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3a rrocneaHee aecHTuneTue B pe3yn&TaTe 3Ha'luTen&HhlX aocTu~eHuA aKcrre­

puMeHTaJI&HoA QJll3HKU 60Jibll1llX 9HeprllH 6brn OTKphiT pHa HOBhiX HecTa6UJibHhiX 

'laCTllU - rurrepOHOB ll K-Me30HOB 1 Ha'lano CUCTeMaTUKU KOTOpbiX 6binO ITOJIO~ eHO 

, Ill 
ll3BecTHhiMll pa6oTaMU renn-MaHa ll Hurnua~UMhi /lr-MHI-cxeMal • OaHaKO, 

TaKoe 60Jibll10e KOJIU'leCTBO "aneMeHTapHhlX" 'laCTUU SIBJIHeTCSI B HeKOTOpOM OTHO­

meHUH yaHBHTeJibHhiM0 noaTOMY BpeMSI OT BpeMeHH ITOSIBJISIIOTCSI COMHeHHSI B HX 

aneMeHTapHocTu. Ha aToil: rro'!Be B03HHKaiOT rrorrhiTKH rrpeacTaBUTb H3BecTHhre 

'laCTHUhi KaK HeKOTOpbre CTpyKTypHbre o6pa30BaHHSI• TeM CaMbiM CY3HB Kpyi' "ane­

MeHTapHhiX" 'laCTllUs a TaK~e OI'paHH'lllTb Ha6op B3aUMOaeil:CTBHH. 

HH~e H3Jiai'aeTcH eme oaHa, KaK HaM Ka~eTcSI, eme He o6cy~aaBrnaHcH 

B03MO~HOCTb, coxpaHHB Bee ll3BeCTHbie ll rrpeacKa3hiBaeMbie /r-MHI - CXeMOH 

I'HrrepOHhi H K-Me30Hhi, TeM He MeHee cymecTBeHHO coKpaTHTb KPYI' "'aneMeHTap­

HhlX" 'laCTuU, OCTaBaSICb B paMKaX Tpe6oBaHUH yKa3aHHOH CXeMhl. 

8hiJIO 6bi BeC&Ma rrpHBJieKaTeJI&HhiM OCTaBUTb B CUCTeMaTHKe TOJibKO oaiiH 

"aneMeHTapHhlil:" 6apuoH II TOn&Ko oaHy "aneMeHTapHyiO" nei'KYIO qacTHuy. OcTa-

BaSICh B paMKaX lr-MH/ CXeMhi, MO~HO OCTaHOBUTb CBOH Bhr6op Ha ll30TOITH­

""7+ 
'leCKHX CHHI'JieTaX 

g-
.Z:.. CO CTpaHHOCTSIMH -3, - 1 II + 1, 

COOTBeTCTBeHHO. 803MO~ HOCTb B3SITb B KaqecTBe "aneMeHTapHoro" 6apHoHa 

AO . 
.1 \. -I' II IT epOH y~ e o6cy~aanac& B JIHTepaType. Terrep& ocTaeTcH Bbr6op Me~ay 

g-H z+ t K KOTOphiM B Ka'!eCTBe "aneMeHTapHhiX" nei'KllX 'laCTUU 

· + a a · 
oTHeceM H30TorrH'IecKHe ay6neThi I K 'I< '/ H I K- K 'I, cooTBeTcTBeHHo. 

BapuaHThr CUMMeTpll'IH.ble 06'bSICHeHue 

TOB MO~HO BeCTH KaK B TOM, TaK H B apyi'OM BapHaHTe. B aan&HefimeM Mhi 

HCITOJib3yeM S?;-1<-;- k O - BapHaHT, ITOCKOJibKy HaM Ka~eT.CSI1 'ITO OH 6on&me 

COOTBeTCTByeT H3BeCTHhiM 9KCITepHMeHT8JibHhiM aaHHhiM. 

