapaMeTpH : pa8HUX KaHaJIOB ~aHHoro)f' -COCTO.f!HWI l'l OITpe~eJIHTh OTHOCl'l
TeJihHHe q>88I:l COCTommtt. 

B § 5 BI:l'IHCJieHa aMIIJIIITy;na- pacrr~a 37f - cll:cTeMH l!epes ~aJIHTnc>B-
. CKYIO aMIIJIHTy,ey- 7r+y-- CHCT8Mll, CID.!MeTpH8OBaHH,YIO OTHOCHTeJihHO ITepecTa

HOBKll: KOOp~aT OTPHIJ,aTeJihHOI'O 71-:.MeSOHa, C~eJiaHa HOpMHpoBKa COCTOH
HHtt n aM!IJIHTy~a pacIT~a ycpe~eHa ITO nm:pHHe HHTepBaJia 4-x ITepe~a'! 
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ll MBCCll j7f- CllCTeMU. Ilp:a 8HaJm3e CBOilCTB 8MIJJIRTY~ P8CII8,I(8 II0Ka38-

H0, qTo llHTepqiepeHmm C0CT0mm:tt C pa3H0il M0.rt0il pacIIB,I(a .n;nJl o~aK0-

BllX qacTRU o6yCJIOB7leHa 6bse-cm.weTpR38I.tHett 8MITJillTy~. ~o o60T0.flTeJII,

CTB0 HMeeT 0IIpe.rt8JIJillllee 3Haqe1me .n;nJl H3Mepemm pewrl>H0il H MIDIMOil qac

Tett MBMBHT0B MaTpnU!,1 Wl0TH0CTH H YCTpaHR:eT HenpepUBHYJ> Heo~03Haq

H0CTl> pememm. B KOHUS naparpaqia npoaJtaJm3HpoBrum IIP8lIMYUlBCTB8 H H8-

,It0CT8TKH C,ItBRaHHUX IIpn6JmllteHHil, B qacTHOCTH, TOT He,It0CT8T0K, ~O Bll

qnCJieHHWI B § 5 aMWlllT~a paCII8,I(8 He Y.rt0MeTB0p,IeT YCJI0Bmo ynHT8PH0C

Tll 37{- C0CTOJlHHil. 

B § 6 ll3R0JKeH MeT0,It yqeTa ymIT8pH~CTll37f- C0CT0mm:il. YHHT8pltlle 

ypaBJte.HIDI TpexqacTHqtt0il CllCTeMU IIMyqeltll B qx>pMe yp8BH8lmil I'aitTRepa, 

cM31:lBalOOlllX T - MaTpney TpexqacTHqttoro pacce.RlIR.11 c pewrLHott K - MBT

pnuett. Pe111e1:me STIIX ypaBHeHHil II0 MeTo~ ~~eeBa II03BOJmJI0 YJ:mTapn-

30B8Tl> MaTpHqttUil MeMeHT m-:,P'f YHHT8pH0CTl> ~yxqacTH~0ft 8MIJJIRTY~ 

IIMyqeHa ns·Tpe60B8HWI IIp8BR7Il>HOro noporoBoro IIOBe.rtemm 8MITJillTy~ B 

COOTB8TCTBllH C TeopeMoil BaTCOHa. _ :;P.,e • 
B § 7 nMoxeH MeTo.rt onpe.rteReHWI Ko~eKcHUX napaMeTpoB C ~, 

peWil>HllX ll MHHMUX qacTeil M8M8HTOB MaTpnU!,1 Il/IOTH0CTH Ha OCHOBe 0606-
meHHoro M8TO.rta MaKCHMYMa npaB.rtOIIO.rt06M. 

B rRaBe wecTl> rrpnBe.rteHll pe3yRl>T8Tll rrapI.tHWil>HO-BORHOBOro 8HSRH38 

SKcrrepHM8HTWil>HllX ,ItaHJtllX. B rrporpaMMj' rrapI.tHWIEHO-BORHOBOro 8HWIH38 

6wrn: BH8C8Hll H8M8H8HIDI, yq:aTllB81001H8 reoMeTpnqecKHil 8KC8ITT8HC Tpnrrep

HOil CHCT8Mll crreKTpoMeTpa. IlMHoe q:aCJio KorepeHTHllX co6UTllH .n;nJlt'i-1:.'..,., 
r.rte i'~- COOTB8TCTBY8T ITMOlK81illlO rrepBoro.MHHIDeyMS B ~qxpepeHI.tHWil>HOM 

ceqeHHn, COCTaBR710 !!0900 co6UTHil MJI Bcex smep. IIpn ST0M BeJIHqnHa 

t'-¥< .n;nJ1 oT.rtMnHux smep cocTaB1IWia: & H C - 0,04 (raB/c)2, If{ n Si 
- 0,03 craB/c) 2 , Ti H cu - . 0,02 (ToB/c) 2 , A3 n Ta- - 0,OI (rsB/c)2 , 
PC - 0,008 (raB/c,2 • 0rrpe.rteReHHe Ha6opa Heo6xo~ rrapu:awr1>Hux 

BMH, 3aBUCJIIIlero OT MaCCll 37f - CHCTeMU, rrpe.rtcTaB1IJieT co6oil HTepaI.tH

OHHUH rrpouecc ns-sa Toro, qTo .rt8llte rrpn orpaJtHqeHHH BeRRlflllioii cITHHa 

37f-CHCT8Mll 'J~ 2 ' BeR:H~on op6llTWil>HOro MOMeHTa ~rrnoHa e,!: 2. 
n MarHHTHOro qnCJia M s.1 , Heo6xo~MO 36 rrapI.tHWil>HllX BMH. TaK KaK pe-

8YRl>TaT aHaJm8a He 3aBnceR OT Toro, CKMl>KO ,ItOITMHHT8Rl>HllX BMH BKJIJO-

qeHo, TO BKIIB,I(OM BMH M8Hl>1118 I % C ql8KTOpoM KorepeHTHOCTH 6Ml>1118 0,6 
6WIO rrpeHe6pelKeHO B OKoHqaTMl>HOM <pnTe ,ItaHJtllX, CocTomm:e .37T -Cl!CT8Mll 

