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§ 1. BB ea e H II e 

B HaCTOHlllee BpeMH npoueCCbl MHO}KeCTBeHHoro po}KlJ.eHIIH qacTIIU 

IIHTeHcIIBHo_ nayqaroTCH Ha ycKopnTenHx ny5HbI, Cepnyxoaa n UEPHa. 

BonbmaH nporpaMMa aKcnepIIMeHTOB HaMeqeHa Ha ycKopIITene B BaTaBnII 

c E P = 100 ➔ 500 raa. PaHee B 9TOii: o6nacTn aHeprnii: llM.enIICb TOnbKO 

11.aHHbie, nonyqeHHbie ll3 OilbITOB C KOCMnqeCKllMII nyqaMn, B pacnopH}KeHnn 

9KcnepIIMeHTaTopoB nMeIOTCH llHTeHCIIBHbie nyqKII qaCTIIU paannqHoro COpTa 

C cf>nKcnpoBaHHOH 9Hepr_nett. B CBH3ll C 9TIIM CTaHOBIITCH. B03MO}KHbIM npo

BeIJ.eHne 9KCnepnMeHTOB no MHO}KeCTBeHHOMY PO}KIJ.eHHIO qacTIIU B ll30TO

nnqecKn n 3apHIJ.OBO CBH3aHHbIX peaKUllHX. 3Tn Oilb!Tbl npeIJ.CTaBnHIOT 

5onblliOH llHTepec KaK C TOqKn 3peHIIH npoBepKII II30TonnqecKoii: n aapH-

11.0BOH llHBapnaHTHOCTII npn CBepxBhICOKIIX aHeprnHx, TaK II IJ.nH npoaepKII 

xi 
pa3nIIqHblX TeopeTIIqecKllX MOIJ.eneii: 

xi B HaCTOHlllee BpeMH noKa3aHo, qTQ ll30TonnqecKne COOTHOllieHIIH 

B CIInbHblX B3allMOIJ.eii:CTBllHX BbmonHHIOTCH C TQqHQCTbIO $. 1%. He Hati11.e-

HO HapymeHHH II30TOnIIqEiCKOH llHBapIIaHTHOCTll 11.0 ypoBHH aneKTpoMarHIITHbIX 

npoueccoB I 1, 21• ' 
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C Apyroii CTOpo:b1, IIpH Bb!COKHX 9Heprm1x CTanKHBBIOIUHXCSI '18CTHU 

po:»maeTCSI MHoro HejiTpanbHblX '18CTHU, perHCTpaUHSI KOTOpb!X rrpeACTaBnsi

eT 6onbruHe MeTOAH'leCKHe TPYAHOCTH. B CBSl3H C 9THM B HaCTOS11Uee Bpe

MSI rrpaKT_H'le,cKH H0B03MO)KH_D nccneAoHaTb _rrpo11eccb1 MHO)Ke~TBeHHoro p_o)K

AeHHSI C cpHKCHp~BaHHb!M 'IHcnoM Bcex BTOPH'IHblX 'IBCTHU, K8K 9TO 6bm~ 

CAenaHO rrpH E :$ 10 faB. AHanorH'IHBSI CHTyaunsi HMeeT MeCTO n B 

OTHOllieHmI yCT8HOBneHHSI IlpHpOAbl Bcex BTOPH'IHbIX aap.H)KeHHb!X '18CTHU. 