VlTaK, 6yaeM rrpearronai'aT&, 'ITO cymecTBYIOT Ton&KO aneKTpuqecKII He:fiTpan&­

Hhre II oaao3apHaHhre 6apuOHhi H K-Me30Hhi. 

ByaeM C'IHTaT&, 'ITO "aneMeHTapHhiM" 6apuoHOM HBnSieTcH I'HrroTeTH'IeCKIIH 

oTpHuaTeJI&Ho 3apH~ eHHhi il: I'HrrepoH lr-M HI - cxeM~r -5?- -H30TOITH'IecKuil: 

.CHHI'neT I I = 01 co cTpaHHOCTbiO S =- 3 u 6apHoHHhiM o6bi'IHhiM crrHHOM 

I S ,., rronyuenoMy 'IHcnyl. 

npuMeM, 'ITO aneMeHTapHOH nei'KOH 'laCTHUeH SIBJISieTCSI ll30TOITH'IeCKllH ay6-
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neT lkj k 0 1, I = 112, smmuouud!:cst 6oaoHOM B o6bi'IHOM npocTpaHcTBe I S 
ueltOMY 'IHCltyl H HMeiOIIUii!: CTpaHHOCTb s =+ 1. AHTH'I8CTHU8MH UO OTHOlll eHHIO K 

Bbi6paHHbiM HaMH qacTHUaM 6yayT coOTBeTcTBeHHO g+ H I K-.J J<O I. 
OnpeaenHM CHllbHOe Q 1S.. -aaaHMOD.eifcTBHe BHD.a 

9 S?S?i<k)-
I"D.e .5? - H30CKa1Istp H CIIHHOp B 06bi'IHOM npoCTpaHCTBe, a K - H30CIIHHOp H 

cxanstp lnceaaocxanstp/ B o6bi'IHOM npocTpaHcTae. -nocTpOeHHe p5ID.8 rHnepOHOB H8'1HeM C H30TOIIH'IeCKOI"O ay6neTa ,..=.. -rHne-

pOHOB1 CTpyKTypy KOTOpbiX onpeaemrM npHCOeD.HHeHHeM K Q- no oqepeD.H OD.HO-

. K .xl 
I"O H3 D.BYX nOCTY1IHpOB8HHbiX H8MH -Me30HOB 1 T.e. B BHD.e 

~-o = ;Q- I<+ I --- -JQ-k 0 /. 

..O:anee onpeaenHM cTpyxTypy pstaa HaoTonH'Iecxoro TpHnneTa E -rHnepoHoB, 

npHcoeD.HHstst K Q- no D.Ba K-MeaoHa B Tpex B03MO:>KHbiX xoM6HHaUHstx, T,e, 

B BHD.e! 

.L +-:- ;Q- K+k+; L 0=/R-K+ K0
/ L:- ;Q-k 0 k 0J. 

D . 
HaaecTHo, 'ITO ~ -rHnepoH He MO:>KeT cymecTBoBaTb aonro, nyTeM 6biCTporo · 

snexTp<;>Mai"HHTHOI"O nepexoaa npeapamastcb B .!\.0 
-runepoH. 3To MO:>KHO 6bmo 

6bi o6'bSICHHTb, npeanono:>KHB HeaoaMO:>KHOCTb coaMecTHoro cymecTBoBaHHSJ K+k0
-

("'"") - K + K 0 XX I 
napbi OKOliO :IC t KQTOpast qepea CH1IhHOe - B38HMOD.eifCTBHe /B 

H30TOIIH'IeCKH CHHI"lteTHOM COCTOSIHHHI o6paayeT CBSI38HHQe COCTORHHe 

v...:> += I k+ 1< 0 I • 
3Ty cHcTeMy · MO:>KHO 6bmo t\bi noHHMaTh xax Meaoa co cTpaHHOCThiO S= ~2 ,HaOTOIIH-

qecKHA cunrneT, npeacxaabraaeMbii!: lr-M HI - cxeMofi. 