HM88T CJI8,eyJ(ll!He CIIRHOBlle HH.rteKCll: j pH t,z, r.rte J p - cmrn H qeTHOCTl> 

3,r - CHCTeMU, e - op6nTWil>HUH MOM8HT ~ona, M - rrpoeKUWJ CIIHHa 

Ha HarrpaBJieJ:me IT8,I(8KIJl8ro M830Ha - OCH ,ic- B CllCTeMe IbTq>pn.rta-.ll)KeKCOHa 

H 12 - C06CTB8HH08 snaqenne orrepaTopa OTpaJKeHWI B ~OCKOCTH poJK,D;emm, 

'2 = -:t 1 . Ew.to Hatt.rteno' qTo BKIIB,I( BMH C ,z::: -1 MWI H COCTaBJllleT 

,.,_ 0,I %. BKIIB,I( BMH C rrepeBOpoTOM CIIHHa, .n;nJl KOTOPUX M::::t 0Ka8WI

CS{ MWIHM, IT08TOMY .n;nJl o6o3HaqeHIUI CITHHOB0ro COCTOJIHWI 3..,,-- CHCTeMU 
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npHMeM - JP[, , HMe.11 B ·Bll.rtY, qTo M,z_ =O+. 
B CHCTeMe 37T B KalK,ll;OM co6UTHH IIPHCYTCTByeT O~H 118 ~ITHOHOB: 

El 0-1), .f'(d, ,/(et). qTo Kacae-rCS{ s - cocTomm:JI ~rrnoHHo:ii cncTeMU, To 

ee napaMeTpnsamm 6Wia c.rtMana KaK c ""'. pesonaHcoM, TaK n c qiasSMH 

7!t1rn 1T"'1!0 pacceJIHUil • MHTeHCHBHOCTl, 0-S BMJtll ll H3M8HeHUe ee. 

ql83ll B IIp8,ItM8X OllIH60K He 38BHCRT OT IIapaM8TpU3aI.tHH ~OHHOil CllCTe- . 

MU, B TO BpeMR: KaK RHT8HCHBHOCTl> 1+s BORJtU MJI TTTf- rrap8M8Tpn8aI.Urn 

na 25 % 6ML111e e -IIapaMeTplisaI.tHH ii: RHTepqiepenmm BMH 1-tS n 1+p 
HM8eT pasHUe 3H8KII. Ha pnc •. 8 rrpUBe.rteHU RHT8HCHBHOCTH BMH 1-fS ,0-.S 
H o-p MJl pa3HOro TRIIa rrapaMeTpH38I.tHil ~ITHOHHOit 8Mll1IHTY~, a na . 

pnc. 9 qia.KTop KorepeHTHOCTH MelK,1J;Y BMHaMH o-s n f+S . B Ka'IecTBe 

OIIOpHoil BMHll B OM8CTH MaCC 0,8-I,4 raB/c2 B8.llTa BMHa o-p , a 

B RHTepBWie I,4-2 raB/c2 - f+s . BMHaO'"f'(pq)ru,.eeT Me,wieHHo MeHJI

mt:nilCJI CHrHWI B lllllpoKoil oMaCTH MaCC n BMHa 2+e1J1+ , xopomo ycTa

HOBlleHHoro A2-pe30HaHCa," OTHOCHT8Rl>HO o-p HM88T JIDHliil peSOHaHCHllfi 

xapaKTep. l-fcCJie.rtOB8H8 A-88BHCHMOCTl> BKIIB,I(a rrapUMBJil,HllX BMH ,wI.11 06-
RaCTH t' ~ 0,I (ToB/c)2 H Tpex RHTepBWIOB Mace .37["- CHCT8Mll, Haii.rte

HO, qTO BKIIB,I( COCTO.llHHii 0- ll 2- CllCT8M8TH'!8CKU YM8HnlllaeTCJl C aTOMHllM 

B8COM JI,Itpa-MU1118HH, a BK/Ia.rt COCTOJlHH.ll I'° - yB8RH'IUBaeTCJl. IlMyqeHo ce

qeHne 1mrepeHTHoro o6pasoB8HHJl Jir- CHCT8MU B pa3RR'IHUX IIBaHTOBUX 

cocTommmc, ero orrncaHHe rro qioprzyRaM Teopnu MHoroKpaTHoro paccemum 

II03BORR7IO ITMY'fl1Tl> cBe.rtemm o ceqemrn rrornomeHHR rrapI.UIBJil>HllX BORH B 
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Pnc. 8. 

1-fHTeHCHBHOCTl> BMH o-s, f+ 5 ll o-p,wI.11 TpeX rrapaMeTpH3aI.tHil 
~ITHOHHOH aMIJJlllTY~. 
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Pl!c. 9. 
CTellBHD KorepeHTHOCTll 
BOJIH o-s11 f+S• 

'· 
pa3HHX COCTOSIHWDC. Ms Ta6Jrnn;u Ha pnc. IO 
ceqeHlill rrorJiomeHHII BOJIH rrpHBeneHH WIH TpeX 
HHTepBMOB MaCC ll WISI 4-rrepenaq M8HDW8 O,OI 
(TuB/c) 2 • Ceqe.mm rrorJiomeHWI cocTommtt o-
n 2-B rrpeneJiax OWH60K COBIT8'A!llOT C ceqeHHeM 
rrornomeHWI M830Ha HyKJIOHOM (24 Md), B TO 
BpeM!l KaK ceqeHHe rrorJiomemm: :r+ cocTO.fIHIDI 
COCTaBJIJieT I5· M6~i].AHMH3 -1:.' - saBHCHMOCTll 
BKJI8'AOB COCTOfilmtt 0- ll :r+ WISI 'AByx rpyrrrr 
~ep: JierKWC.Be+C n TRllteJiwc A3+7a..+ pl, 
ITOKa3M, qTo BKJI8'A COCTOJllm:lt o- lI :r+ rroc
TOJIHeH c 4-x rrepenaqett WIH JierKIDC ~ep, B 
TO BpeWI KaK WIH TRllteJlllX smep Ha6JIIO,JJ;a8TCJ'I 
Y13eJinqeHHe BKJI8'Aa :r+ COCTOmmJ! B KorepeHT
HO:lt oMaCTll. MsyqeH BKJI8'A aMITJWTY'A C rrepe
BOPOTOM cmma BO BCe:lt o6JraCTll MaCC. B 06-
JiaCTH MMllX i' BK7I8'A 8THX a~TY'A COCTaB

JUieT necKOJIDKO rrpoueHTOB ll Y13eJra'mBaeTCJ1 c pocToM ·l-.' 11 M.3,r• Ha:lt'Aeno, 
qTo KorepeHTH0-06pa30BaHHWI CllCTBMa ID4eeT ITP8HMYlll8CTB8HHO MIDmMa71DH08 
3HaqeHHe Tp8TD8:lt KOMITOH8HTU CITHHa. 

