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BonpOC (\' cylU&CTBOBaHHB BOBblX nerKHX HeiiTpBnl>il&llt M930HOB 8C9, 91U9 OCT88TCSI, 0'1'"" 
. ( ' /1 'J/) 

Kp&!Tb!M
0 

H Bp9MSI OT ,BP9M9HB 11p9.llllpHHHM810TCll IIOIJ&ITKB OT&ICit8Tb HX CM,, H811pHM9p, ' , 
/3-6/ ' ' '··, . 

B pa6oT!lX paccMaTpM:eaJOTCll TSK>Ke eeKoTop&Je TeopeTH'IeCKHe ot::lf.QS&HHII .llllll eo3-

MO>Klloro . cy1UeCTB088HI(SI, HOB&IX M930H08, 6 HBCTOSII.l.l911 pa60T9 8HBnH3Rpy10TCSI CSOIICTBB 

TBKM:X M930HOB ( o6o.3uaOfeHHblX ycnOBHO 6yKBOll L HCXO.llSI H3 TOro, 'ITO B 3KCnepH-

'L -Me3oHoe. HM&IOTCSI 3HB'IHTen&HE>Ie '6en1>1e IISITHa'. Jlenlo a , TdN, 
MeHTBX 110 IIOHCKY 

'ITO lt0CB9HH&I9 M9TO.ll&I nOHCKB (no HMnyn&ey OT.LlB'IH, 110 H9.llOCT8101U9ll MScce) He ciiOCQ6-' ' ' ~ 

H&l o(luapy>KHTb L -M930H&I, ecna CQ'I9HHSI HX pO>K.ll9HHH .llOCTBTO'IHO MM&Io rop83l:JO 

6onae eblro.llH&I npHM&Ie M&TQ.ll&l - no ea6nJO.ll9HHIO npo.llyKTOB pacna.lla. B npe.llnono>Kesae, 

'ITO CIIHH 

MO>KHb19 

L -M930HOB paaeH 0 lllnH I, a H30CfiHH T a 0 , MI>I npoa!IMH3Hpoaamr so3-

CX9Nbl p8CII8.ll8 L -M930HOe B BHT9p&ane MBCC .llO Sm 
" 

H y6e.llHIIHC&1. 

. 'ITO HX paCIJB.llbl 60nb1Uell '18CT&!O SIBIISIIOTCSI S~eKTpoMarRRTK&IMH, EcnH M8CC8 ,}. -Me-

3088· .!loCT8TC7'1110. Mana, ORR MOryT paCil8.ll8TbCSI TOn&KO H8 3 RnH 4 cpOTOHB, np• 6onee 

Bb!COKHX MSCCBX MO>KeT .llllll H9KOTOpb1X lt88HTOB&IX 'IHC911 npeoona.llBTb pacna.ll_ 110 CX9M9 

'""'Y (pee, 2). B o6oex cny~allx ua6nJ0.!19HRe L -Me3oHa Tpe6yeT perecTp8ii.RR 

y -KeaHTOB, 'ITO .llO aacTonwero apeMeHR a onbiTax He npoR3SO.llRnoc&, Bonae Toro, 

M930H&I, pacna.ll8,101UH9CSI TOilbKO Ha y -KBBHTI>I, Olt83b1Ba10TCSI ,!lOnrO>KHBYlUHMH ( 0 1) 

R pacna.llBIOTCll B.llane oT MecTa caoero po>K.lleRRII. Hx nerKo He 3BM9TRT&, ecnK ecKaT& 

nRWb y -KBBHT&I, BblneT8101UH9 npHMO H3 38Q3.llbl, KaK 3TO o6&l'IHO .!lenaJOT, 

)lan&HellWRII 8HBIIH3 nOK83&1Bil9T 1 'ITo ecnM: .llOnrO>KHBY1UH9 L -M930Hbl .ll9IICT"" 

BHT&n&Ho cymecTByiOT, TO HX • 838HMO.ll9IICTBII8 C HyKIIOHBMR .llOIDKHO 6&ITb no !tpBIIHelt 

Mapa .Ha nopll.llOK cna6ee, '19M y 
rr - M930HOS, B npoTRSHOM cny'!ae y>Ke .H3eecTH&I9 

B H8CTOSI1U99 8p9MSI M930H&I MOriiH 6bl pacn8.ll8TbCR HS 

6&111 6&I .ll88HO 3aM9'19H ( 0 3), 

L -Me_30H&I, H aTOT p!!CIIB.ll 

·g 1, l.fecTO pa.llK&UHOHH&Ie pacna.ll&I L -Me3oHo.e 

Y>iCe pacna.ll&I rr 
0 

H '1 ° Ha 2y npHSO.llliT 1t apeMeHaM lKR3HR ,.o e '1° 

-16 -17 f'OpR.!li<B 10 - 10 C91t , T,Q, HB MHOrO IIOpll.llKOB BI>IW8 Bp9M9H >KH3HH 0 CBSI38HHblX 

TOilbKO C CHnbH&IMH p8CIIB.ll8MH. EcT9CT88HHO O>KR.llBT&, 'ITO 9CnR CylUeCTSyeT '!aCTHU80 

