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Ka~t KaseCTHO, o.nHoro a.n.nKTHBHoro nenTOHHoro KB&HTosoro '!Rena, npHHK

M8K>IUero TOUbKO Tpll 3H8'!eHHR ( -1, Q, + 1 ) , He.noCT&TO'IHO .nnR OliiiC&HIIII COBOKyn

HOCTII 3KCll9p11M9HT8UbHbiX .n&HHbiX 0 CU&6b1X npoueccax B3811MO,nel!CTBHR C y'I&C

TII9M nenTOHOB, Mo)KHO paccMaTpiiB&Tb paaHble soaMO)KHOCTH, cpe.nu KOTOpbiX 

ynOMIIH9M cne.nyiOIUHe; 

1. VfMeeTC II ,nsa p83UII'IHbiX a,n.nHTIIBHbiX nenTOHHbiX 38pR,n& - MIOOHHbll! II 

SU91tTpOHHblll, C TO'IKII apeHHII npe.nnO)I(eHHOrO B H&CTORIUell 38MeTKe OllblT& ST8 

8nbTepH8TIIB 8 He OTUII'I8aTC!I OT cny'l&ll, ItOr,na HMeeTCII TOUbKO O,nKH a,n,niiTHBHbiJI 

_ - Ill 
nenTOHBbiA 38pll.n, 3H8Jtll KOTOporo .nnR e II p. npOTIIBOliOUO)I(Hbl 

2. VIMeeTCR o.nuu a.n.nKTIIBHblll nenToHHbll! aap11.n, aHa'!eHHR KOToporo .nnR 

e- , 11• 11 p. 

) /2/ 
II p. RBUA IOTCR p83Hb1MH ( CK&>KeM, + 1 .nnR e-,11. H +2 .nnR 

,..-

II 
• 

v,. . 
3. VIMeeTCR TOUbKO o.nKH a.n.nKTKBHbill nenTOHHbill aap11.n e ( Clt~>KeM, +1 .nn11 

II ,.. II K -1 ll•· >l;:; ,; ,e+, p.+ . ,.. ) K O.nHO MyUbTKliUHK&TKBHOe 
131 

nenTOHBOe 'IIICUO , p8BH09 + 1 .nnR v .,~r,V.,e+ •-l.ansz ~~~,~J.-,V#l,,...+ 

AnbTepHaTKB& 3 caM&H HeCTporaH 113 nepe'!IICUeHHbiX B03MO>KHOCT9ll, liOCKOUbKY 

OH8 II03BOUIIeT, B npRHUIIll9, cyiUeCTBOB8HIIe nepexo.noB MIOOHHll 
/4/ 

-+ 8HTIIMIOOHKJI • 

y BCeX '18CTIIU, He RBURIOIUIIXCR neliTOH&MK 

II T,,n,) II li03TOMy OH& npe,nCTiiBnReTCSI 

H&W .noBonbHo HC JtyccTBeHHoll • KpoMe Toro, oHa He cosMeCTKMa c KoHuenuHell 

<l>eltHMaH8 H rennM&HHa/5/ 0 B38KMo.nellcTBHH .nsyx TOKOB. O.nH&KO TOUbKO H&6niO

.neHH9 ,n&CT OTB9T H8 BOllpOC, pe&nHayeTCII UK 8UbT9pH 8 THB8 3 B npapo,ne. 
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llnA BbiACHeHKII aonpoc a o c ymec TBOBBHHH MynbTHnnHKSTHBHoro nenToHaoro 

'IIIC/18 6bll10 npennO)I{eHO 3Kcne pHMeHT8/lbHOe 113y'leHHe OCUB/1/lAUIIA MIOOHHA ... aa-

/3/ 
TIIMIOOHHA , 8 3TOM C/ly'lae CO OTBeTCTBYIOIUIIe 3KcnepaMeHTbl, O.llHSKO, Kp8AHe 

TPY nabl. KpoMe Toro, TBKNe OCUII/li!AUHH Bbi3BSHbl aaaHMoneAcTaaeM BToporo no

pAnKa an• noaonhKo a K 3 0TH'lecKBM aaaaMoneAcTaaeM. H11*e Mbl npennaraeM 

KOHKpeTHYIO nOCTSHOBKY Onbi.TS, KOT0p8A He HMeeT TSKKX He.llOCTSTKOB. 