B § I rrpencTaBJieHH naHHUe aHMH3a pe30HaJICHHX CBO:ltCTB :r+- COCTO
IDIHII. MsyqeHHe pesoHaHCHUX CBO:ltCTB AI-011rnan:a B :r+ COCTOJIHID! OCHOBaHO I . 
Ha BOJIHOBOM aHMHse naHHHX B KorepeHTHo:lt o6JiacTll, t ll A- saBHcHMoc-

TH OTHOCllT8JIDHHX q>a3. 

Q,t C NIW C 1.J l.J < N19 C l,S 1.5 C NH C l-1 

" ' I Ut I II t 2 

o· I JI • J JO ' • ' t • 
o· , 

11 ' I 26• ' 0." 
er Ut J JI t ' Ut , 
1•· I Ut I ' t I Ut ' ,. , Ut J ". ' IJ t ' ,. • . 11 t 2 II t • ,. 14 t I II t I " t 

2 

r I . Ml t It 21 t J 

1· , 
JJ t " "' 12 

JI t 10 

1· JJ I It 61 I In u, J 

Pl!c. IO. 
CeqeHHe rrorJiomeHHII rrapD,HMDHUX BOJIH B Tpex n:aTepBaJiax 

MaCC .37f-. CllCT8MII. 
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Pl!c. IL 
OTHOCllTeJIDHaJ! qiasa BOJIHH 
0(1+5 -o-p) 

WIH 'AByx rrapaMeTPl!SaIJ,Htt. 

Ha pllc. II ITOKa3aH xon ll3MeHeHWI OT
HOCllT8JIDH08 ip83U 1-1 S BOJIHH OTHOCllT8JIDH0 
o-:p WlH KOrepeHTHWC C06UTH:lt. 0THOCHT8JID

HaJI ipasa 1I3M8HR:8TCJI Ha IIOO WIHc -rrapar-1eT
pnsaIJ,HH Ha 85° WIH mr-rrapaMeTPl!SaUlflI. BToT 
pesyJIDTaT CBH'A8T8JIDCTBY8T O pe30HaHCHOM 
llOB8'A8HlIH 1+s BOJiml¥/BKJI8'A pe30HaHCHOro 
cocToJIHHJI B BOJIHe 1tS cocTaBJUieT 29 %. 
HsyqeHHe A-saBncHMOcTn oTHocnTeJIDHO:lt qia-
su 0(1 -f-$ - 0 - p) llOKa3MO, qTo C Yl38Jlllqe
HH8M aTOMHoro Beca ~a MHill8Hll ll3M8H8Hlle 
OTHOCllT8JIDHOH qiasu Yl38JIH~aeTCJI C ?0°WJH 
JierKHX smep no I30° WIH TRllteJiwc smepCfo] 
(pnc. I2), ~o CBH'A8T8JIDCTBY8T 06 YCM8HHH 
peSOHaHCHoro poJK,IJ;eHIDI AI-cncTeMU Ha TRllte

JIWC smpax. ll3M8H8Hll8 OTHOCllTBJIDHO:lt qiasu o(ftS- o-p)Ha Jierm smpax 
ll Bonopone cpaBHHMO ITO B8Jlllqnff8 ll C ll8M8H8Hll8M 8TO:lt ~asu B H8KorepeH-

I 
THOtt oMaCTll Ha smpax. CneJiaH BUBO'A O TOM, qTo 60JIDill88 rrpoJIBJI8Hll8 pe-
SOHaHCHWC cBo:ltcTB f+S(P'1/)- cocTommR c pocTOM aToMHoro Be·ca ~a o6y
CJioBJieH TeM, ~o HepeSOHaHCHaJI (f lf )- CllCT8Ma CMDHee rrorJiomaeTCJ1 B 
smepHo:lt MaTepnn, qeM pesoHaHCHoe. 
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+ ft ~+. ++ 
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·Pitc. I2. 

. B § 2 rrpen
cTaBJieHH pesyJID
TaTu HCCJl8'AOBa
HHJI peaoHaHCHUX 
·cBo:ltcTB 0-S-BOJI
Hut91BKJI8'A COCTOJI
HllJI 0-B oMaCTH 
Mace I- I,4 
TuB/o2 COCTaBJIJI
eT 23 % WIH Jier
KllX smep H I4 % 
WIH TJlllteJillX smep. 
ll8M8H8Hll8 OTHO
CHT8JIDHO:lt qiaau 
o(rrs-o-PJ 

B nnarraaoHe Mace 
0,8-I,4 TuB/~2 

rrpencTaBJieHO Ha PHO. I3 ll B rrpeneJiax OWH60K He 3aBHCHT OT rrapaM8TPl!3a
UlflI nllllHOHHOtt aMIW!TYJtll., ee B8Jlllqnffa COCTaBJIJI8T- 85°. MaccoBu:lt crreKTp 
o-s BOJIHH B llHT8pBaJie MaCC 0,8- I,4 TuB/c2xopomo OITllOUBaeTCJI peso

HaHCHOit ~PMYJIO:lt Epe:ltTa-Bnrnepa. 0THOCllT8JIDH8Jl qiasa a(o-s- f+S) 

A-3aBHCHMOCTD qiaau o(t1s-o-f) 
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Pnc. 13. 