TaKHM o6paaoM, cTpyxTypa naoTonH'Iecxoro CHHrneTa 

6biTb 38IIHC8H8 B tlJopMe: 

A 0 ...: 1 51 - CJ..:) -4--I . 

X -rHnepoHa MO:>KeT 

I '7+ K- Ko -
X B :J:. J . · B8pHaHTe IIOCTpOeHHSI H8~H8IOTCR C H30TOIIH'IeCKOI"O 

ay6neTlt HYK1IOHOB no cxeMe p = tZ+ k 0 I. h = I z+ k- I. 

xx/ BHD. narpaa:m.HaHa KK~aaaeMoaeifcTBHR lk+K-+K°K0 11K+K---K0k 0
/ 

OIIpeaensiiOUiero B3aHMOD..ei!:CTBHe B p_831IH'IHbiX H30CnHHOBbiX COCTORHHRX 1 J 
. CBSI3aa TaK:>Ke C Borrp_OCOl\4: () SO ~Me3.0.He lcM,HH~e/. 

~-

,',1 

·:1( 

·.,!! 
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npo.a;on:m:aH aanee npucoe.a;HHeHHe K+ If K0 
-MeaOHOB ,nony'iHM 

nHqecKOI'O .a;y6neTa HYKnOHOB B cpOpMe: 

CTpyKTypy H30TO-

p =/ Q-c...u + ·k+ I h =! 52-<..U+ K0
/. 

Tenepb B CHny HaUIHX HCXO.D;HbiX nono:m:eHHii OCTaeTCH TOnbKO O.D;Ha B03MO:lKHaH 

CTpyKTypa: 

KOTOpaH COOTBeTCTByeT I'HnepoHy 1 H30TOnH'ieCKOMy CHHrneTy CO CTpaHHOCTbiO 

s =+ 11 KOTOpbiit TaK:m:e co.z:r.ep:m:HTCH B. /r-MHI-cxeMe. 

l1a nap qacTHU 1K+K01 H H:x aHTH'iacTHU I K 0 k- I MO:lKHO nocTpOHTb 

4 uao6oaoHa no cxeMaM 

/k*k 0 /J !K 0 k-IJ !k°K0 !) tk+K-1. 
3apH:lKeHHbie CHCTeMbi MO:lKHO OTO:lK.D;eCTBHTb C n+ H n- -Me30HaMH 1 a H3 Heit-

.. 
TpanbHbiX OHCTeM noCTpOHTb TpeTbiO KOMnOBeHTy H30TOnHqecKOI'O TpHnneTa 

In+ no n-
J ) 

B lr-MH/ - cx_eMe no.a; CHMBOnOM 

I H HeiiTpanbHbiit H30TOnH'ieCKHii CHHrneT1 KOTOpbiit co.a;ep:lKHTCH 

30 
TaKHM o6paaoM1 HaM y.a;anocb 1 nocTynHpyH TonbKO · .a;ae aneMeHTapHbiX qacTH­

Ubi1 nocTpOHTb ace qacTHUbi, HMeiOm;HeCH B lr-M HI -cxeMe. npHBneKaTenbHOCTb 

06Cy)!{.D;8eMOit .cxeMbi COCTOHT B TOM 1 'iTO Mbi MO:lKeM o6oitTHCb TOnbKO .a;ByMH 

'iaCTHUaMH1 KaK B 06bi'iHOM TaK H B H30TOnH'ieCKOM npoCTpaHCTBe 1 a TaK:m:e TOnbKO 

O.D;HHM THnOM B3aHMO,lleitCTBHH• npu STOM MO:lKHO OTO:lK.D;eCTBHTb n 
KBaHTaMH nonH,- o6ecne'iHaarow:ero I Q K 1-caHab. 