CIIOC06HBll pd CIIB.llaT&e$1 TOIIbKO Ha 3 HIIH 4 qJOTOH8 1 TO B8pOliTHOCTb TSKOrO pacna.llB 

'OKSlKQTCll I<PBIIH9 HH3KOR, 'ITO npaeeno Obi K orpOMHbiM apeM9HSM >KH3HH. n·ycT,b Macca 

STOll npe.llnonaraeMoll 'IBCTHU&I L MeH&We MBCC&I nuoua ( m S m 1r ) • EcnH ee 
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KB8HTODbiS 'iHCJl8 J ·( J -CUHHo P -'leTHOCTb, C --aapllLlOSall ~9THOCT&) . 

+.... +-
cyTb 0- \'DR\' 1 

' ~ 
TO HaHBepoHTHal!WHM THDOM ee pacna.o.a 6yJJ.aT pacna.z:t Ha l:i 

TpH cpoToHa; ecnn 

+ -e e • 

TH!tbl 

3aM8THM 1 

+-o- Ha 

TO JJ.Jlll qaCTH!Ibl 

,1 ±·~. 1 TO Ha 'feTbipe; ecnH 

.. r . n 141 'tTl!), OJlbJJ.6epr H · aHJJ.OBKU 

1-- , To \Sonee, aepoHTe~ •· pacna.o. Jia· 

aenpaabll .Y!Bep>KaaH,, 'ITo 'pacna.q; 'lfC.,.. 

~:r 
n±+ > 

H9B03MO>K9H (CMo Tlii6JlHny J), .LJ.anee, ec~H mit '$_m :::'r~ 1 

CTBHOBHTC!I 6onee ~~~poHTH&IM pacnail Ha ,o )')' (ati!H,CIUofOCTI> 

* ~' ~ apeMeHH >KH3Hiil .li(UOHa ( 1 ) OT ero M8CC!II UpHB8JJ.fi!Ha H8 puc, J ), JJ.Jl!l 'faCTl!~t.J (1 )-
. fV· Z·- . . ~ 

Ha ,o y 1 HO :~aCTHUa C KBaHTOBblMH 'IHCJlSMH ( 0 ) no,..l'lpe>KHaMy MO~e~ pac-

na.o.aT&Cll TOlll:>Xo Ha 3y 

Tp~JlbHh!X TOKOB 3aUpell.l8Hbl, 

Cna6ble pac;na.o.w acex &Tax qacTHn a cny'lae oTc>;:roTB.ir!l Hell-

MLI oueHHnH aepoliTHocTH pacnaaoa Ha ny(n•314), nonb3y!lc& npocTetwJi.M 
. ,. ,' 

BHJJ.OM noKan&Horo s¢cpeKTH&Horo MBTP\f'IHOro sneMeHT8 pacna.o.a, Peayn&TaTbl plid'l(!,_a. ce~&-
, I i ,\> 

aen&I B Ta6n, 1. t:lo BTOpoM CTon6ue, ee YKo!l38HO 'IHCJlO BTOpH'IHblX qJOTOHOB 1 B Tp41T&e.M, 

cTon6ue - ao HaKoro aHa'feHHil Macchi MeaoHa pacnaa ·Bro a a n y 118Jlli9TCI! BLl!IKCT&eH~ 

Ho aoaMO»eH&IM, B 'IBTBBpTOM ¢Ton6ue )R npHaeaeH npocTel!wuJl: BHJJ. M:aTpH'Irioro sne-

MeHTa pacna.o.a, 

cpoTOHOB, 3.o.e<;:b 

HY:lKJJ.alOUlBJk:ll eme B CHMM8Tpli38UKR no. BC8M nepeCT8H08K8M HOMepOII 

m -~ . . . 
F a{J II F aft 0603H8'1810T COOT89TCT89HHO BOIIH08bl9 cpyHKURH I "TO 

Q:>oTOHa C '19THOCTHMH + I II - t • P1 -KMnyn&C -ro qJOTOHa1 f -aopli(K-

pOBO'IHbll! cpaKTOp paaMepHOCTH m ·l l3 naTOM CTOJl6ne DpHeeaeaa B8JlK'IIIIIa RHTerpana 

(I •· 

.. _ 

1 
~.137ft (2or) 

D .. 