TToaTOMY MHoroqHcneHHbJe Oilb!Tbl B OCHOBHOM CBH38Hbl C TaK H83bIB8eMblMll 

HHKnl03HBHb!MH rrpoueccaMH, B KOTOpb!X perHcTpHpylOTCSI xapaKTepHCTlIKll 

HnH Bcex aapH)KeHHhIX qacTHU, HnH '18CT11 H3 HHX C n106bIM 'IHcnoM HettT

panbHblX '18CTHU. HMeeTCSI uenblll PSIA TeopeTH'l0CKHX MOAeneii, KOTOpb!e 

paccMaTpHBaIOT HHKnl031IBHb!0 peaKUlIH H rrpeACK83blB8IOT OCHOBHb!e HX 

/3-6/ 
xapaKTeplICTlIKH IlpH CBepXBh!COKHX aHeprHSIX 

H30TOII11'10CK8H H 38pHAOB8H HHBapnaHTHOCTH CHnbHhIX B3aHMOAeiicT

BHii H 38KOHhI coxpaneHHSI CTpaHHOCTH, aneKTpH'leCKoro H 6apHOHHoro aa

PSIAOB ABIOT orrpeAeneHHhI0 COOTHOlli0HlISI AnH HHKnl03HBHhIX rrpoueccoB, KOTO

pb!e He 38BHCSIT OT AHHBMHKH peaKUHii. Y'IHTblB8SI OTM0'10HHb10 Bb!lli0 9KC

rrepHM0HTanbHhJe TpyAHOCTH Bhill0neHHSI peaKuHtt C orrpeAeneHHhlM 'IHCnOM 

'IBCTHU, Heo6XOAHMO Bh!B0CTH COOTHOlli0HHH HOBoro THIIa AnSI rrpoueccoB 

C H0cpHKCHpOB8HHhlM 'IHCnOM BTOpH'IHhIX 'IBCTHUo ilnsi 9TOil: uenn IlpOCThIM 

/7/ 
H yA06HbIM HBml0TCSI MeTOA illMyrnKeBH'Ia • pa3BHTblll H lliHpOKO HCIIOnb-

/ 1,8/ 
30B8HHhlll B pa6oTax • rae paao6paHO HeCKOnbKO IIpHMepoB HHKnl0-

3HBHhlX rrpoueccoB. HH)K0 6yAYT Bb!BeAeHbI o6rune COOTHOlli0HHH Me)KAY 

3H8'10HHHMH cpeAHHX MHO)K0CTB0HHOCTeii BTOpH'IHhIX 'I8CTHU ( § 2), a T8K)K0 

crreunanbHbie COOTHOllief{HH AnH MOAenn rrpeAenbHOll cpparMeHT8UHH ( § 3). 

4 



§ 2. CooTHollleHHSI Me)KJlY SHB'IeHHSIMH cpeJlHHX MH0)KeCTBeHH0CTefi 

BT0PH'IHb!X 'IBCTHU pasnH'IH0ro THIIa 

ITpH CT0nKH0BeHHH 'I8CTHU MoryT ocymeCTBnSITbCSI pasnH'IHbie peaKUHH. 

HarrpHMep, B0SM0)KH8 reHepaUHSI 0/:lHoro 77: -MeS0Ha, .cmyx K -MeS0H0B 

H T,/l. B K8)K/l0M 0T/lenbH0M cnyqae HMeIOT MeCT0 CB0H, BII0nHe orrpe

]leneHHbie HS0T0IIH'!eCKHe C00TH0llleHHSI. HeKOTOpbre HS HHX SIBnSIIOTCSI 

yHHBepcanbHblMH H. crrpaBe]lnHBbl /lnSI peaKUHH Bcex THII0B. nnsi HX rronyqe

HHSI M0)KH0 II09T0MY, He K0HKpeTH3Hpyg BH/la peaKUHH, paccMaTpHB8Tb Bee 

B0SM0)KHbJe peaKUHH 0/lH0BpeMeHH0, IToSICHHM CK8S8HH0e Ha IIp0CT0M IIpH

Mepe. ITyCTb HMeeTCSI HS0T0IIH'IeCKH HeIIonSipHS0B8HH8SI MHllleHb, C0CTaB-

neHH8SI HS SI/lep ]leHTOHa C H30T0IIH'IeCKHM CIIHH0M T = O. PaccMoTpHM 

HeK0T0poe 'IHCno aKT0B BSaHM0]lei1:CTBHSI _HS0T0IIH'!eCKH HerronsipHS0B8HH0ro 
. ' 