(pno. 14) B BTOtt llte o6JraOTR MaOO, r'Ae BOJI
Ha f+S npoHBJ1SieT pesoHaHOH!tll xapaKTep, 
IlOOTOJtHHa If paBHa 150°. CBOfiOTBa o-s 
COOTOJIHIDI He RSMeHSDOTCJI O Yl3eJill:qeHReM aTOM
HOI'O Beoa JJ,IUJa. 3HaqnTeJIJ,Hoe ·ll:sMeHe:ime oT
HOORTem,Hott <paSl:l O(Q-S-0""/J)B o6JraOTR MaOO 
0,8-1,4 reB/c2 , llOCTOJllIOTBO <paSl:l BOJIHl:l 

o-S OTHOORTeJII,HO peSOHaHOHOit BOJIHl:l 1+-s 
B Tott !te o6Jracrn Maco, a Ta.Kllte 6pettT-BRr
HepoBo.Krur qiopMa MaOOOBOro oneKTpa H8IlOOP8'A
OTBeHHO YKaSl:lBEllOT Ha CYJll80TBOB8HR8 pesoHaH
ca 0-5 B Cll:CTeMe(f~t1TC KBaHTOBIOOI qno
JiaMI! Illl:OHa ( 1[1 - peSOHaHoj1f/B o6JraOTlf . 
Maco 1,4- 2,2 I'8B/o2 , KaK ~o RS Mao
COBOI'O oneKTpa 0-.S BOJIHl:l(pno. 8)' npll:OYT
OTBY8T BTopott Illl:K, RM8~tt 6pettT-BRrnepo
BC.K,YIO (!JOPMY• Ha pno. 14 IlpllB8'AeHa OTHOCll
TeJII,HasI <pasao(o-.5-{fS), ll:SMC;lHeHRe KOTOpoii 
B o6JracTR MaOO 1,4 - 2 I'BB/c2 COCTaBJIReT 
BeJIM~Y -120°. 06a pesoHaHCHl:lX COOTOmm.R: 
B BOJIHe03( 1T 1 R 1( 11 ) RMelDT 'AMCKpeTHl:l8 
KBaHTOBl:le qnOJia Illl:OHa If paCilS'AaIOTCJI no 
ORJII,HOMY KaHaJIY B COOTOJllIMe(7J'+pjSt 7f-, 
B paMKaX KBapKOBOtt MO'AeJIM OHR SllWIIOTCJI pa
'AliaJI1,HO-BOSOY)lm8HHl:lMH COCTOmm.R:M1!('1f J-cnc
T8Ml:ljl2/ 

0THOCllTeJI1,Hasl ~asa BOJIH 

0-S, o-p)Wf. Tpex napa
MeTpHSaUHil: 'AMillfOHHOil: aM

ILIIHTY'Al:l, 
B § 3 paocMOTpeH M8TO'A 0Ilp0'A8J18.HWI 

napaMeTpoB ,IJ8SOH8HCOB O IlOMOUU,D IlS'Ae-an
npoKCRMau;mi~f-!3-roT M8TO'A ROilOJII,SyeT BCD ll:MelO

IOIII.YlOCJI MH(!)OpMau,mo 06 llHTeHCllBHOCT.FIX R <pasax napUHaJIJ,HlDC BOJIH H ooc
TOll:T B IlOllCKe CTa6RJI1,Hl:lX IlOJIDCOB B aMIJJllITY'A8X B HIDKHett qacTll: KOMllJieK
CHOtt 8HepreTnqeoRoii ILIIOCROCTH, COOTB8TCTBYJ(ll\HX IlOJIOllt8HRD pesoHaHCOB, 
IlOROK CTa6RJI1'HlDC IlOJIDCOB B aMIIJillTy}:{8X OCYJll80TBJIHJICJI B COBM80THOM Oillf-

CaHHM 'AaHHl:lX KaK MHT8HORBHOOT8il:, TaK If BSaRMHIDC <pas BOJIH f+s , 0-5 H 
o-p C 8KCilOH8HUllaJ11'Hl:lM HepeSOHaHOHl:lM (!JOHOM, IlOJIOllteHll:e R IIIRPRHl:l peso

:HaHOHl:lX COCTOJllllfil: n~eHl:l OJie,!!YKIIUOOf: 116, ,.,, 

M A1 = (1255 ± 23) MaB, ~1 = (292 ± 40) MaB, 

20 

oeqeHHe pQJK..neimJI cr;i .. Af = ( 430 ± 27) MR6/IryK110H, 

M1t1 = (1240 ± 30) MaB, fir, = (360 ± 120) MaB, 

ceqeHHe po~eHHII ~ .. 11\= ( 54 ± 3, 7) MR6/HyK1IOH, 

Mru = (1770 ± 30) MaB, firu = (360 ± 50) MaB, 

ceqeHRe po~eimJI <r;, .. 11 11 = (II ± 1,3) MKC5/HyK1IoH. 
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Pnc. 14. 
0THOCHTeJI1,HasI <pasa 
0(0-S-f1S)B llHTepBaJie 
Mace 0,8 - 2,2 raB/c2 

B § 4 n_pnBe'AeHl:l pesyJ11,TaTl:l"HCOJie'AOBaIIIDI 
pesoHaHCH!lX B.KJIS'AOB B 06JraCTll 60JI1,IJmX MaCO 
31(- CllCTer.n!!'1B 3TOH o6JraCTlf !.faCC 'AOMllHilpyeT 
B.KJIS'A 2- COOTOJllIIDI, Ilpo6JreMa oymeCTBOBaHrur 
A3-pesoHaHca B aToil BOJIHe He 6wra paspeweHa 
B paHHMX 3KcnepMMeHTax, BOJie'ACTBlle He'AOCTa
TO~oro paspewemm II cTaTIIC~HRM, ~aHHHe Hac
TOSilllHX llCOJie'AOBaHRil Henocpe'ACTBeHHO CBM'AeTeJII,
OTBJDT o 'AM~PaRUHOHHOM o6pasoBaIDll'I A3-peso
IiaHca, pacnS'AaI001eroCJ1 no TpeM RaHaJiaM 2-.S( {~, 
2-p(p1T) H ,2-:2) (<!rr). Ha pno. 15 npe'AC
TaBJieHl:l MHTeHCIIBHOCTH 8THX BOJIH H llX <pasl:l OT
HOCIITeJII,HO BOJIHl:l 1+ S • <ropMa !.faCCOBlDC cneR
TpoB He saBHCHT ~T Bll'Aa napaMeTpH3aUHH 'AHilH
OHHOil: 8MIIJlllTY'All~ II ll:HTe!XlJepeHUHJI Melli,ey KaHaJia
MI! MaJia, BOJIHl:l 2-5 , 2-p H ;}-Jj OT