/
n dp• • a 
-.8 (l:p -P)~I'"'I' 

I 2CCJr I I :il (I) . 

a a wecToM - apeMK lKRaHR L -MeaoHa, pacna.o.aromeroca TOJlbKO no TaKoMy Kaaany. ' 

t:lb!COKH9 CT808HH HMnynbC08 1 'lXOtllllitHe_ 8 UpOCT9Jl:WHII M8TpH'IHblll 3Jl8M8HT1 npHBOJJ.HT K 

TOMY 1 'ITO eepOHTHOCTI> pacna.lla CKJlbHO 3&1i1RCHT OT Bbl6opa HOpMKp080'1HOI'O cpaKTOpa 1'. , 
B 

' ., -I -1 , 
cro.o.y, oueaaeaa ap&Mll >KHaHH, Ml>! nonaranH ..:. ~ m ... m • HaMeaeKHII , _, 

B HOpMHp08Ke MOryT CHJlbHO CMeCTKTb UOJly'I&HH1>!8 Oll&HKH 1 HO .0.8>j<8 UpH f •· 2m t7 

aepoliTHOCTb, 803p&CT.!II Ha 2-S nopli.O.JCa, OCTa&TCH ace :lice tl080JlbHO HII3KOit1 a L 

30HI>l no-npe>KHe.My MO>j<HO C'IH78Tb JJ.OJl!'O>KHBYUlHM!I• 

-r..t)-.;. 

noHIITHe npOCTellwero MBTPH'IHOI'O aneMeHT8 .O.OBOJlbHO 6eccMblCJl8HHO B HaW&M cny-
+·-

'ISe, K D09TOMy Ml>l paCC'IHTMH eepOSITHOCTI> pac;D&JJ.a 0- 1 DOJtb3YliCb T8K>K8 'MaTpRq-

HblM 3Jl8M&HTOM C 6onee BblC(IKHMH CTeneHIIMH HMDyJlbCOB (3•H CTpOK8 Ta6JlHUbl), II ·yl5eaH

JlHCb, 'ITO 3TO He CKJlbHO M8HlleT eepOIITHOCTb paCllaJla, 3TO 06CTOHT9JlbCTBO D03BOI'IHJlO 

x/'L{ac;'TH!la C KBaHTO.BbiMH 'IHCJl8MH 

&ToM napa~~acpe ae paccMaTpaaaeM. 

'!\•,.: ./: 

'I$ 

t,:+ 
0 

'-

'•., 

4 

pacnaaaeTca aa 2 cpOToHa, 8 Mill ee a 

!I'' l ' . ~' ~\' {~ .• :t ·.~. ! ."\~: 

., .. -.,.,·;-r·:-"" -:·-~· '"":~~7:-,'-.'~'tf:i"T':~"~.··: ~· '.~ 

npH p8C'I&T8 pacnaaa qaCTRi.lbl i+·- (4-a CTPOKal 80CD911b3.0BBTbCSI 'He caMJ:olM UpOCT&t!IC 

MSTpH'IHI>IM 3Jl9M&HTOM
1 

HO T.!iKRM 1. KOTOpl>lll OTJlH'I89TCII a&TO ttpOCTOTOit 8blK08.0.0X 0 

Ha Ta6nHDbl cneayeT, 'ITO MeaoHbl c Maccoll m , Meabwel\ 'f&M. m,.'» t H. yKa-

38HHblMH KB8HT0Bb!MH 'IIICD8MR MO!'JlH 6bl :licKTb O'I&Hb ,!lOJl!'O H 3Ha'IIIT&IIb110 y.o.aJtgTbCll OT 

MecTa c&oero po>K . .o.eliHH npe>K.o.e qeM pacnacTbCMI Ha cpOTOHbi, HeHoTop&ut !9XHH'f&CKIIe ae

Til.DH p8C'I8TOB CMo B npano>K&HIIH, 

§ 2. Pacnal:!bl L -MeaoHOP aa mrv 

EcnK 6bl M8CC8 
L -MeaoHoe 6blna 6onbWe ( 1 :.. 2) m, , o11a 61>1 pacnaaanac& Ha 

""Y OXOTHeA 1 '18M H8 , -M&30Hblo .LJ.B>Ke He 6y.o.y'IH .llOJli'OlKBBYUlHMH, .0118 BCQ 

6b1 OT rnaa 9KCDepHM8HT8TOpa1 ecnR OH JlHWBH 803/140lKIIOCTII H3M8p11TI> 

CHTy~Hro no.o.po6aee (peaynhT8Tb1 ~Toro aaaJtH-
paaHO yCKOJlb3aJlll 

9Hepi'BIO y -KB8HTa.· npoaH8JlK3HpyeM 

aa npeJJ.CT8BJl8Hbl H8 pRC, 2), 

-Meaolla, Mace a m ~ 2m, 1 aanpaMep, 2m, ~ m :5 3'm, • Toraa 
' . ,· . ' ~ ' . . .. ' '. '. +'-nycT~ y L 

'!'-
M930H L(O ) 

nepecTan 6bl 6b!Tb .o.onro:>KaeywaM, np<>acxoall:n 6'w· · paonlUl a a "· !f ·y 

can&Hhlll pacnaa Ha 2, 6crn 6bl aanpemea Tpe6GeaHHeM cox;p8HeH&II 
. + + ' 

TO'l!IO TaKIIMH >Ke caoliCTB8MH o6na.o.anH 6bl H ( r- ) - M830Hblo 

H ,.o,o .Y 1 a 

c -'l&THOCTII• 
, 

noaTOMY H86JliOtxaTb T8KRe M830Hbl MO>KH0 1 TOI'IbKO kccnei:tyH KOM!'iHHBDIIII 
,+ 11'-, • 

MeaoHaM 1 paapeweH sneKTpoll(arHRTHblll pacna.o. 