IIY'!Ka HyKn0H0B C aT0H MHllleHbIO. CoBOKYIIHOCTb Bcex BOSMO)KHbIX BS8HM0-

JleficTBHH IIp0T0H0B C Sl/lpaMH CHMB0nH'IeCKH S811HllleM B BHae: 

( 1) 

rile qepes N 1 o6osHa'!eHO cpe/lHee 'IHCno BT0pH'IHb!X -17 -MeS0H0B H 

xi 
HyKn0H0B C00TBeTCTByIOIDHX THII0B 

B CHny HSOTOIIH'!eCK0H CHMMeTpHH B38HMO/leHCTBHSI aei1:TpOHOB_ M0)KH0 

3811HC8Tb B BH/le: 

( 2) 

OTcyTCTBHe 11onsipHS8UHH /lnSI BT0pH'IHbIX 17 - Me30H0B rrpHB0/lHT K 

Ill 
paBeHCTBY 

( 3) 

xi 
3]leCb rrpearronaraeTCSI, 'ITO o6paSOB8HHSI CTpaHHb!X 'IBCTHU•H 8HTH-

6apHOHOB He Ilp0HCX0/lHT. 
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KOTopoe cnpaBeamrno, KOH9'IHO, He llJHI Ka>Kaoro KOHKpeTHoro 8KTa B38HMO

"' 
ll9HCTBHSI, a TOnbKO B cpeaHeM. 3aKOHbl coxpaHeHHSI aneKTpH'IeCKOro 

n 6apHOHHblX aapsraoB• MO>KHO aanHcaTb B BHae: 

N1 + N 4 - N2 = 2 

N 2 + N5 - N1 = 1 

N 4 + N5 = 3. 

PaBeHCTBO (6) srBnsreTCSI cneacTBHeM (4) n: (5). 

(4) 

( 5) 

( 6) 

TaKHM o6pa3oM, ansr onpeaeneHHSI IlSITH H9H3B9CTHblX BenH'IHH ( NI ) 

HMeeM TpH ypaBH9HHSI - ( 3). ( 4)' ( 5). 

nnsr nony'IeHHSI lIOBblX COOTHOII19HHll BOcnonbayeMCSI TeM, 'ITO cpeansrsr 

t 
MHO>K9CTBelIHOCTb Bcex BT~pH'IHbIX aapsr>KeHHblX '18CTHU ( n ) aKcnepn:-

1%) 191 xi MeJITanblIO nerKo onpeaensreTCSI C 6onhlll0ll TO'IHOCTbIO (~ 

B aToM cny'Iae HMeeM 

+ n7- =N1+N2+N4 

nr =N1+N2+N5, 

(7) 

( 8) 

rae Hlill9KCbl 1 H 2 y + n- 06oa.11a'IaIOT peaKUHIO ( 1) H ( 2) COOTB9TCT-

B9HHO. 

Ha npHBeaeHHblX Bblllle ypaBJieHHll n~rKO nony'IHTb 

N2 
n :!: - 2 ( 9) = 
O• 2 

n"!:.. - 1 
( 10) NI = 2 

2 
, 

. x/rr 6 . pH onb111n:x _aneprn:srx TaK>Ke xopo111O n:aMepsrroTcsr. n: Tononorn:-

'IecKHe C9'18HHSI ( pacnpeaene.11n:e co6bITHH no ·''IHCny BTOpli'4'.HblX' aapsr>K9HlibIX 

'18CTHU / 9/. l130TOilH'I9CKHe COOTJIOII19HHSI, CBSI3bIB8IOIUH9 3TII C9'19HHSI, . 6y-. 

llYT paccMoTpelibI B aanbHen111eM • 
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± ± -3 n 1 + n2 
H3 = {11) 