"J.WI TpeX napaMeTpllS8- HOOllTeJI1,HO f+S · IlOKaSHBaJOT cymeCTBeHIIOe ll3-

Ullil: .n;IDmOHHOil: 8MIJJillTY'AH,MeHeHHe OTHOCllTeJII,HOH cpasu, npH 8TOM MaltcH-
MaJ11,H08 llSMeHeHHe <pas ,wIJl Tpex BOJIH H8XO'AMT

CJI npll ~ 1,6 raB/c2 , BsaRMHHe OTHOCHTeJII,Hl:le cp831:l 2-5 , 2-p ll 2-.:Z, 
COCT8BJIJIDT He60Jil>lllYIO BeJIMqnHy H corJiaCJDTCJI c Ilp0'ACTaBJieHHeM, qTo A3-
MeSOH oBJiaaH o TpeMJI KaHaJiaMI!. B o6JiaCTH Mace 60J11,we I,6 raB/c

2 
aa

MeTHwl B.KJIS'A 'AaeT cocToJllIMe 2-:JJ ( /11). 3Ta BOJIHa IIMeeT xapaKTepHl:li1 
Illl:K. B o6JraCTll· MaCC ~-1,85 raB/c2 , a ee ~Sa OTHOCHTeJil>HO 1+5 Ha
qnHaeT HapacTSTJ, TOJil>RO O MaCCl:l I,65 I'8B/c2 ll MaRCHMaJll>Hl:li1 XO'A COOT
BeTCTByeT Macoe I,85 raB/c2 • IlOB0'A8Hll0 cpasl:l 0(2-s -2"'3J(lrr))'AO o6-
JI8CTll MaOC I,7 raB/c2 IlOCTOJIHHO, a B o6JracTM 60JIJ,Il.llDC Maco IlS'AaeT, 
qTo o6yOJioBJieHo ll3MeHeHI1eM cp831:l BOJIHl:l 2=tJ({rr). RaR MaCCOBwl cneKTP, 
TaR ll <pasa 2-::tJ(f 11)- BOJIHl:l IlOK831:lB8DT npHCYTCTBll:e pesoHaHCIIOI'O COCTOJI
HIDI B 9TOii BOJIHe npll ~ I,85 raB/c2 • IlO'A06Hl:le CBOHCTB8 8TOI'O COCTO
JlffllJI Ha6JIIO)leHH B Oill:lTe Ha BO'AOp0'AHOil MllllieHH (Daum et al, Phys. Lett., 

1980
1 

89 B) • Ha OOHOBaIUrn COBMSCTHOrO Oilll:CaHWl COCTOJIHlfi1 a-5 , 2-P , 
2.'"';l) (E 11) ll 2olJ ( frr) ' 6wro Hail.neHO' qTo COOTOJllIMe 2- CO'ASl))mT pe
SOHaHc KaR c Maccoit ~I,7 raB/c2 (A3), TaK n c Maocoi1 2,1 raB/c

2
• 
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PHc. I5. 
ilHTeHCllBHOCTH BOJIH p-5, . 
2-p u ,2-i, n me OTHOCll
TennHHe qi83H OTHOCMTennHO 
BOJIHH 1-t S . 

)laHHHe Hameil pa60TH no,n:TBepllt,IlaIOT 3TOT BH
BO,n:. CocTomm..e c MaCCOll 2,!5 raB/c2 HB
JIJieTCH .Ka~aTOM B pa,J:tll'.aJII,HO-B036.YJIUC0H
HOe COCTomme A3-pe30HaHca, a COCTomme 
c Mem,meil Macco:lt (I, 6- I, 7) - 'leTBepTHM 
.KaHaJIOM pacrr~a 2-- COCTOmm:H. Ha6.mo,nae
Moe noBe.n:eHHe HHTeHCIDlHOCTH ll qi83H BOJIHH 
~;rJ(f.t)o6MGHHSTGH CMI,HOit llHTep:IiepeH
IJ;IISH OCHOBHOI'O ll pa,It0'.aJII,HO-B036.YJIUCSHHOI'O 
COCTO.fllmH B .KaHaJie(1TT). IlapaMSTPH A3-
COCTOHHHH onpe.n:eneHH C noMOIIU,IO MSTO,n:a Ila
.n:e-arrrrpoKCHMamnI ll nOJly'!SHH paBHHMll 

M2 -s = (I624 ± 2I) MaB/c2, 

f,-;_-s = ( 304 ± 22) MaB, 

f12 -p = (I622 ± 35) MaB/c2, 
r2 -p = ( 404 ±ros) MaB; 

M2-:1) = (I693 ± 28) MaB/c~ 
r2_]) = ( 330 ± 90) MaB . 

B § 5 np1rne.n:eHH .n:aHHHe, c~eTenncTBYJOOtlle o Ha6~,n:eHHM peaoHaH
cHoro COCTOHHHH B BOJ!He 1-+lJ{PllJ B o6nacTH Macc~I, 7 raB/c2• Ee ~aa 
OTHOCl:ITMI,HO BOJIHH 1+5 B o6naCTli MaCC I,4 - I,9 raB/c2 llSMeHHeTCH 
Ha roo0 , a MaccoBHft cnemp HMeeT MaKCHMYM B paftoHe~I,7 raB/c2• 
IlapaMeTpH 8TOI'O COCTOHHHH, onpe.n:eneHHH0 C n0Mom1,10 Il~e-annpoKCliMa
mm,nOJ1y'!8HH paBHHMII 

f14+1)= (1670 ± 90) MaB/c~• f";-1:r:, = (300 ± IOO) MaB. 