PaccMoTpHM npouecc pacnana MIOoaa, CKS)I{eM, nono)I{BTe/lbHoro no npK'l&

HBM 3KCnepKMeHT8/lbKOrO xapaKTepa, KOTOpble 6ynyT ACHbl B .ll8/lbHeAIUeM. Cornac-

HO aoaMO)I{HOC TAM I 11 2, OH npoacxonKT no cxeMe I'+ ... e + + 11 + vI' EcnH 
• 

*e aMeeTcA MYilbTKni!KK a TKaHoe KBSHToaoe qacno M , KpoMe annaTaaaoro aa-

/3/ 
pA.ll8 f / ( 8/lbTepH8TKB8 3 ) , TO pacnan MIOOH8 npOKCXO.llKT COri!SCHO .llBYM 

paaaonpaaHbiM KBHanaM : 

fJ+ ... e++ll + 11 ( I) 
• fJ 

+ 
-+e++v fJ + II (2) • I' 

TaKKM o6paaoM, 8/lbTepHaTNBa 3 Tpe6yeT, 'IT06bl a pacnane noi!O)I{KTe/lbHOro 

MIOOHS p0)1{,ll8/lHCb He TO/lbKO 3/lbHeATpHHO, HO H 8HTK3/lbHel!TpKHO, 

3TO MO)I{HO npoaepKTb nyTeM 8H8/lH38 Hel!Tp811bHbiX npO.llyKTOB pacnana 

I' -Meaoaa. KpaAae 6onbiUBA aenii'IHHa nnKHbi pacnana .llBH*YlllKXCA MIOOHOB 

npKBOllHT K TOMY, 'ITO 3 KcnepHMeHT 8 /lbHoe HccnenoaaHHe IIX nponyKTOB pacnana 

BbirOJ:lHO npOBeCTH H8 OCT8HOBHBlUHXCA MIOOH8X. nocKO/lbKY MIOHel\TpHHO H 8HTH

·MIOHel!TpHHO OT pacnana OCTSHOBHBWHXCII MIOOHOB He MOryT B38HMOJ:lel\CTBOB8Tb 

C HYKI10H8MR ( IIX 3HeprKK MeHbWe M8CCbl MIOOH8 ) , TO 38J:l8'18 CBOJ:lHTCA K 8Ha

/lK3y OTHOCHTe/lbHOrO COCT8B8 3/lbHel!TpHHO K 8HTH3/lbHel!TpHHO cpenK nponyKTOB 

pacnana OCT8HOBHBWHXCA nOI!O)I{KTe/lbHbiX MIOOHOB. 

/ 6/ 
Y*e 6bii!O noKaaaao , 'ITO ycKopHTe/lb npOTOHOB c 3HeprHell oKono 700Maa 

II HHTeHCHBHOCTbiO B HeCKO/lbKO COTeH MHKp08Mnep ( 'Me30HH8A cpa6pHK8 ' ) B npHH

UHne .ll8CT . B03M0)1{HOCTb cpHKCHpOBSTb Hel!Tp811bHble /leUTOHbl OT OCT8HDBHBWHXCSI 

MIOOHOB. 3/lbHeATpHHO C 3HeprHeA B 061!8CTK HeCKO/lbKKX ,lleCSITKOB Maa MO)I{HO 

171 
OT/lii'IXTb OT 8HTK3/lbKeATpHHo OUbiTOM TKna Pallaca H Koyaaa • lleACTBIITe/lbHO, 

8HTB3/lbHeJlTpHHO B38HMO.lleAcTByeT C npOTOHOM no CXeMe 

II + p ... n + e+ 
(3) 

4 

B TO apeM.II K S K 3/lbH e ATpKH O He MO)t( e T Bb13B 8 Tb p e 8KU HIO 

+ 
11 +P ... n+e 
• 

Ecn• .anA perRCTpSUIIII HeTpal!bKbiX nenToHoa Kcnonb3 o a a Tb neJI:Te p ocone p)t(awyiO 

MIIWeHb, T O , B npHHUHne , MO)t(HO cpJ[KC11pOB8Tb B38BMO.llel!CTBHe K 8 K 8 HTH 3/lbHeli:TpH

HO, T8K H 3/lbHe l!TpiiH O 

11 +d ... e++ n + n; 11 +d ... e +P+P • • ) • OnuaKo nocTa a o aKa T a x o ro onbiTa. 

ae npocTa. Bhlronaee nocTauoaKa a 1111 PaAuc a KoyaH c a o n o p o noconep)t(alUHM 