4 

+ + 3 n 1 - n2 + 
( 12) H4 = 

2 

3 n± + + n-
( 13) HS = 2 .1 

2 

HTaK, ucnonhayg aaKOHhl coxpaHeHHR aneKTpuqecKoro ·u 6apHOHHoro aapg

JJ.OB, HSOTOfiHqecKyIO HHB8pHaHTHOCTb H OTH~CHTenbHO nerKo onpeaenReMyIO 

_Benuq1rny cpeJJ.Heii MHO)KeCTBeHJIOCTH BCex aapmKeJIHblX qacTHU, Mbl Bbipa-

SHnH H I JJ.nR 11 - MeaoHoB H HyKnoHoB qepea HaBecTJI&Ie BenuqHJihI. Coor-

HollleHHR ( 9-13) 'BepHbl H JJ.ml n106oft q>HKCHpOB8HHOii. o6naCTH yrnoB H 

HMnynbCOB BTOpHqJlbIX qacTHU. B 3TOM cnyqae H + n - - cpenaue MJIO -

}KeCTBeHHOCTH Bcex aapg}KeHllbIX qacTHU B Bb16paHHOH o6naCTH. Ha ( 12) 

( 14) 

H 3Ta paSHOCTb M0:1KeT 6b!Tb paBHa Hyn10 TOnbKO B TOM cnyqae, ecnH 

H 4 = 1,5, T.e. BepogT}IOCTb nepeaapSIJJ.KH npoToHa B HeiiTpOH paBHa 0,5. 

B aToM cnytJae H1 - N 2 _ = +(2 - N 4 ) = +0,5., To-ecTb cpenHee 

qucno 11 + MeSOHOB B peaKUHH ( 1) na 0,5 6onbllle cpenHero qucna 11-· -

MeSOHOB B .TOH )Ke peaKUHH,. B CT8THCTHqeCKOii TeopHH o6bJqffo npennona

raeTCSI, 'ITO BepoSITHOCTb nepeaapSIJJ.KH. npoTOHa paBHa 0,5, T.e. n t · = n _i 
H noaTOMy neo6xoJJ.HMO y'IHTblB8Tb Jf36b!TOK nono:1KHTenbllblX TT • -Meao-

/ 6/ 
HOB 
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ITepeil:AeM K BbIB6Ay COOTHOUieHHil: B o5meM cnrrne. PacCMOTpHM 

H3OTOIUl'l0CKH conpsr)KeHHbie CHCTeMbi A H 8 , KOTOpbie AHCCOUHHpy-

roT cneAyromnM o5pasoM: 

A ➔ N1 (1r+) + N 2 (1r-) +N3 (1r 0 ) + N4 (p) +N5 (n)+ ... (15) 

H 

B ➔ N 1 (1r-J+N2 (1r+) +N
3

(1r 0 ) +N
4

(n)+N/p),.:., ( 16) 

rAe N, - cpeAHHe 'ln'cna Bcex BO3MO)KHblX BTOpH'lHblX 'l8CTHU H aHTH-

'l8CTHU. A ( 8) - MO)K8T HM8Tb KaK onpeAeneHHbiil: H3OTOilH'l8CKHil: CilHH 

dd Nd N 1T I K H 'T.A.-). TaK· H HeonpeAeneHHbiil: 

"N , · N N , KN H T.A.) ,. 3aKOHbI coxpaHeHHH sapsrAoB sanHllleM B 

BHAe:· 

QA = I NIA Q I A , ( 17) 

QB =I N,BQIB' ( 18) 

s =IN, ·s, ( 19) 

B = !.N
1

B 1 
( 20) 

I"Ae HHA8KCbi A H B o5o3Ha'laroT, 'ITO paccMaTpHBaeTCH COOTBeTCTByro

mHii npouecc ( 15) HnH ( 16). KaK H B paCCMOTpeHHOM Bb!Ule npHMepe, OAHO 

H3 ypaBH8HHii (17)-(20) BbITeKaeT H3 APYI"HX. 3To CBH38HO C TeM o5CTO-

HTenbCTBOM, 'ITO 

QA T31, + 
. S + B 

2 

8 
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S+B 
2 ( 22) · 

H cyMMa ( 17) H ( 18) .aaeT 38KOllbl coxpaHeHHSI 3apSI.!lOB ( 19) H ( 20) x/. 

