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B nacTO!IIUel! paooTe Mhi paccMaTpnaaeM aneKTpoMarHHTHhie pacnanhi nel!TpanbHhiX 

B9KTOpHhiX M930HOB 

Po !'+:!<-'( e+e-) (I) 
+: 

"-'(e+e-l (2) ¢ !L 

!'+:!' 
_, 

( e+:e) "' (3) 

B paMKBX Monenn YHHTapnoil CHMMeTpim renn-Manna
111 

H HeeMana
121

• Mw HOKBJKeM, '-ITO 

aepo!!THOCTH pacnanoa (I) - ( 3) BhipaJKaiOTC 11 qepe3 KOHCTaHThi nepenopMnponKn MaCChi 

paCCMaTpHB89MhiX B9KTOpHhiX '-laCTHU, H, CJ19JlOBaT9JlbHO, H3M9p9HH9 B9pO!!THOCTeil 9THX 

pacna)lOB H03BOJ1!19T onpenenHTb rOHhl9 MaCChi B9KTOpHhiX '-!aCTHll, BXOil!IIUHX B YHHTapHhil! 

OKTynneTx). 

Cneny!l CaKypan
131 

H renn-Manny
111

, Mhi npennonaraeM, '-ITO B9KTOpHhi9 M930Hhl 

YHHTapnoro OKTynneTa B3aHMOJl9l!CTBYIOT C TaKHMH JK9 COXpaH!IIOIUIIMHC!I' TOKaMH, '-ITO H 

H30B9KTOpHhiil II H30CKan!!pHhiil 9il9KTpOMarHHTHh19 TOKH, 3TO ll03BOil!I9T CB!!3hiBaTb MaTpH'-1-

Hhie 9il9M9HThi pacnaJlOB (I)- (3) C MaTpH'-!HhiMll 9il9M9HTaMII JlHarpaMM COOCTB9HHOl! 9Hep-

run COOTB9TCTByiOIUIIX B9KTOpHhiX M930HOB, 

PaccMoTpnM cnaqana pacnan (I). MaTpH'<Hhiil aneMeHT aToro pacnana HMeeT nun: 

T, ~< 217/ a'(p -k -k2)eu <k',ly v(-i< )~_1_ ~ ~'V (p ), 
I !L 2y2!f'ip2 2 ~ (4) 

rne p, k 1 , k 2 - 4-HMHYilbChi p, !t-(ejH !t+:(e+)-M930HOB, COOTB9TCTB9HHO, f,V-BeK

TOp nongpn3anmr p -Me3ona, a Y, eg p P !'" - MaTpH'-!Hhill aneMeHT nepexona MeJKilY p -Me-

30HOM H tPOTOHOM ( CM, pnc, ) 

x) ) 
3Ta nne11 ohma BhiCKa3aHa onnnM H3 aaTopoa (H. B, X. ) na MeJKnynaponnol! 

KOH<jlepeHUHll HO <jlH3llK9 BhiCOKHX 9Heprnl!, Ll,yoHa, 1964 ( CM, llHCKYCCIIIO no HIIOHHhiM p930-

HaHCaM, C9KUH!I Vll • II lliiCKyCCHIO nocne llOKnana 11o¢¢e, Koo3apeBa ll noMepaH'-!yKa, 

C9KUH!I X). a TaKJKe own a OOCYlKJl9Ha B llOKnane CanaMa, 
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PaccMoTpnM Tenepb pacnanht (:!) n (3), MaTpii'IHhte sneMeHThi sTnx pacnanoa caSiaa-

Hhl C MaTpll'IHbiMII Sll9M9HTaMII 

OTHOW9HIISIMII Bnna (12) 

T cpo -n Two -pacnanoa cpo II W
0 

1 COOTB9TCTB9HH01 CD-

T 2 =·COs A T¢0 + sin A Two 
(15) 

T
3 

=·-·sin A T¢0 +:cosA Two 

KaK oblno cKaaaao, aeKTopHhtl! M930H q,o B3aiiMOnel!CTByeT C TOKOM j S B (5} C H9KO
U 

TOpol! KOHCTaHTOli gcp , nosTOMY MaTpll'IHhlli sneMeHT T q,o TaKJKe cagaaa c MaTpii'IHhiM 

sneMeHTOM niiarpaMMhi coocTaenaoll saepriin ¢ 0 -Meaoaa, a nMenno, T q,o nony'laeTCII 

II3 (4) n (8} aaMeHoll gp ... g¢, /',. 1.1 2p ... AMJ,a= M¢a-M 2
o. Aaanorn'!HO MaTpii'IHhtll 

sneMeHT Two cagaaa c MaTpii'IHhiM sneMeHTOM nepexona ¢ 0 -+ w0 II nony'!aeTCSI na 

(4) n (81 aaMeuoll g p ... g¢ , !'J.I.I~ ... M~q,.noncTaangg nony'leHHhte BhlpalKeung nn11 

Tq,o n TwoB (15} II Bhi'IIICngg aepOIITIIOCTII pacnanoa (2) n (3}, Mhi nMeeM: 