nonb3YHCb npe.a;no)KeHHO.it CXeMOii 1 no H3MepeHHbiM MaCCaM H3BeCTHbiX I'Hne-

pOHOB MO:lKHO c.a;enaTb 

HOCTb MBCC :::E: :: H 

eM TOT'0 1 'iTO m f<Q 

oueH:K.H aenH'iHH Mace, npe.a;cKaablaaeMbiX runepoHoa. Paa­

~ --.--rHnepOHOB HaH6onee aepOHTHO HBnHeTCH cne.a;cTBH-

1-----1 D 
~ 1n k+ • Toraa MO:lKHO .a;yMaTb, 'iTO ...,_. -runepoH' 

5 me . 
.llnH a6conroTHoii .BenH'iHHbi aHepruu CBH3H K-MeaoHOB c Q- nonyqaeTcH 

3Ha'ieHHe nopH.a;Ka 12QQ-13QQ 11) e • 0TCIO.D;a cne.a;yeT, 'iTO Q- -runepoH Ha -· 26Q-35Q me TH:m:eneit, He:m:enH ,.!:::::!. -runepOH 0 .. 3TO 03Ha'iaeT 1 'iTO 1 no-BH.D;H-

MO.MYt Q- -rHnepo.H aon:m:eH pacna.a;aTbCH no cxeMaM lecn~ npHHHTb npaauno 
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J ~Sf= 1/: 
[}- ~0 + 1f 
"'Jc' -- -:=::- + rro 

VfHTepecHast cKTyauHst cKna.nhiBaeTcst npK oueHKe Macchi 2!. -rlmepoHa. OueHHBast Mac-

ey z K8K 113 MaCChi npOTOHa,K-Me30H8 H ero SHeprKH CBSI3K 1T8K H H3 M8CChii\.
0

rH­

nepOH81 M8CChi K SHeprHK CBSI3H ~+ 1 npKXO.llHM K 38KniO'IeHJH01 'ITO M8CC8 

z+ :-.non:>KH8 OhiTb nopst.nKa 1500 tn e • Ho npK TBKOM 3H8'1eHKK MaCChi OH He 

,MO:>KeT H80JIIO.ll8TbCH 1 nOCKOJibKY . Mhi He 3H8eM CnOCOOOB 1 KBKKMK OH MO:>KeT npe­

BpaTKTbCSI B CTaOHJibHhiii· 6apHO~HYKJIOH1 HBJISISICb nerqe nocne.nHero. BhiSICHeHI!e 

sonpoca o cymec'XiBoBaHHH Z + -rnnepoHa, senH'IHHhi ero MaCChi 11 cnoco6os ero 

pacna.na SIBJISieTCSI B CBeTe STOI"O qpe3Bhl'18itHO HHTepeCHhlM MOMeHTOM. 

B paMKax paaBHBaeMoit cxeMhi HMeeTCSI B03MO:>KHOCTb o6'bstCHHih 6onhwoe 

KOJIH'I9CTBO H3BeCTHhiX SKCnepHM9HT8JlbHhiX .ll8HHhiX no o6pa30B8HKIO H B38HMO.lleftcT­

BHIO rHnepoHOB H K-MeaoHoB. OcTaHOBHMCSI TonbKO Ha HeKOTOphiX Ha HHX. 

Ka:>KeTcst 6onee ecTecTBeHHhiM o6'bstCHHTh peaKuHH TKna 

JT+N--Y+J< 
Jf+N--Y+K+K 

npOU9CCOM .llHCCOIIKSUHH n -M930H8 B none g- -qaCTHUhl Ha napy I I< K 1-

M930HOB C nocne.nyroweft 8HHHI"HJISIUHe1t /a nepBOH 

aoHa c O.llHHM Ha K-MeaoHoB oKono Q-, npH'IeM 

peaKUHHI o6paaoBaswerocst K -Me­
. + -

aHHHrHnnpyiOT nap hi f{ K HnH 

KIJ J(tl. B sToit cxeMeR· -rHnepOHhl 1 oopaayiOUlH9CSI B peaKUHSIX 

Jf + N -- A+ 1<, 
5y.nyT po:>K.naTbCSI B UM:-cHcTeMe npeHM:ymecTBeHHO Haaa.n, nocKOJihKY B sTOM 

t 
cnyqae K-MeaoH nox.H.naeT KOMnayH.n - cHcTeMy npaKTH'IeCKH 5ea BaauMo.ne1tcTBHst 1 