HO He HCKDIO'f8H0
1 

'ITO paCD8.llbl nepeoro nopHtlKS Ha ,o y 

pacnaa aa e + e- oKa>KyTCH 6onee eepoaTHhiMR. Y Meaoaa 

MO>KeT conepHH'faTb c pacna.llOM Ha 2 y, 

aToporo nopa.o.Ka aa' 211' 
+ - 0 0 

I t7. t7 y I fl t7 y 
-+ ,._ + -

0 pacnaa H~ " " Y 

HnH 

J-1TaK
1 

8 STOM IIKTep&ane Macc-(2-3) m - ace sa60pbl KBaHTOBblX 'IHC8Jl M830HOB 1 

++ , . 
KpoMe () 

1 
BbiHY>K.llMH 6bl M830Hbl pacna.o.aTbCH T8K1 'IT06bl O.llliH B3 npOJJ.YKTOS 

'xl · 
pacnaila 6bln )' -KBaHTOM 

4m, 

npH aan&HellweM pacwapeHHII RHTepeana MaCe rHnoTeTR'I8CKKX MeaOHOB L ,!lO 

'18CTb Ha6opoa KeaHTOBblX qacen ylKe paapewaeT cHDbHble pacnaabl. OaHaKO pac-

Pc +- -+ t.+ .o.on>KeH HJJ.TH qepea Ka-
na.o. ~~,~eaoHOB c J -0 · ,0 , 1 +-

• npH STOM pacna.O. 0 Ha 2 H 3 

no-npe>KHeMy 

, -Meaoaa aanpemeH H no cHnbHo-

+ + -'1-1-
1 

() Ha t7t7Y 

nopaaKa Ha 3, , ,o yy 

aan ""Y 
My H 'no 3Jl8KTpOMa!'HHTHOMY eaaHMOJJ.8Jl:CTBHIO, l?acna.llbl 

conepHH'IaDII 6bl C 9Jl8KTpOM81'HHTHblMH pacna.o.aMH BTOpOI'O 

H T,n, 

x/ L(OH ) pacna,!la&TCH no CHJlbHOMY B38HMO,!l8IICTBHIO H8 JJ.B8 
, -M930H8. 
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Vi, HaKoHell, a .BHTepaane Mace l 4m',; , Sm, ) Ton&~~;o 'M&30H c KBaHTOBbllliH! 

~- . 
qHCnaMH 0 . ,· H811: R DpH M&H&WHX MaCqax, paCD6,ll811Cll 6bl B OCHOBHOM 'l&pea KaHan 

ITITY 

30Hbl. 

• Oc.TMbHble 'KB4HTOBble 'IRena paapewanlt 61>1 R cllnbH&Ie pacna.o.bl aa 

H a pRC. 2 Mbl OTM&'I'HilH .llllR. BOCbMH II:OM611H6UKR 'IRCelt J p c 

pacna.o.a L -Me3't>Hoa·, a.o.:ywae npeaM:yu.iec'raeHHO no KaaanaM ITITY 3Y .. 

IT -Mr' 

cxeM&I 

4y 

(H no H&It;OTopblM .o.p:yrHM). Via Ta6nHilbl xopowo aa.o.ao, KaK senaKa eUie He Rccne.o.oaaH

H&R 8KCD8l;IRM8HTMbHO pl5n&CTb B03MO)I(HbiX ·pe30H6HC08o 

He nOTOM)' llH cpe.O.H R3B&CTHblX p&30H6HCOB OTQ)'TCTB)'IOT 'IBCTIIIll>l C KB6HTOBblMR 

PO ++ 
'IRCI16MH J • 1-· R MBCCilMH M8HbWe (4-5) mIT , 'ITO, C)'.llll DO T~I5,1:1HO:e, RX 

¢aKTB'I8cl(l! K He RCKMH ? 

I S. AHanas HMeiOUlHXCR SKcnepRM&HTMbHbiX AaHHbiX 

Jlo CHX DOp Mbl HHTepeco&MRCb TOilbKO paCDB,llHblMH CBORCTilaMH rHDO'I:&TR'I&CXHX 

L -Me3oaoa. O.o.RaKo, ecna L· -.Me30Hhl .o.ocTaTO'IHO nerKK, TO oaa Morne 15bl caMH 
' 0 0 +, 

OK83aTbCR cpe,llll DpO.ll)'KTOB pacoa.o.a: }')1(8 R3B8CTHbiX '16C'I;IIIll. IT , 710 , ro , K '• 

Ec'nH 15bl K TOM)' )1(8 cana B3aRM0;!1eRcTBRII L c aTBMH 'laCTRil&MH 15&ma 15bl cpaaH&-

M6 c o6bi'IHbiM cHnbH&IM aaaeMo.o.eAcTs&eM, TO L .,.Me30Hbl na6o :y)Ke 15blnR 61>1 3~.;.. 