B PaMRaX RBapKOBO:lt MO.It~ 8TO COCTO.fllme MO~eT 6HTI, HHTepnpeTl:IpoBaHO 
RaK ~aT B Pa.rt0'.aJinHO-B086~eHH00 COCTomme AI-MeSOHa. IlOJ!y'!SHll 
yRasaHMH TaroJte Ha BOSM~Oe cymecTBOBaHHe BToporo 2+ COCTOHHMH B 
BOJ1He/2+Pf+ ({.rr), no,n:o6Ho A2-MesoHy B o6JracTH ~me Mace. AHaJWa 
no.KasaJI 6eCCTPYKTYPH00 noBe,n:eHHe B~ co CIIllliOM 3+_ PesynnTaTH nap
InlaJII,HO-BOJIHOBOI'O aHamraa .D:aHHWC rrpn SHeprrui: 25 raB Ha smpe Ae no.n:
TBepllt.ll;aIOT ocHOBHHe pesyn1,TaTu,· n~eHHHe npn 40 raBc,r~ 

B rnaBe YII npe,n:cT~eHH pesyn1,TaTH aHamrsa no HepesoHaHCHofi 
-MO.D:Mlt po.lll,Il;eHMH 3-rr- OOCTOHHHH n paCCMOTpeHH HeKOTOpHe Bonpooll Me
SOHHOll cneKTpOCKOIIlllt. 

Tpy~OCTI, B~0HMH pesoHaHCHHX CBOHCTB COCTOmmtt, po.lll,Il;0HHHX _ 
B ,ItllqlpaKunOHHHX npoueccax, o6yMOM0Ha TSM, 'ITO n~ammit ~H ,ItllC
COunIIPYST B HepeSOHaHCHYJO CltCT0M,Y B COOTB0TCTBIDI C M0X8Hl!8MOM ,IlpM-
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na-Xmma-,UeK.Ka (MO.D:MI, .UeK.Ka). n,m·ormcaHIIH 8KCII0pltMSHTaJII,HHX .D:aH
HllX IIO 8TOH MO~~ 6llnlt y'iT8Hll aqxp0KTH H.D;8PHOI'O nepepaoceHHMH, rrepe
pacceHHHH B KOH8'llIOM COCTOHHitlt 'lepea pesOHaHO ll IIpaMOe peaoHaHCHOe 
pO.lll,Il;eHite • .IlliarpaMM!l, OTBe'lamme y.KasaHHHM ajxpeKTaM,npnBe~eHH Ha puc. 
16. PeaynnTBTH pao'leTa 8THX ,ItHarpaMM 6llnlt npoaHanMSllpoBaHH IIO IIpor
paMMe rrapunaJimo-B~oBoro aHamrsa. Pac'leT 6un o~enaH ;rr,ruI H.D;pa Me,Itll 
B 06JraOTll MaOf 0,8 - I,4 !'9B/c2 ll llHT8pBaJie. rrepe.n:a'l t' = 0,004-
- 0,006 (raB7c2). Pesyn1,TaT aHaJWSa IIO nOJIIOCHOM,Y rpaifll'rey noRasaJI, 

'ITO qiaaao(t+s-o-P)IIooTOHHHa It paBHS - 40° It He BOCIIpoll8BO,ItllT ~aHHllX 
OITHTa Ha H.D;8pHOt! Mmll0HH ( p1tc. 17) • (J)asaO(O-.S-0-PpaRllte nOCTOHHHa 
It paBHa 180°, a Ha OIIHTe OHa MeHH8TCH OT +70 .no 170° (pnc. 18). 

al f( 6/ 'Ii- a/ 

.,,-_i'<'.:,;+ ffr~:::'fi: 'ff..~I t, !t---tr p ---'if rI. p 
~ IP p . 
A A A A -A--A-

;r,;&~:if/1.: ~r:: 
Ar/ A A A/ A A e/ A 

PHc. 16. 
.IlllarpaMMl:l Mo.n:e.im. ,UeK.Ka. 

s•rl 

Hf 

3~ 

2r! 

rt 
500 

rt'HM/40 H311 

Pito. 17. 

1'S 
o-~~ 
• -noniot 

·-~f~~II! 

,!l!•S-O-PI 

IDiTSHCllBHOCTI, BOJIHH f+ S II OTHO
ClITMI,HaH q>asao(1+S-0-P)u cpaB
HSHH8 C paC'lSTOM ITO MO,n:en ,UeKKa. 

BM~ rpac])!!.Ka c H.D;epHHM rrepepaccemmeM O.KaSaJICH ManHM It He ua
MeHHeT XO~a qia:(!O~T8HCHBHOCTII B~ f+S ll o~s ItM0IOT xapamepHHtt 
MaKCm,f,YM B pattoHe I,05 !'9B/c2• AHaJIH8 8TllX ~aHHHX no M0TO.D:Y Il~e
aITIIpOKCHMamnI IT08BOJIJI0T aqxp0KTIDlHO OITHCaTI, ~aHHHe no MO~en C

0

ITOJIIO
COM Ha BepxueM DOTS. AHamrs ~aHHllX C Y'lSTOM rrepepacceHHittt B KOHS'l
HOM COCTOHHlllt ll npaMOI'O pesoHaHCHOI'O pacceHHHH B o6JracTII MaCC MeHee 
I,l raB/c2 nOBTOPH8T OCHOBHHe 'l8PTH aHamrsa TOJII,KO C O~M IIOJIIOCHHM 
'tfJISHOM, a B o6JracTll 60Jiee l,l raB/c2 OimCllBaeT 8KCIT0pMM0HTaJII,HH0 
~aHHHe. 
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PRc. rs. 
HliTeHCIIBHOCTD BOJlHll 0-S 