3Ha'I8HHSI cpe.aHHX MHO:>Keci+BeHHOCTeii Bcex 38pSI:>K0HHbIX' BTOpH'IllblX 'I8CTHU 

HM0IOT BH.!l: 

( 23) 

( 24) 

OTCI0/18 nerKO nony'IHTb, aanpHMep, ,/]JlSI peaKUHH ( 15) cne.ay10nme COOT

xx/. 
lIOIII0HHSI 

( I ) 

( II ) 

QA - Q 8 = 2 I (N
17

+-Nrr-) +(NI+- N i-J +(Nf,--Nf+J I + 

::dNP -Nn J'+(N;;--N;,J+(NK+-NKo) +(NKo-Nr) + (Ill) 

xi 
l130TOilH'I0CKH CBSI38HHbie, HO ae conpSI:>KeHHbie CHCT0Mbl 6y.ayT 

paCCMOT/peHbl B .aanbHeiiIIIeM. 
xx • 

3.aecb Mb! He paccMaTpHBaeM o6pa30B8l1He SI.aep H aHTHSI.!lep. Qqe-

BH.!llIO, 'ITO OHM TaK:>Ke MoryT 6b!Tb BKnIO'I0llbl B COOTlIOIIIeHHSI / ( l) t-( :v ) /. 
"' 
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n i + n ; = 2 I ( N :+ + H~- ) + ( N !,++ N I-) + ( H i- + N }5+ ) I + 

• 
:t.(NP + Nn) +(N ;;+ N,,) + (N K++NKoJ+(HK-+ NK-o) + 

+ (Ng-+ N l3 o ) + ( N -i;-+ N -i;o) + 2 N o-+ 2 N o, _ , 

·s A = ( N K + + HK o ) - ( N K- + N Ko ) + ( H f+ + N I~ + N f- ) -

-(NI_+N!.++N 20 J+(NA0 -NA0 ) +2[(Ha-+ Ha~oJ -

- (NE - + N E o ) ] + 3 ( H o -- N O - ) • 

( ,y ) 

( V) 

11TaK, ncrronbay.11 38K0Hhl coxpaHelIH.II 38P.II/l0B, ll30TOilll'I8CKYIO ll!IBapnaHT-

lIOCTb ll n t I Mb! rronyqnnn II.IITb COOTHOWeHnil: ( / - V ) M8)KJlY aaa-

'I9llll.lIMll cpeJlHllX MHomecTB9HlIOCTeil: BTOpH'IHhIX qacTnu. 11HTepecao OTMe-

t. ± 
TllTb, 'ITO rrpH E ➔ 00 Jln.lI QA + Q B = 0 n n A ➔ n B ecTecT-

BelIHO 0)KllA8Tb, 'ITO qncno qacTllll ll 8HTll'I8CTllU An.II ll30T0Illl'I9CKllX Ay6ne

TOB ll cnarneToB, ll qncno '!8CTllll, COOTBeTCTBy10mnx pa31IhIM KOMIIOlI9lITaM 

9TllX AyoneTOB, OYJlYT paBHhl MemAy co6oil:. TaKJIM o6paaoM, He 6yAeT nao

Torrnqecxoft n aap.11n0Boil: rron.11pnaaun11 An.II AyoneTHhIX n cnHrneTllhIX cocToH

anil:. CooTHOW9Hll.lI ( / t- Y ) B 9TOM cnyqae lIOK83bIB8IOT, 'ITO 8CllMMeT-

pn.11 KOlI9'IllhIX COCTO.IIllllH ITO ll30TOilll'!9CKllM rrepeMeHllhIM T J1 ) 6yneT 

orrpenen.lITbC.II TOnbKO H30TOlill'!9CKllMH. TpnrrneTaMH. 

PacCMOTpllM HeKOTOpbie '!8CTHbI9 CllCTeMbl A n 8 • B KOTOpbIX 

HMeIOTC.II AOlIOnHnTenbHhI9 COOTlIOIIIeHll.lI. 
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1. Ha0Torr1rqecx1rl1: cHHrneT A = B dd 

A
O 11 T.n,) 

OTcyTCTBHe H30TOIIII'l:0CKOl1: rronHpH38UHH BTOpHqHbIX qaCTHU rrpHBOnHT 

H T.n., T.e. K paBeHCTBy Bcex 

KOMIIOHeHT KB)Knoro MynbTHIIneTa, H COOTHOll!eHHH U/ H /II 

paBHhl Hymo. 