M8'18Hbl, 11H60 HX C)'UI8CTB088HJ18 CK83MOCb 6bl KOCB8HHO - Ha BpeMeHH )1(83HH STHX &3-

aecTHbiX 'I&CTHu. DpoaHMH3Hp:yeM c STOA TO'IKH 3p&HHR c:yUiecTB)'IOUIRe sKcneP!fMeHTan&-· 

Hbl& ,llaHHbl8o • 'p, 

1. Bon&Woe apeMR )KH3HH 
,o -16 

(r - 10 CeK) 03Ha'la9T, 'ITO OTC)'~ -Meaoaa 

CTB:yeT 6onee 6blcTpblA sneKTpOMBrHHTHblll pacna.o. (nepaoro nopa.o.Ka no a 

0 
IT .. L + y {2) 

PC 
0.0.H8KO, 8CilH KBaHTOBbl9 'IHCI18 L -M&30H8 J 

+-
1- , aToT pacna.o. .o.on)KeH 6hln 

+-
Obi npoKCXO.llHT&. 3Ha'IHT, HeATpanbH&IR M830H c KB&HTOBbiMH qecnaMH ( 1- ),6onee ner~HA, 

'leM "" -Me3oH, He c:yUieCTB)'&T. HanH'IHe )1(9 Me3oHoB c .o.p:yriiMH KBaHTOBI>IMH 'IHCna -

+- ++ ·-MH: ( 0- ) , ( 1- ) HllH lK9 M930HOB ( 1- ) C m > m ITO He M9WaeT C)'I.U8CTBOB8HHIO 

IT 
0 

-Me30H8 (a qacTHOCTH, B03MO)KHOCT& pacna.o.os Ten a ITo .. L + L MO)KHO He 

:y'IHTblBIITb a3•3a .Jiecoxpa.HeHHR a HHX G -'leTHOCTH) • 

2. CpaaHHTenbHO .o.onraH )KH3H& ( 10-17 - I0- 18 
C9K) '1 -Me30H8 

(T• 0, JP(l• 0-+ ) OOoliCHH8TCH T8M, 'ITO OH pacna.o.aeTCR TOilbKO 3119KTpOM8rHHTHO, 

Bonee 6biCTpbiMH MornH 6&I 6b!Tl> CHilbHble pacna.o.bi THDa 

7 
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., 

'1 .. L.+ L, (3) 

+ 
'1 .. ,.. " L • (4) 

nepBblil H3 HHX .C:OnmeH 6bln 6bl H86li!O.C:8TbCllo. BCI1H 6bl Ke8HTOeble 'IHcna L 6blnR 15bl · 
(I) (I) (ll) (I) 

( acpcj:leKTHeH&IA M8TpH'IH&IA aneMeHT. pacnaaa r ,..,>.o pI' r 11 .p· A tit· 

p(l) -nonapH38URll R RMnynbC qecTBUbl I ), eTopoll - npR(~e¥To-

1 ;!:'- HI1R 1 .± T 

rae 
((I) 

H 
++ 

BbiX 'IHCI18X 1- ( MaTpH'IHblli 
(+) (-) (L) (LU+) (L) 

r ,lv>.o p" p v P a ( >. I' a P a 

(L) (L) ++ 
aneMeHT pI' r 

11 
npa 1 .a 

npa C + ). TaK KaK TaKae 6onee 6blcTp1>Je 

L -M&30Hbl C Ke8HTOebiMH pacnaa&r He Ha6moaanacb, TO He MoryT cywecTeoeaTb 
++ +.""" 

qacnaMH 1- , 1- H Maccoli, M&HbW&li 'IBM %nil! !! 2m" , 0JJ.H8KO pO:lK.C:&-

·j 

.i/ 

HHe a pacnaaax (3), (4) L -Me30Hil C Ke8HTOebiMH 'IHCneMH 
+o- no-npe>KHeMy Heeoa-

MO>KHO. BoaMOJKHOCTb i::anbH'oro pacnaaa 'I .. " L H .. trLL Mbl He p8CCM8TpHea-

eM aa-aa HecoxpaHeKHII e HeM aaocnaHa, eoaMomHOCTb pacnaaa '1 .. LLL - aa-aa 

H8COXp8H8HHII C -qeTHOCTH, a eOSMO>KIIOCTb aneKTpOMerHHTHb!X pacna,c:oe aa-aa 

+ -
cywecTaoaaHHll pacna.c:a TJ .. tr tr Y • 

PC 
3. CywecTaye-r, ewe c.> -MeaoK ( T •. o J - 1 ), Hel!TpaiJbHbie pac- · 

nB.C:bl KOTOpOro COCTaenl!IOT OKOI10 10% OT pacna,c:os c.l .. If+ If- If O H BMBIOT sneKTpo-
• 

MarHHTH&Ili xapaKTep. He MO>KeT na Hanaqae L -MeaoHos cywacTBeHao· nol'lblcBTb ee-

" pOIITHOCTb HBl!TpanbHbi.IC pacna,c:oe c.> -Meaoaa? 

Ho ee,c:b <.;HI1bHbl& pacnaa&r c.~ .. LL aanpeweHbl aa-aa aecoenaaeHHll c -qaT-

HOCTell ao H nocne pacna,c:a, pacnaa&r c.~ .. trL -Hecosna,c:eHHel\1 G -qeTHocTeA; 

c pacv.a..c:oM c.> .. 3tr cpaeHHMbl TOnbKO pacna,c:bl 

c.~ .. ,o, o L , 

w .. LLL, 
... 