CUXHTW/lrrRTOpOM, npJ['le M perHCTpSUIIA B38HMO.ll e llc TBHl! 8H T H3/lbHel!TpHHO c npoTo-

HSMH IIB/llleTCA n o K aaaTe/lbCTBOM cymecTaoaaHHII onHoro MYilbT HnnxKSTHBH o ro nen

TOHHOro 'IRC/18 

Kaxae npyrH e IIC T O 'IHHKII aHTH <l /lbHel!T pHHO MoryT coan a a a Tb cp o u a 3 Tax onbi

Tax? Y:T06bl OU e HHTb 3 T O, npe ,llU O/lO )I{HM, 'ITO ny'IOK npOTOHOB, C KS)I{eM, C 3 HeprKeA 

700 M 3 a n o nanaeT qepe a .lli!IIHHoe o T aepcTHe rny6oKo auyTp b )t( e n eaH o ro 6no~~:a, 

KOTOpbiA C/ly)f( H T O.llH OapeMe HHO MHWeHblO ( HCTO'IHHJ( nHOHOB) II 3 8lUHTOl! OT acex 

11311Y'l9HIIA , KpOMe H e l!T p 8 1!bHbiX n en T OH OB. npoTOHbl, p 0 )f(,ll 8 10WHe CSI nH OH bl X M IO OHbl' 

OT paCn8Ll8 n H OH OB 38Me,ll i!SIIOTCA . Y:IIC/10 nKOHOB 060HX 3 H 8 K OB , pac n a.aaiOIUKXC SI 

HS/leTy, He3H 8<UIT9/lbH O H, KpOM e TOr O, 'IHC I! OM 8 HTH3/lbHeliT pHHO , p O)I( ,ll S IOWHXC SI 

npa 3 T OM ( ,- ... e- + v ) , M O)I{ H O npeae 6p9'1b. To )f( e C8M Oe M O>KH O YTBe p-

)f(,ll8Tb n o OTH OWeHH IO K 'IHCI!Y MIOOH OB, pacnanaiOIUHXCA H S /leTy. 0 CT8 HOBHBWHeC A 

n O/lO)f(HTe /lbH b i e n H OH b l p 0 )1{ ,ll810T C a e p O ATH OCT biO e,llHHHU8 nO/l O)f(HTe /lbHbi e MIOOHbl, 

KOTOpbie T8K)I{ e OCT8H8B/lHB 810TCA, C npyro ll C TOpOHbl, OTpHUSTe /lbHbi e UK OH b l npH 

OC TSHOBKe a axaaTbiBBIOTCA AnpaM• x He o6paa yiOT MenneH Hblx MIOOH o a . TaKHM o6-

p a aoM, o6mee 'IHCno oc TaaoaaawKxCA I'- -Mea o aoa aeaenKK O. KpoMe Toro, npK oc-

TSHOBKe OTpHUBTe/lbHbiX MIOOH OB B a eiUeCTBe , K 8 K H3 B eC TH O , 6 ynyT p0)1{ .ll8T bC A, 

ri1 8 BH bi M 06p830M, M IOH e l!TpHH O ( I' + A v I' + A + ). TaKH M o6pa-

3 0 M, BK.llH O, 'I T O cpOH 3/lbH e l!TpHH O B paCCM B TpHB BeM OM 3 K C n e pHM e HTe K p8l!H e MS /1 , 

TeM 6onee, 'I TO HC K OM bi A 3cpcpe KT nopA .llK 8 e,ll HHHU bl , 

Ony6na~~:oaaaa e aawero npenno*eH K SI B bi 3 B8H O T e M, 'ITO ' M eaoHH bre cpa6pHKH' 

C K Op O BCTyn AT B CTpoll, 8 U/l 8 HHpOB 8 HHe 38lUHTb i .ll/111 OnbiTOB C n y 'IK8 MH H e l!TpHH O 

OT OC T SHOBKBW HXC SJ M e3 o H OB non>KH O 6 biTb npenyc M o Tpe a o Y* e ce l! qac. B aa KniO-

'l e HH e 3 8MeTHM, 'ITO H e 3 8BHC HM O OT 3 8.ll8'1H n o U OHC K y MYilbTH n/lHK8THOH Oro KB8 H TO

BOro 'IHC/18 8H 8/lH3 HeJITpCII! bH blX npo.ay KTOB pac n a na M IOOH OB KMee T C8MOCTOS!Te/l b 

Hblll HHTepec . 
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