B § I paccMOTpeHll HeKOTopue acne.KTU Me-
30HHOfi cneKTpocKomm. YcTSHOBJieHHHe CBOfi
CTBa AI-pe30HSHCa Il03BonHnH 38Bepnm:Tb HO
H81' C C = + { ,IVIJI p - BOJIH!l B jij - CIICTe
Me BMecTe C YCTaHOBJieHHHMH ll30CitaJIJtp8Ml'I 
.I) (!285) II F (!425). ITpoBe,neHo- cpaB

HeHHe O pesynbTaTaM111 KBSHTOBO-XpoMO.IJ;li
HaMHqeoRHX paoqeTOB MaOCll II MO.It paon~a 
p~aJIDHO-B036~eHHoro COCTomnm IIllOHa-
7T'• 

B saKIIIOqeHHe npHBe,neHH OOHOBHlle 
pesynDT8Tll llROOepTaUlm 

r. Paspa60T8Ha nOCTaHOB.Ka 8KcnepII
MeHTOB Ha Mlll'HRTHOM llCKp0BOM cneKTpoMeT
pe no IICCJie.noBamno po~emm 6osomm:x CIIC
TeM B nponeccax KOrepeHTHott reHepanmr 
qacTllIJ; npII BllCO.KIDC 8H8PI'RIIX B nm:poKOM .IJ;li
arrasoHe a<fq)eKTHBHmt Mace II nepe,naBaeMWC 
4-x m,mynDCOB. ll OTHOCllTMDHM qiasa 

0(0-S-0-Pfll cpaBHeHHe C 
pacqeTOM no MO,nenII neR.Ka. 

2. Paspa60T8Ha CIICTeMa o6pa60TKR II3-
MepeHHii Ha aBTOMaTHqec.KIDC ll3M8PHT8nDHllX 
ycTpoficTBax C KOHTPQneM .KaqecTBa II Toq

HOCTll IISMepeHHfi, aBTOMaTnqecKofi CIICTeMofi pacnosHaBamm o6pa30B, npe
IJ;ll3llOHHOfi reoMeTpIIqecKofi n RHHeManqecKofi peK0HcTpyKD;11efi co6unfi. 

3. ITMytleHO .n;liqxpepeHD;llaJIDHOe ceqeHlle KOI'epeHTHOro o6pa30B8Hitli 
6osomm:x CIICTeM Ha BOCDMII smpax .IVIJI nm:poKoro I!HTepBana a<fq)eKTHBHmt 
Mace npII aHeprnn 25 II 40 ThB. 

Onpe,neneHo IlOJlHOe ceqeHlle nponeooa II A -38BllOHMOOTb IlonHOro 
ceqemm. Ha~eHo nonHoe oeqeHHe nornomemm po~eHHofi HeoTa6MDHOfi 
OIICT8Mll HYKIIOHOM. 

06Hapy;KeH 8qxpEl.KT yoMemm po~emm Tmtenmt pe30HaHCHllX OIICTeM 
.IVIH 60Jlbllm:X sHaqeHHfi npo.nMDHOro m,mynboa ~p.YJOOlefi qaoT~. 

4. OoymeoTBJieH napD;llaJIDHO-BOJlHOBOfi aHanH3 8KCnepHMeHTaJIDHllX 
.ItaHHllX, YCTaHOBJieHO BOJlHOBOe oo.nepxaHHe ll BK/I~ OT.ItMDHllX naprm:anb
Hmc BOJlH. CBe.nemm 06 IIHTeHoHBHOOTJDC R OTHOCIITenDHllX qiasax n~eHu 
B lllRpoKoii o6nacTH COOTOmmfi no OITRHY ll qeTHOOTll. 

a) YoTBHOBJieHo, qTo .noMHHRp,YJOOlllii BK/I~ .nruoT COOTO.IIHIDI "HeHaTy
PaJIDHOtt" oepHR o-, I'°, 2-, .•• , a BK/I~ OOOTommn "H8TYPMDH0tt" oe
PIDI MM. 
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6) CooTomnm o oo6cTBeHHHM SHaqeHHeM onepaTopa oTpruKemm, 
paBHHM 'L = -1 , ,ItaJOT HllqTOlltHO MaJillfi BK/I~. BO Been odnaOTll llHBapn
aHTHllX Maco. 

o) B t - KaHaJie KorepeHTH0-06pa30BaHHaJI 6o30HHM OIIOTeMa llMeeT 
rrpeID.fYl!leCTBeHHO MIIHIIMalIDHOe 3HaqeHIIe TpeTDefi KOMIIOHeHTll CIIHHa, 
KOTopoe paspemeHo .IVIJI o6MeHa pima "HaTypanDHOfi" cepIIR IIO qeTHOCTll. 
Bo30HHaJI OIIOTeMa B KOHe~OM COCTOJIHim IIMeeT OMDHYJO IIOJI.IIPII3aIJ;IIJO II 
po~aeTosr rrpaKTnqeoiw B qncTOM KBaHTOBO-MeXaHIIqeoKOM COCTomnm. 

5. YoTaHoBJieHll pe30HaHCHlle OBOfiOTBa B rraprm:annHOfl BonHe :r+ 
( AI-cnoTeMB) n orrpe.neneHU rrapaMeTp!I aToro pesonaHca. KorepeHTHII~ Me

XaHR3M yowrHBaeT o6pasoBaHRe AI-pesoHaHca. Pe30Hlli!Clille CBOllCTBa 
AI-cooTomnm CWIDHee npoRBJISIIOTOSI O YJ3ennqeHlleM aTOMHOI'O Beca smpa 
r.mmeHH, IIPII 8TOM OTHOOllTennllllli Bwco.n COCTOm-IIDI r+ pacTeT C YBMllqe
HIIeM aToMHoro Beca smpa. IlornomeHne r+ cocTomnm B·.fI.l(epnofi MaTepnn 
MeHDme, 'ieM ceqemrn rrorno~eHnsr ~yrnx naprm:annHHX ar,!ITJ!llTy,n n, qeM 
ceqeHne 1TN- BsanMo,neficTBnsr. 