.llBHraHCb B HanpaBneHHH .. Bnepe.n' , a K -MeaoH saaHMo.neiicTByeT• TOJibKO c 

.K-Me30HOM 1 He 3aTparKBaSI w+ -cHCT9MY:• 

3~pH:>KeHHble I"HUepOHbl OT peaKUHft 

Jr+ P __... L:-:-+ K4- rr+ + h~ 2: +-~-- K o 

5y.nYT HM9Tb peaKyiO HanpasneHHOCTb *snepe.n" B UM-cHcTeMe, nocKcinhKY KaK 

. - .f. x/ 
K . TaK 11 K -Meaox saaHMo.neitcTByT c (J.:) cHcTeMoit • 

x/ 3KcnepHM9HT8JlbHhl9 .ll8HHhie no ~TOMY nOBO.llY CMo B /2/. 

J 

.• 

·{ 
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B peaKUHSIX :>Ke 

1f-+ p -- Lo+ko 
rr-+h -- L-+J<D 
JT++P - 2:++1\+ 
JT++h ~ ~0+1<+ 

MOryT yqacTBOBaTb o5a yKaaaHHhiX Bhillle KaHana. nosToMy K~:>KeTcSI, 'ITO yrnoBoe 

pacnpe.z:teneaHe STHX peaKuHti: :Uon:>KHO 5hiTb 5onee uaoTponHhiM B UM-cHcTeMe, 

B03MO:>KHO C H9KOTOphiM npeHMYill9CTBOM J:lliSI BhilieTa B HanpaBli9HHH ·"Haaa.z:t" 
·o 
~ -rHnepOHOB H "Bnepe.z:t; - aapSI:>KeHHhiX r -rHnepOHOB, Bhrnc) 5bi HHTepeCHhiM 

npOBepHTb 9TH C006pameHHSI Ha pe8KUHH 

Jr+ + P-- z+ +K+ 
C · pocTOM saeprHH HaneTaromero n -Meaoaa, o6paaoBaBlllaSICSI K K -napa 

. + MO~eT nOKHHyTb KOMnayH.z:t CHCTeMy, 'ITO npHBe.z:teT K o5pa30BaHH!O nap J< /'(-- H 

1<
0 

1<
0 

-Me30HOB, npH TOM :>Ke CaMOM IIOliHOM C9'19HHH reaepauHH CTpaHHhiX 'iaCTHU 

9TO 05CTOSIT9JlbCTBO MO:>K9T npHB9CTH K YM9Hblll9HH!O 

no cpaBHeHHro c ero BeJlH'iHHoti: .z:to nopora reHepauHH 

n x/ .. 

ce'ieHHSI reHepauHH Y K- nap, 

_l{k -nap /npH KHHeTHqe-

cKoti:. aaeprHH -Meaoaa 1,34 BaB/ • AaanHa noKaahrBaeT, 'ITo 6orree npe.u-

JT-+ N- N+ K--+1< 0 

JT++ N- N+ k 0 +K+ 
I 

H.z:tYillHe B O.z:tHY CTa.z:tH!0 1 He:>KeJlH peaKUHH 

rr- + P -- h + K + + I< -
JT+ + h- p + k D + K 0 

J 
llliSI KOTOphiX Tpe6yeTCSI eme .z:tOIIOliHHTelibHaSI CTyneHb ·nepeaapSI.z:tKH I<+~ J<D , 

x/ Y'KaaaHHaSI TeH.z:teHUHSI B ceqeHHSIX / Y K / HI J< k/-peaxuHti: 5.hrna 

npeano:>KeHa npo¢. BaH. raa-'!aHOM H3 llPYT'HX coo6pa:>KeHHti:. 