4 2~ 2 2 22 
W ( ¢ ... ,+,-) = ~ ___L( 1 - ____4_mU) t 2m 2 + !.1_.)( cosA!'J.M +:sin A 1.1 ) 

48 11 &q, 1.1 J M~ " 'I' cp
0 

w'l' 
(16) 

4 
W (w ... j,+IJ-)=·-e __ 1_ '( 1- 4_m,?)

10
( 2 m2+:U 2) (-sin A !'J. M~0+:cos A a1 2

) 
2 

48 11 g2 M • fi2 u w 'I' w.fi • 
cp w w ' 

(17) 

<PopMyllhl ( 16} II ( 17) flOKa3hiBaiOT0 'ITO MOJKIIO onpenenHTb KOHCTBHTY CBSI311 &q, n 

KOIICTaiiTY nepeuopMIIpOBKII MaCChi f). M if,o Ua OCHOB9 SKCll9piiM9HTa/lbHbiX 3Ha'I9HIIli Bepo
x) 

IITHOCTell pacnanoa (:!) II (3}. Ecnii Mhi aaaeM auaqeuiie gr , TO <jlopMyna (10} TaKJKe 

2 ) 2 • 2 noaaongeT onpeneniiTb !'J. U II3 aepomuocTII pacnana ( 1 • 3aag AMp II u alq,o , a 
2 2XX) p 

TaKJKe 1.1 p II l.lcpo , Mhi MOJKeM onpeneniiTb ronhte MaCChi p -II cp 0 -Meaoaoa. Ecnii, 

HanpnMep, YIIIITapaag CHMMeTpiiSI BhtnOIIIISI9TCSI TO'IIIO n.~SI Cao5onllhiX 'laCTIIU, TO STII ronbte 

MaCChi nO/llKHhl Ob!Tb paBIIbiMH, PaCCMOTpiiM oonee nonpo5uo 3TOT cnyqal!, 05oaaa'IIIM 'lepea 

A r.1
2 

KOIICTanTy nepenopMnpoa«:II Maccbt aa c'!eT aaanMonellcTang, ue napywaromero yHIITapt< 
0 

noll CIIMMeTpiiii, a qepea 1'1. 1 a1 
2 

-KoncTaHTy nepenopMnpoaKn sa cqeT napywaromero CIIMMeT-

pnro B3aiiMOnel!CTBIISI, npenCTaB:tSISI OKTynneT B anne MaTpllUbl 

_1_po + _!_ </>o p - IC* 
y2 y6 

+ _ 1 po+~</>o K*o -
v = I p \12 6 

K*+ I~*o - l:_¢o 
y6 

16/ 
x) KoncTaHTa &p ohma oueuena '! pa5oTe CaKypa,II , 

xx} 1.1 2 =_!_(41.1 2
0 -1.1 2 ) =(931Msa)~ q,o 3 K• P 
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Mhl I!MeeM cnenyromee BhtpaJKeHne nng Mace aeKTOpHbiX Me30IIOB: 

+: 2 ± 2 + 3 +: 
M 2 = M 2 T V V + :!'J. 1.1 T V V + !'J.1 a1 [ ( V V ) - ...!... T V V ) " 

0- 0 r zsr 

3nall i'J.M 2 

p 
H /'l.M;o , MOlKHO onpenenllTb I\,M

2 A:,!.l ~ y,(!'J.M~+:!'J. M¢J. 
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Pnc, 1. 

3rreKTpoMai'HHTHhlil TOK Mhl 3amiCh!Ba8M B BHI\8 

ilL = !4 ( j~ + j : ). (5) 

I'l\8 j S H 
u 

j V rrpeoop83YIOTCH KaK H30CKall5!p H H30B8KTOp, B AaHHOM rrepeXOI\8 TO!lhKO 
lL 

j V 1\BST BK!lal\. 
lL 

Tax xax p - M830H rrpHHHMa~T yqacTne a CH!lbHhrx a3aHMOAeilcTangx rrocpei\CTBOM B3anMo
v 

AeilCTBHH C coxpaHHIO!UHMCH TOKOM jfl .C H8KOTOpOil KOHCTaHTOil CBH3H gp , TO MaTpH'!Hhili 

3!!8M8HT Y, e gp p UV IlpO!!Opl!HOHarreH MaTpH'!HOMy 31l8M8HTY (KOM!laKTHOil) 1\HarpaMMhl 

coocTBeHHoil aHeprnn p -Me30Ha 

r{P>(p)=·g2P (p). 
lLV p fLV 

(6) 

0003Ha'!IIM '!epe3 D<P> (p) II 
uv 0:~ (p) <jlyHK!lllll fpHHa CBOOOI\HOI'O H B3aHMOI\8MCTBYIO-< 

ruero p -Me3oHa. H3 xarrllopoao'!Hoil HHBapHaHTHOCTII crreAyeT, 'ITO 

n<P'<P> 
uv 

=< l! _, ~ >. n<P'<P2) uv - p2 . 