6. Ha6nro,neHH ~a pe30H8HCHllX OOCTOID!llSl B rraprm:MnHOH BOJlHe o
n YCTSHOBJieHH llX KBaHTOB!Ie qnCJia, OOHOBHlle rrapaMeTpll, ceqeHIIe o6pa-
30BaHHSl II rrornomeHnsr. STII COOTO.fIHIDI, lllvleKX!llle .IJ;liCKpeTH!Ie KBaHTOBlle 
qncna IIllOHa ll pacrra.naKX!llleOSI ITO CMbHOMY KaHaJIY, OBll,IteTennOTByroT 0 
OOOT8BHOH CTPYKTYPe Hawrerqafimero ~Hall SIBJISlroTCSl pa.n;liaJibHO-B03-
6~eHH!IMH COCTOJIHIDIMII tJ,'if - OllCTeMH. 

7. YcTaHOBJieHll pesoHaHCHlle CBOliOTBa A3-COCTOIDillSl B KaHanax pac
rr~a {1T , .f 1T H E.11 n orrpe,neneH!I rrapaMeTp!I aToro pesonaHca. 

8. IlOJiytleHII YK838HllSl Ha oymecTBOBaHlle HOBllX pesoHaHOHllX OOOTO
mrnft B rrapIJ;HaJIDHllX Bonnax.f(J)(.p11)n 2-'JJ{-::/rr)- B03MOlltHllX K8H.IJ;li,naTOB 
B p~annHO~Bos6~eHHlle oocToSIHnsr AI II A3 pesoHancoB._ 

9. Pa3BllT MeTo,n aHaJin3a pesynnTaTOB rrapIJ;HaJibHO-BOJlHOBOI'O aHann
sa, I!OIIOJlD3ymuili Bero nMeKieyIOOSI llHqJOpMaIJ;IIJO 06 I!HTeHCHBHOCTJDC I! qiasax 
rrapD;llaJibHllX BOJlH ll II03BOJimaimii yoTaHOBIITb ITOJlOJKeHI!e cTa6MnHllX IIO
nroooB B aMIInRTy.nax B KOMIIneKOHOtt auepreTnqeoKoii MOCKOCTH, OTBeTCT
BeHHllX ~a ITOJlOlKeHlle pe30HaHCOB B rrapD;liaJIDHllX aMITnllTY.nax. 

IO. OoymecTBJieH rrapIJ;HMbHO-BOJlHOBOH aHMII3 creHepnpoBaHH!lX co6u
TIIii IIO MO,nenn nepe30HaHCHOI'O po~eHHSI C ytleTOM a<fq)eKToB·sr,nepHoro 
rrepepaocemnm, rrepepaccemnm qepes pesoHaHC B KOHe~oM oooToSIHllR n 
IIpstMOro pesoHaHcHoro po~eHI!.fi. BK/I~ sr,nepHoro rrepepaocemnm .IVIJI Ma
nmc nepe,naq OK83aJIOSI HecymeOTBeHeH. PesynbTaT IT~e-aHaJill3a IIOJilOCHOfi 
aMIInnTy.nu HepesoHaHCHoro po~eHIISI cornacyeTosr o npe,noTaBJieHReM, qTo 
HepesoHaHcHasr aMIInnTY.na co,nepimT rronroc Ha BepXHeM nnoTe B6nnsn_nopo
ra PTT - onoTeMu. CpaBHeHHe o aKcrrepHMeHTMDHllMlI ,naHHHMll rrosBonHno 
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ycTaHOBHTI,, 'ITO WI.II ormoamm .n;aHHIDC Heo6XO.n;HMO npHHHMaTI, BO BHHMa
HI!e 3qxp8RTll nepepacoemm;i: 'Iepea peaoHaHo B ROHB'IHOM OOCTO.mnm ll np!I~ 
MOB pe30HaHCHOe po2K,D;BH:lie. ITpll STOM nMy"IeHo y.n;oBJIBTBOPHTeJII,HOe orrn:
CaHirn .n;amru:x: Ha BO,n;opo.n;HOH MllfilBHJI, B TO BpeM!I RaR HepeaoHaHCHM 
Mo.n;eJI1, He omrcuBaeT noBe.n;emm qiaa B o6JiacTH Mrumx Mace Ha H,n;epHmc 
MID!IBHRX. 

II. ITpoBe,n;eHO CllOTeMaTH'IBCROe ll3Y'!BHHe nponeccoB ROrepeHTHOI'O 
oopasoBamm 6oaoHHIDC peaoHaHCHllX cHcTeM Ha H,IJ;pax. Paapa6oTaHa Han
po6HpoBaHa Ha,IJ;8lKH3/l ll '!JBCTBHTBJII,HM-MBTO.n;HRa OOHapYlltBIDm MaJIOHH
TBHCHBH!1X pe30HaHCHIDC COCTomrn.n. 

!2. ITORa3aHo, 'ITO ROrepeHTHOe o6paaoBaHHe 0030HHIDC OllOTeM Ha 
H,IJ;pax B .n;HqipaRl.ijIOHHOM npo~cce OOJia,n;aeT ymIRaJII,HOH B03MOJltHOCTI,ID, 
no3BOJUml\Bli ll3Y'13TI, peaoHaHCHlle COCTOIDIID! ll llX pa,D;HaJII,Hlle B030YJIUte
HIDI B O.n;HOM npo~cce. waRT OYlJ.lBCTBOBamm pa,IJ;HaJII,HIDC COCTomrnil 7T-Me-
30Ha 7{ 1 H 71 11 Henocpe.n;cTBBHHO ,IJ;ORa3llBSBT OOCTSBH,YIO CTPYRTYPY IlllOHa. 
3TH ncCJie.n;oBamm OTRP!raaIOT HOBlle B03MOJKHOCTH

0

B Ba.JKHOM HanpaBJieHllll: 
cneRTpoCROITllll pa,D;HaJII,HIDC COOTOJIHHil JierKIDC RBapROB, JlllJIHKiltBilG.II o.n;
HllM H3 OCHOBHllX HCTO'!HllROB CBB,IJ;BHHH O HenepTyp6aTHBHllX SqxiieRTax B 
RBaHTOBOH xpoMO,IJ;illiaMHRe - O.n;HOil H3 Ba.JKHe:i!:llmx aa,n;aq qJH3llRll BHCOKIDC 
SHeprHil:. 
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