- 8-

PaccMOTpHM Tenep:h sonpoc o B3BHMo.n;eilcTBHH· . K-MeaoHoB c HyKnoHaMH. 

CHa'lana OTMeTHM ManocTb scpcpexTa nepeaap.H.n;KH B peaxuHH 

·. IJ:To o6ycnosneHo 
x/ 

uenoiJ:Ky. 

· K-+ P-- 1< 0 + h 
1 -

Heo6xo.n;HMOCTbiO npoTeKaHH.H sToro npouecca qepea K-K+-f<DJ<D 

xx/ Ha scex peaxuHil THna 

K-+ N-Y+rr 
HaH6onee Bepo.HTHa peaxuHsr 

1<- + h --A 0 -+ JT-
l (""')- + nocxonbxy oHa H.n;eT IJ:epea- npouecc I K- 1<0 1-.JT-6ea Y'la'CTH.H /:JC. C...U / 

CHCT9Mbl. 

ni060nbiTHO OTM9THTJ:> Ta'K)K9t 'ITO npH B3BHMO,n;eilCTBHH ~+-rHnepOHOB C HYK­

nOHBMH 6onee B9pOllTHbi peaKUHH THDB 

~+ a ~o N+ .:::::.._ -+ N + -- L- + o ' 
He)KenH peaKUH.H THna. 

2: .+ N ...... 1\.0 + N I 

nocxoribKy nepBble H.n;yT TonbKO qepea npocTo:l!: npouecc nepeaap.H.z:tKH I(+::::::: K ~ 
+-B03MO)KHO· nH Ha6nro.n;eHHe W -qacTHuhl? 

E cnH oaa MO)K eT peanbHO cym.e.CT..Bo.BaTb.. T£> .H.B1115.o.nee ... y..,z::t.o.6Jlb.lM cno.cofi.GM -ee 

nonyqeHHH .HBnHIOTCH peaKUHH \ 

l<+N-Ao +w+ 

x/ B Z ~I<~ 1<
0 

- cxeMe sTa· peaxuHH paapeweHa., '9:To, no-BHAHMoMy, 
npoTHBope~T· ODbiTy. 

XX I ";z -+- I/- ,;a 
PaccMoTpeHue B ~' n ., n . -cxeMe Haao BeCTH IJ:epea Baan:Mo.n;e:l!:cTBHe 
c BHpTyanhHoA. I< ~ -napo! · oxono :z+ 

I 

! 
\ 
I 
' 
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EcnK m W-< Z tn k: , To nopor aTHX peaxuHil .o.onmea aaxo.uHTbcst npH KHHeTH'Ie~ 

cxoa saeprHH K-MeaoaoB, MeHbllleil 1,23 BsB. Pacna.u 9Toi1 qacTHUbi B03MO:>KeH no 

cxeMaM 

G.)+-- 1<+ JT 
HnH 

G..)+ --JT++JTD, 

JJ.o CHX UOp HeT Onpe.ueneHHbiX 9KCnepHMeHT8nbHbiX YK838HH:li H8 peaKUHH H pacna­

,llbi TaKOT'O BH.lla. Ha6niO,lleHHe c.....J + -qacTHUbi SJBmteTCSJ O,llHHM H3 OCHOBHbiX 
x/ 

BOUpOCOB 06Cy:>K,ll8eMO:li CXeMbi • 

-a~­
Tenepb nepe:li.ueM x. Bonpocy o reHepauHH xacKa.llHbiX rHnepoHoB ..=.., H :JC • --QqeBH,llHO, 'ITO HaH6onee npocTbiM nyTeM reHepauHH ~ -rHnepoHa 6y.uyT 

...... 
peaxuHH Ha HeATpoHe; nocxonbKY OHiil H.llYT TonbKO qepea K C,.J....:J -BaaHMo.ueilcTBHe. 