EcnH HaqanbH8H CHCTeMa IlpH 38PHllOBOM corrpg)KeHHH rrepexonHT caMa 

B ce6g 1/ 0 • Ci.) 0 ' pp H T.ll.)' TO ql{cna BTOpHqHblX qaCTHU H aHTH-

qacTHU T8K)K0 paBHhl Me)KllY co6ol1: ( / ) • 

2. CocTOHHHH c TJ = 0 1 B KOTQphIX A = B ( 1T 0 

np II np1) 

B 3TOM cnyqae 3IJaqeIJHH cpellHHX MHO)KeCTBeHHOCTefi qacTIIU, OTHOCH

IUHXCH K pa3HhIM KOMIIOHeHTaM H30TOIIHqeCKHX ny6neTOB, II NI aapg)KeH-

. • I 1 8/ 
Hh!X KOMIIOHeHT H30TOIJHqecKHX TpurrneTOB paBHbl Me)Kny c.o6oH_ I .EcnH 

cocTOHHHe A coBrranaeT c aapgnoBo - corrpg)KeIJHhlM cocToHHHeM A 
( HaIIpHMep, TT O ) 1 TO N 1 ang COOTBeTCTBYIOIUHX qacTHU If aHTHqacTHU TaK)Ke 

paBHhI Me)Kny co6ott. 

3. Ha0Torr1rqecxul1: ny6neT { Nd , K d , N , K ) 

3necb, KpoMe paBeHCTB ( - V. ) ' HMeIOTCH norronHHTenbHhie 

COOTHOllleHHH nng H30TOIJHqecKHX TpHrrneTOB, .CBH38HHbie C OTCyTCTBHeM 
. . . /1/ 

H30TOIIHqecKol1: rronHpH38UHH BTOpHqHbIX qaCTHU 

N + + N _ = 2N o , 
1T 1T 1T ( 25) 

11 



B o6meM cnyqae, KOI'lla'. HeT /lOIIOnHHTenbHbIX COOTHOlll9HHi!:, ypaBHe-
"11 . 

HHSI l ' . - y ) MOI'yT 6b!Tb HCIIOnb30B8Hbl /lnSI orrpe/leneHHSI Tex THIIOB 

'IOCTHU, perHCTpaUHSI K.OTOpb!X rrpe/lCTaBnSieT 6onblllHe M9TO/lH'I9CKHe Tpyll-

HOCTH ( HaIIpHMep, "J..0 
H TT O -'IOCTHU) • 

§ 3. Mogenb rrpegenbHOi!: cbparMeHTaunn H cooTHollleHHSI Me)K/lV 

cpe/lHHMH 3H8'I9HHSIMH MHO)K9CTBeHHOCTei!: BTQpH'IHblX 'IOCTHU 

B HaCTOSimee BP9MSI llllipOKO o6cy)K/l8IOTCSI TeopeTH'IeCKHe MO/lenH llnSI 

/3-6/ /4/ 
HHKnI03HBHblX rrpoueccoB • B MO/lenH rrpe/lenbHOi!: ¢parMeHTaUHH 

rrpe/lIIOnaraeTCSI, 'ITO rrpH Bb!COKHX 8HepI'HSIX llHCCOUHOUHH CTanKHBaIOIUHXCSI 

'IOCTHU OH b IIpOHCXO/lHT aeaaBHCHMO /lpyr OT llPYI'a, a B38HMOllei!:cT

BHe Me)KllY HHMH ocymeCTBnSieTCSI rryTeM o6MeHa rronIOCOM TioMepaH'IyKa. 