rJ.P> ( p) = ( I) _ ~ ) 
flV fLV p 2 

(p) 
Guv (p) =( 8,v-' ~ 

p 

0<p> t~ 

) G<pl(p2), 

<l>yHKl!HH II (p)' 
(p) 

D H G<P> casr3aHhl ypaaHeHneM 

_1 __ = _1_ +:Il<p>. 
o<P> ' a<p> 

H3 aToro ypaaHeHnsr HeTpYAHO BHAeTb, 'ITO rrpn 3Ha'leHnn 

rfP' (- M2) = i (.M
2 

-1.1
2)=·-•iL\ M

2 
, p 0 p p 

rne !.!p H !.1 O - <jJH3H'l8CKaH H rorraH MaCChi p -M830Ha, 
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p2 ... _, 1112 
p 

{7) 

Mhl HM88M 

{8) 

. ~~ 

\.~, 

ll 

~ 

flocxorrbKY Mhl ·-paccMaTpnaaeM pacrran peanbHoro p -Me3oHa c 
2 

p2=·-• M P , To aenn-

'IHHB pi'V (p) B (4) paBHa: 

(pJ 2 • 2 
p (p) = ___L· (8 -·hll.v). II ( -M ) = -'-(il v -·__l>jU>v) !J. l.lp 

JLV 1: 2 I'V p 2 g2 ll p 2 
p p 

flonCTaB!!HH { £l) B ( 4) H Bhl'IHC!!HH BepOHTHOCTb pacrrana {I ) , Mhl !!Olly'IHM: 

w (p ... 1'+;..-) ~ 1 ( 1 4m
2 

48,. g2 Mo -~II 
p p • . p 

!0 2 2 2 
)(2m +:alp )(!J. M 2

). 
u p 

(9) 

(10) 

B MOI\8l!H yHIITapHOM CHMM8TpHH p -M830H HB!!H8TCH KOM!!Oli8HTOil OKTyrrrreTa, 'ITO 

KacaeTCH cp H OJ -M830HOB, TO HH 01\HH 113 HIIX He HB!!H8TCH CHHI'll8TOM Hl!H KOM!!OH8HTOil 

oxTyrrrreTa, Ooo3Ha'IHM 'lepe3 ¢ 0 aexTopHhrll Me3oH, axOAlllUHil aMeCTe c p -Me30HOM 

B 01\HH H TOT JKe OKTyrrrreT, a '!epe3 we -BeKTOpHb!ll M830H, rrpeo6pa3yiO!UHMCS! KaK YHI!Tap

Hh!ll CHHrlleT, flOCKO!lbKY YHHT.apHaS! CHMM8Tpi!H HapywaeTCH, TO B03MOlK8H ·rrepeXOI\ M8lKI\Y 

ca0 H cp 0 
, H MaTpnna KBaApaTa MaCe HM88T BHA: 

2 
m (

M4,o 
1112 wcp 

M~o¢) . 
M 2 o 

"' 
( 11) 

BeKTOPhl coCTOHHHn HaoniOAaeMhiX ¢-n W - M930HOB SIBnsnOTCSI J'IHHeftHbiMH KOM6HH8UlHI-

MH aexTopoa cocTosrHnll c/>0 
11 "'

0 
, rrorry'!eHHh!Mn AHaroHarrn3armeil MaTpnnhr ( II ) : 

¢ =· cos A c/>0 + sin A w0 

(12) 

w =·-· sin A ¢ 0 +:cosA w0 
, 

B HaOI1101\88Mhl8 3HB'l8HHH Mace S!Bl!HIOTCH COOTB8TCTBYIO!UHMH COOCTB81I!Ih!MH 3Ha'I8HHHMH 

MaTpHUhl ( 11). H3 axcuepnMeHTal!bHhiX 3Ha'!eHnil Macc a1w H Me/> II 3H8t:I9HIHI M8CCbi r.l q,oJ 
H nony'leHHoro Ha OCHOB8 (jlopMyrrhr fenn-MaHHa-Oxyoo 1\ll<l KBaApaTOB Mace 

axcnepnMeHTanbHhiX 3Ha'!eHnll MP. n Mx• , MOJKHO orrpeAerrHTb yrorr A 
2 x) /4/ 

CME!WHBaHHH Mw¢ , Mhl HMeeM l cp, c ) : 

A =·Y. arctg 

y, 
2 [(IIIJ- MJoHMJ -M!~l· 

2 al;,o -a~; - 1.1: 
= 39°40'· 

2 2 2 2 2 ]!0 [ 2 2 2 2 !0 2 
Mwcp=[( ~1¢ -Ill¢.) ( M¢ -Mw.) <= ( l.lw0 - Mw )(!.1¢0-Mw)] ·= (458 Maa) 

/o/ 
X) 3A8Cb 3KC!!8pHM8HTal!bHhl8 3Ha'l8HHS! MaCC B3HThl 113 
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H rrapaM<JTp 

(13} 

(14) 