PeaKUHH me 

K+ h-. :=:,-+K 

JT'+ h-::::::- + f<+ J<. 

THna 

K-+ p.-.. -- k+ - + ,__ 

JT-+ P- ..,_.....,- J<++J<D - + ....--

Meaee BepostTHbi, nocxonbKY .unst HHX Tpe6yeTcst· .uonamrn.Tellhaae n_epepacnpe.uene-
+ -+- , -a 

HHe sHepr~H Mem.uy J< ~ H W -MeaoHaMH~ f'eHepauHst me ..=:::=., -rHnepoaa 

B03MO:>KHa TOnbKO H8 UpOTOHe B peaynbT8Te peaKUH:li: 

I<+ p -- _,· 0 + K -
JT+P - -a k+k ......... + - • 

PeaKUHSt me THna 

I<'+ h- - 0+ J< ......... -Meaee BepOSITHa. 

TaKHM o6paaoM1 B :>KHJJ:KOBo.uopO.llHbiX nyabrpbKOBblX KaMepax B03MO:>KHO 

-o --aa6nro.ueaHe ..:::., - -rHnepoHa H aaTpy.uaeua .yeHepauHst ...:=. -rHnepoua. 

3KcnepHMeHTanbHO H·aBeCTHo, 'ITO rpynna AnbBapeua Ha6nro.uana 2: 0 -rHne----pOH B :>KH,llKOBO,llOpO,llHOil K8Mepe· H He Ha6mo.uana ---- -rHnepoaoB TaKHM 

x 1 Tax:>Ke KaK peaxuHst K-+ P-- Z.-+- + c-.:J- g cxeMe, 
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o6pa30M 1 STO o6CTOHTenbCTBO HaXO,llHTCH B cornaCHH CO cne,llCTBHHMH, Bb!T9KaiOil.lHMH 

H3 J:accMaTpHBaeMotl: cxeMbi. no YK838HHbiM npH'iHH8M peaKUHH 

Jr-+ p- s-+ w-+-
HBmleTCH T8K:>K9 H9Y.ll06HOil: LtnH Ha6niO,ll9HHH c._D + -Me30H8o 

npouecc reHepauHH g- -rHnepoHa HBnHeTcH eme 6onee TPY.llHbiM ,llnH 

Ha6niO,ll9HHH. B STOM cnyqae Bee B03MO:>KHbie peaKUHH THna: 

1<+ N-- Q-+I<+K 

JT+ N-- g-+ I<+ K+K 

HBnHIOTCH MHOI'OCTyneH'i8TbiMH H HX BbiXO,ll .llOn:>KeH 6b!Tb CHn.bHO orpaHH'i9H • 

CnenyeT TaK:m:e oTM9THTb HHTepecHyiO "B03MO:>KHOCTb o6'bH~eHHH pacnanHbiX 

cBoil:cTB rHnepOHOB MexaHH3MOM o6paaoBaHHH BHpTyanbHOil: I K K I -napbi c nocne--
.ll yiOil.lHM pacnanoM K -Me30H8. npH STOM nonyqaiOTCH BbiBO,llbi 1 K8'i9CTB9HHO 

-a 
cornacyiOil.lH9CH C H3BeCTHbiMH SKCnepHM9HT8nbHbiMH ,ll8HHbiMH. 

,_ -rHnepoH --- -non:m:eH HMeTb apeMH :>KH3HH M9Hbmee, qeM - -rHnepoii, a 6onee aepoHTHbiM 

KaHanoM pacnana Q- -rHnepoHa HBnHeTCH-;cnan no cxeMe 

Q - __, -. c:rro 
-- - + Jl - . 