+-

(5) 

(6) 

nycTb KB8HT0Bble 'IHCna L 6&UIH 6bl ( o- ) Pacna~ (5) Tor.c:a npoacxo.c:an 6.bi c 

M8TpH'IHbiM aneM&HTOM 
.. (L) 

p npH 

.... 
L(O ) , (7} 

'"">.a 
(I) (2) (L)( (1) (ll)) 

P
11 

P >. p a c.> -c.> m c.> npa L(O- (8) 

8 pacnaa ( 6) - C MaTpH'IHhiM 3118M8HTOM, B KOTOpblli HMnynbChl L eXO.O:HnH 6bl B ew• 

6onee B&ICOKHX cTeneHl!X, O.c:HaKo y>Ke pacnaa c MaTpii'IH&IM aneMeKTOM (8) MeHee eepo11-

Ten, qeM!If.acnaa 
w<171>= w 2>). 

w .. 317 aa-aa nawHero no cpaeKeHHIO c 

8 

c.> .. 3tr sanpeTe 

., 

TaKHM o6paaol\C /onacll&rM' .c:mr. cywecTaoaaHHa 

naa (5), c' M8Tpll•ni.biM am!MeH;OM (7), 

+-
(0 ) 

,. 
\Me3.~!1, 

\ 
0TcyTCT&Re B SJiiCnepHMeSTe p8Cllll.C:08 (5) TO'IHO, T8K :lKe 38lipew~II;'T ,R CyUl&C'J:BOB .... 

_,_1 I ~ • I +M" ,• r'"·, '< 
HHe qacTHUbl L ( 1 ) . , . o.o:HaKo, y>Ke pacnaaw c Y'l!lCTHeM '18CTJrul>l L ( 1 . ;., )' ... !5blmr: 

• > ' + ,., ' ... , 
6&r He aaMeTlihl Ita ¢oHe pacna.c:os cu .. 317 , a qacTBua L(l:-< ) a p..Cna.a~ 

.. , ' . 
(5) H ·(6.J liOl!B11ll'r'bc;ll He MO>KBT- M8W88T HBCOBlla,O:EI'HHEI C - 'IB1'80c'rei'ao;a.,nop~$. , 

pa enat:~a. 1-hax, pywecTeoaaaae > ' • .,. • ..., > .•, ++ ., ' 
L· -Me30HOB C KBaHTOebiM~ 'IHCI1!11j(B. '-\':• ;, o: 1 ;"', :'.: ( 

+... . . > .~.. " •'. 

B 0 c m < 0,5 rae HecCMU.fi;t!;:i-JU.tO, C:'tsozt~ i·•, 
Q 0 ,' , : ; . '.I ·.,·<··1;~"<·: 

H Maccoll <2m,.. , 
0 

1 "/ , , CU -Me30S08 - ecnH TOnbiCO npe~n~AJ)~~ ·. , 
• • • • • ' • ' ·, 1:1 ' ' •' 1:/: ~-lfo'i .·. 

WHMH speMeHaMn· :lKH3HH ., 
'ITO eHna aaaaMo.c:ellcTBBll L c N cpaeaaM~ c canol trN- eaaRMO.c:eteTJI!.Il•'• ,Q~jto ·, 
'18CTHU!ol 0 -- 'C m < 0,$ rae, 1 + c 0,28 < ai < 0,5 r~a lice· •~4,.,,~, 1; · 

' .,, -·':·"•'t'l~' 
.c:eplKBIUIIOT npollepKy, STH.M KpHTepHeM, 3,c:eCb1 O.C:H8K01 none3HO eCllOMJ.!'II:Tb1 ,'ITO .\;,,.\'~'. :,cl,J~:,·;/ 

' 0 ,, I ':- . ,'II, • ·"'':'""':' ::· 

Meaol'l lKHeeT .o:onro- no· t::paeHeHHIO c · K -MeaoBoM aa-3-a CllnbKor.o ':31mpeta p~~~, ,(, 
sa ;,:+,o( 6T·3/2), Pacna.o:Ha ,..+L( .tJ.T~%) ,r.aeenan .. !J ./,.~\J:•:/1: 

· . , ·; '1*'·./+H 
y . f! , paeeH 0, wen 6bl· Toraa oqeab 6hlcT_po. 3sa'IHT, ·6onbWOe BI,)&M'H .lK8$BW .~1,,_,•.:.:.; ' ,. ,\ ...... ~_·:···''I" 
npenHTCTByeT CyW&CTBOe8SHIO '18CTHUbl 0 --· C m < 0,35 rae. i. ·.': '<.1', 'l~';·::~t>/.'.' 