TaKHM o6paaoM, B o6naCTH ¢parMeHTOUHH KBOHTOBbI9 'IHCna CHCT9Mbl 

BTOpH'IHblX 'IOCTHU orrpe/lenSIIOTCSI HaqanbHb!MH 'IOCTHUOMH, 

B 8TOM cnyqae MO)KHO BbIB9CTH COOTHOlll9HHSI M9)K/ly N / llnSI H30TO-

IIH'I9CKH ae CBSiaaHHbIX M9)K/ly co6oi!: rrpoueccoB. PaccMoTpHM llnSI rrpnMepa 

+ 
TT p H TT - p - B38HMO/l9ll:CTBHSI. PaanH'IHe M9)KllY 8THMH rrpoueccaMH 

- + orrpe/lenSieTCSI /lHCCOUHOUHei!: tr H TT - M930HOB, KOTOpbxe SIBnSIIOTCSI 

H30TOIIH'IeCKH corrpSI)K9HHbIMH 'IOCTHUOMH. TI08TOMy A = 17+ 1 8 = TT 

H COOTHOUl9HHSI ( 1) t- ( y MO)KHO IIpHM9HSITb K TT+- p - B3aHMO/lei!:CTBHSIM. 

B aTOM cnyqae, llnSI ypaBHeHHSI ( II 
+ 

) MO)KHO 6paTb 3H8'I9HHSI n - + 
TT 

H n± 
TT 

llnSI Bcei!: peaKUHH B uenoM, a 3H8'I9HHSI N, orrpe/lenSIIOTCSI B 

o6naCTH ¢parMeHT8UHH TT -MeaoHOB, 11 a H30TOIIH'I9CKOi!: H aapSI/lOBOi!: 

HHBapHaHTHOCTH cne/lyeT, 'ITO N I /lnSI COOTBeTCTByIOmHx 'IOCTHU H aHTH-

qacTHU paBHbI Me)K/lY co6oi!: ( N K += N Ko, N Ko =- N K - , 

I IOI 
H_T,ll,) • 

12 

N N -
p n 



0TC!Oll8, H3 ypaBHeHHH ( II ) , BhITeKa_eT, 'ITO 

B STOtl MOAen:ir. B HBCTOHIUee BpeMH aKcrrepHMeHTanbHhie ABHHhie eme He 

II03BOnHIOT caenaTb Bh!BOA O crrpaBeAnHBOCTH rronytJeHHoro peaynbTaTa IIpH 

(pc) 77 'S.. 16 faB 
191• 0AH~KO 'CTpe.MneHn:e n ±+ ➔ n '!:. npH 6onee Bbl 

1T p 11-:-p - -

COKHX aHeprHHX MO)KeT cny)KHTb yKaaaHHeM Ha crrpaBeAmIBOCTb ca.enaHHh!X 

Bhlllle rrpeAIIOJlO)KeHIItl. 

AHanorH'lHO, B paMKax BhIBeAeHHhIX COOTHOllleHHtl ( ' I - V ) • MoryT 

6b!Tb paCCMOTpeHbl B38HMOAetlcTBHH: 

1T p H 7T -n pp pn H T.A. 

8 STHX cnyqasrx H30TOIIHqeCKH COIIpSI)KeHHh!MH 'IBCTHUBMH SIBJISIIOTCSI 

( P n ) H ( K+ , K0 
) O ae , • HH SIBnSIJOTCSI aapSIAOBO conpsr)KeHHh!MH, 

KaK STD 6b1Jl0 B cnyqae 17 ~ - Me30HOB, IIOSTOMy 3AeCb HeT paBeHCTBa 

N, Ansr tJaCTHU H aHTH'laCTHU. PaaHOCTb cpeAHHX MHO)KeCTBeHHOCTetl Bcex 

aapSI)KeHHhIX qacTHU B STHX rrpoueccax 6ya.eT orrpea.eJISITbCH COOTHOUJeHHeM 

( II ) • 

B aaKJIJO'leH:ire MHe npHSITHo rro6naroa.apHTb M.M. noa.ropeuKoro aa 

MHOrO'lHCneHHhie noneaHhie o6cy)KlJ.eHHSI. 
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