Mbi ocTaHOBHnHcb anecb TonhKo Ha s(iJcpeKTax, cBH38HHbiX c cymecTBOBBHHeM 

"cTpaHHbiX" qacTHU. KaK HaM Ka:m:eTcH, B paMKaX pa3BHTOfi H8MH MO,llenn HMeiOTCH 

HHTepeCHhle B03MO:>K~OCTH 06'bHCH9HHH pH,lla BonpOCOB CTpyKTyphl HyKnOHOB /nao6a-

pbi H T.n./ H CBH3aHHbiX C HHMH ScpcpeKTOB - lcpoToMeaoHHbie H pH.ll .ll pyrnx I. 

HanpnMep, MO:>KHo nonhlTaThCH cnenaTh HeKoTophle Ka'ieCTBeHHhle aaKniO'ieHnH 

06 sneKTpH'ieCKOM cpOpMcpaKTope HyKnOHOB. vb .. CTpyKTypa B H8lll9M CX9Me HMeeT 

BH,ll 

p:::;Q.,...u..J+I K+ h:: I Q- (.)..) -+-; K ~ 
0TCIO,lla BH.llHO, 'iTO nocKonbKY cncTeMa 1 Q-CJ...) + 1 '6onee nnoTHO ynaKOBaHa, 

. . xl 
TO cepnueBHHa HyKnoHa non:m:Ha 6biTb sneKTpH'iecKH HefiTpanhHa • B cuny HanH'iHH 

xl 
AHanorH'iHoe coo6pa:m:eHne 6bmo nony'ieHo aKan. BeKcnepoM B.YJ. 

H8 OCHOBe aHanH3a yrnOBbiX pacnpeneneHHil: rnnepOHOB B rr + P 
peaKUHHX. 

1 • 
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Ha BHelllHHX "o6onOtiK8X" npOTOH8 H Heil:TpOHa n K 0 
-MeaoHoB, cooTBeTcTBeH-

HO, MO:>KHQ .llYMaTb 1 'ITO HMH H o6ycnoBneH, B OCHOBHOM, BH.ll aneKTpHtteCKOI'O cpOpM­

cpaKTopa COOTBeTCTBYIOll{ero HyKlrOHa: HaM Ka:>KeTCSI 1 'ITO TaKaS! KapTHHa COOTBeT-
. . 4/ 

CTByeT H3BeCTHbiM 9KCnepHMeHTanbHbiM cpaKTaM , 

.LlncxyccnoHHhiM MO:>KeT 6biTb Bonpoc o cpe.uHeM pa..onyce pacnpe.ueneHHH 

anexTpnttecxoro aapH.na B npoToHe, BoaMO:>KHo, ttTo OH MO:>KeT 6biTb HecxonhKo 

MeHbllle /npnMepHO B m/( r\J 3 paaa/, tteM 9TO C'IHTaeTCS!, O..oHaKo 6onee ;npn-
. m11 . ()1'/ 

BlreKaTenbHOH Ka)K eTCH B03MO:>KHOCTb 1 nony'Ia IOll{aHCS! H3 BBe.ll eHHS! J (; . \ · -cBSI3H 

c nOMOll{biO TT -MeaoHoB, Tor..oa aneKTf>Htiecxuil: pa.unyc npoToHa 6y..oeT nopH..oxa 

rr -Me30HHOI'0 1 8 M8I'HHTH6Ie MOMeHTbi HyKnOHOB 6y..oyT Onpe..oe~SITbCS! 
.llH.P8KO~CKOI'O MOMeHTa Q -qacTHUbi H .llOllOlrHHTenbHOrO MarHHTHOI'O 

CYMMOil: 

TT -MeaoHHOtl: my6br co cpe..oHHM pa..onycoM nopH..oxa 

MOMeHTa 

ABTop s6naro..oapeH axa.u.Bexcnepy B.VJ ., lJ:>Koy ryaH-ti:>Kao H OrneBeUKOMy B.H. 

38 HHTepeCHbie .llHCKYCCHH no STOMY Bonpocy, 
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