. '! !i .. ': l ',· '•'. 
KpoMe Toro, accne.c:oB'&BKe peaKuua :o,' 

4 

d + d .. He 3 + L (9) ' ' 

' /6 71 ' 
noKeaano 

1 
1 'ITO He Cyl!leC.TByeT SOBbiX MB30HOB e HSTepaane 0,1 < m <O,ht 

. • I 
C9'18HHe pv>K.0:8HB.R KOTOpblX npeBbiW8eT HBCKOIIbKO npoueHTOe OT Ce'leHHll polK.C:&Hilll•, 

M830H08 8 TOll :lKe pe8KUHR (9) npH ycnoeHH SeCOXp8H8HHH HSOCllH~~. ',.,. 

Becb npose.o:eHH&Ill a aToM naparpacpe auanua (aanpewaJOwHA nerKBe L 

Hbl) He HMee; canbi, ecnu aa&HMOt:lellcTeBe L c Hy·KnoH&MH asaqarenbKo cnaCSee rt'II. · · ·.j. ~Ji 
' . ' ... ' . .J '·1~ 

ea&HMC 'lellcTeHH, B S'IIOM cnyqae sa ape Mea lKH3HH H ceol!CTB tr -· , 17-• , cu - .. , 1:,0:.· :1." 
'1;1,·· 

M830HOB BHK8KHX Orp8BH'IeBBli Ba KB8MTOBble, 'IHCna L -M&30H08 •Be llpOHCT81(8eT ; 0~.·. , 
T8HYTCll nHUib ·orp8HH'I9SHH sa M8Ccy 

( 
m 

1 npaaeaeBHhle sa pRe, 2. 

:.\ 

3aKniO'IBHHe 

.. ·~: ... \ 
npoe&.QBHHblll 8H8nH3, K8K H8M K8)f(8TCSI, CBH.C:eT&IIbCTBy&T 0 liB06XO.C:HMOCTH nOHCI£00' 

peaouascoa B CBcTeMax yyy H trtry 'nH60 nyTeM npaMOrO HX Ha6niO,c:eHHH1 liH60 

no cneKTpy Be,C:OCT8IOwHX' Mace, nH60 no H86niO,C:eHHIO HX B3aHM0.0:8liCTBHH C HyKnoHaMH, 

npe.C:llO'ITHTBllbHell BCero nepB&ll! MeTO,C: - B OTnH'IH& OT OCT&nbHbiX OH M8nO 38BHCHT OT 

CHI1bl B38HMO.C:eliCTBHR L -MeaoHOB c HyKnOH8MH, npa STOM Heo6XO.C:HMbl 3KcnepHM&H-

9 
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~ ,; .i ·' 

1·. 

Tbl THUS HCCII9.ll'OB8HBSI ·He.ltTpAIIbH&IX p8CU8.ll08 K~ . - ME130HOB c J)Eii"HCTP_auaeA y-

xaaHTOB a ax saepra\t (a ny3&1p&KO~biX xaMepax c TR:>KenbiM 31\RonaeaaeM ana ·B" acll:po- ' 

shiX xaMepax). 

i:S UOHCK8lt L -M930HOB RO CR9KTpy HEI.ll0CT810WRX MBCC ( HanpRMep, 8 BOJij.OpO.ll-

HbiX KBMepax) TpefSyeTCSI CYW9CT89HH09 UOB&IW9HH9 TO'IHOdTH SKCUepHM9BT8 H UO.ll6dp o6-

nac;rB saeprHA, B KOTOpOA pO:>K.llEIHBe L· -M930HOB MO:>K9T 6h1Tb H8H6onee HHTeM:HBHbiM, 

Haxoaeu,'' a TpeT&eM cnyqae cT~BT, B&l.llEIIJHB onpe.oeneaasre xaaan&l pea~uaa, cJtli)KeM, 

+ + 
rt p .. rt + p + • ••• J HCK8Tb B K8Mape 60IIbWHX p83M9p0B HeATpBnbH&Ie 3893.1l1>11 xo-

TOpb19 MO>KHO CBSI3BTb C SlrHMH K8H8118MB, 

Vfccne.ooaaaae ·pacna.ooa L .. rrrry oco6eHHO ycnewao MO:>KHO npoeecTH e npona-

HOBbiX H qlpeOKOBbiX K8MEip8X i'iO!IbWHX p83M8p081 l'.ll9 H rt -Me30Hbl H Y -xaair• 

Tb! O.llHHSKOBO XOpOWO H3M9pst10TCSI, 

tl 3SKRIO'leHae Mbl xofaM no6naro.oapHTb A.M. Ban.r:uraa, I:S,/1, /1106omaua, M.~.Ora

eaeuxoro, 3.0. Oxoaoaa, M.Vf.' no.oropeuxoro 38 ueaa&Ie o6cy)I(Jl9HHst sroro aon·poca.· 

n p K n 0 lK e H R .e 

---,-
nocne ao3BbiWeHIIIJ a, xaa.opaT a YCPf.llHEIHRst no nonRpH3811RstM aena'li!Ha I !II f 

BC9l'.ll8 OK83bi888TCSI ctJfHKUH9A 'IHC911 12, 23, 31 - CKBnSIPH&IX npOH3B9.ll9HHA 4-,KMRYIIbCOB 

P 
1 

P 
2 

!. P 
2 

p 
3 

, p 
8 

pI cPOTOHOB ( B Cnyqae CUKH8 0) R eme CK811HpHbiX Up083B9.ll9HRI! 

(Oi)= p~ p
1 

(i•1,2,3; 0 ,- KH.ll9KC 'IBCTRQ&I L ) B cnyqae CRHHS J >Q , 
~ 

n paee.oeM eenK'IBBbl I !Ill 
-- 2 · a 2 a 

0 : il!il- -8·(12)(23)(31)((12-23) +(23-·31) +(31-12) ), 

+---~ · · 2 2 ,, a 
o :Ill!! ~-8·(12)(23)(3t)[(12) 2 (13-23) 2 +(23> (2t-31) +(31) (32-12> J, 

0±-: illll 2 
= - ~. (12)(23)(31). {12- 23) :i (23 -31) 

2
(31-12)

2 

1±- :lit = -8· (12)(23)(31) ~~~ (12-31) 2 +' 2,(12 + ~~~12 -31)(23 -12) + 
m m 

+ .089 nepeCTSHOBKH 1 .. 2 .. 3•1 
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•. 
-' ~.>-

·I 
11' 

.,.,., 

f":\·•, -~'·";\.'";~f,t. :\~'lJ~ 
'·.': ·:, ; .. ·:?~1 '·$:/!~-.~~~·~~~.~~.t~;.~tf/~ 

~ , .. .. ~ . , .. , .. ~ .. · . ;~~A·~~":.tf:12Jf:~i·r,.:~ 
• (12) .(34) ·+ (p' +p 8 ) •(23) •(14) +{p3 i:t;> '{13) t24~l!]~·,<i'i" 

'"r 

~ ...... >·' 1 H ' : 1111 I .. 128'. [ ( p I + P' 2 

·':• /i 

n pH .llftllbHEIAWHX p8C'l91'~ OK83&1BBIOTCSI noneaHbiMII cne.oyiO'ulue cj;lop~yn'!>l :·r· ' 
a ··~ : ,.,'.' 

8 

a ,~.,. a a a 4 a 
(0 ...!&._ (12) a(23) 1 ~31) ~ 8 (! P

1 l 2~1 I 

' •.rt;+-1 Icz,·.lif"!i.'! 't.i 

-P) • .;-(2!!.._~ (-) 1 ,·~; •. 2 a 1 ... ·';\l 
2 (a ,.f.IJ +·cz +·2)1 · ', 

' :, ~ ~;:2 r •l' ,,f' 
. a d.. . a a a 1 a fJ fJ {J 4 a 
. f D ~ (12) (23) (3f) 2(0.1), 

1
(02) 

1 
(03) ~ 8 (I p

1 
- P) • 

t 2~ 1 I 

a a 
2 2 I a +Ill.+ 1 

" m 1 I 1 '"1 

.. 
a, {3, a /Jaa f3a 

•':·.-2- <--r> rrr dudvdwdl (1-u) v 2(1-v) w 1(1-w) 
u,..,,w)O 

u+7+ .. ~l 

I. ~·' 

' 

' d·p ' ' .. .. 2 I II , a "' m·mu 6 6 
JD --1 .8 (I.p1 -P)(p

1 
+p

2
) (p1p

1
) (p8 p4 ) • - 2- fdm12 {dm34 ·in 12 m

84
x 

I 2\'11' I 4 m 0 

l'.IJ.9 

.. .. a 
x(p

1
+Pa) 

8 
• rr ?m 

6 

(71 )2 

IIIII - s<PtPexm~H4H Mace a qacTHu I· :8 

+~ 0 
Pactta.o. 'l&CTIIUbl 1 aa " yy ORRCbiB89TCH M&TpH'IH&IM. 3liEIM9HTOM '. 

' i 

"' ~17) (I) (I) 
~~ • p F a{J F a{J c, ~- 128(~<"\' (p<Y,~;~IJ))1 

I 2 2 2 
• 32(~ 11 -·m, )( m +:m, -·2m~, ) VIHTerpan no cj;la3osoMy 

npocTpaHCTBY paaeu 

ad .. ,a ---r 2 rn 2L 8 <Ip -·P >fllll.- 128, 
I 2~1 I ,J 

to.!!!.,, 
2 8 • 2 

m m,fdcf>·lsh cf>(ehfl-·ehc;!>) • 
0 

2 2 8 
•l28rr m m , 1 1 

[--(sh6,tl-2ah4j3-375sh2p)+ -{J (3eh2fl+ 4)1, 
~~ ~ 

,.·, 

npu 

m 
r.oe {3 • In m;r 

m - m rr Bblp1UK8HII9 B KBS,QpBTHbiX CK06KSX npB6nB>K9HHO pBBHO 
31 

-- (1 m t 
9!1 - af) 

.11 

'·~· ~ ,,.1 ,,, 
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++ 
3asacaMoCTb speMeaa >KH3HH L ( 1 ) 

rl' YY , OT ero Macchi, 
, pacnallarofuerocSJ Ha 

ML - Macca L -Me3oHa B ellHHHuax m
11
o. 
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