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E.11 • .[lal!5or 

nPI1MEHEH11E YHHT APHOfl C11MMETPI111 
K MHO)I(ECTBEHHOMY P0)1(.[lEHI110 ME30HOB 



BaTeOHOM t5bma ,[lOKaaaaa TeopeMa, KOTopas B npBMeHeHllll K MHO>KeeTBeRHOMy 

pOlKJ;€RBJO Me30HOB npH eTOJIKHOBeHBH e liJlpOM, eO,lleplKB!IlHM pBBHOe 'IHeno n B p 

,llBeT enellyJOmee eOOTHOWeHHe: 

-+ 
N N 

NO 

- epe,llaae qaena tr
0 "+ • 1T -Me30HOB eOOTBeTeTB9HHO / J / • 

PeaynbTBT !Shin nonyqea aexnJO'IHTenhHO aa eoot5pa>KeaaA aaOTona'<eeKoll aasapaaKTHOCTB. 

B c-6naeTB Bbieoxax saeprall nopBilKB L0
10-Jo12 

&B , OllHAKo, HMeJOTeH yKaaaHHll aa 

aapyweRHe STOrO eOOTHOWeHHll B f1+ ~~- ~ ~ 1 / 2 / . 803HHKBJOT eOMH9HBSI OTHOCBTenb-

RO TOro, see na perBeTpHpyeMbie B Ollb!TBX ll9ACTBHT911bHO smn.HJOTCH "
0 

, He QCTb 

na 'IBCTb ax '1° -Meaoab!? To eCTb 

No+ N'lo 
He HCXnJ0~8H8 B03MO~OCTb, qTO B aeACTBHTenbHOCTH 

0 

N '1- epe11aee 'laeno H3MeplleTell OTHOWeHHe li"" + N _ , r11e TJ0 -MeaoHoa. Uenb 

aaeTosnnell pat50Tbi - ot5ot5meaae TeopeMbi BaTeoaa HB su H Bhi'IHCneaHe rrocneaaero 
3 

eOOTKOW9HHll e llOMOWbJO YHHTBpHol! eJlMMeTpHH. 

3anHWeM OKTeT neeBJlOCKBnl!pHbiX M930HOB (Bee H3nOlK9HHOe HHlKe e pBBHbiM yene

XOM OTHOCHTell K nJOt50MY OKTeTy 'lBeTHil, aanpHMep, K OKTeTy BeKTOpHbiX M930HOB) B 

saue eTon6ua: 

"0 

1T 

j{o 

K 

3 



nOCTpOHM onep8T0pb! npOeltTHpOBaHHS! n ~ , Z:OTOpb!e )lei!CTBYJOT R8 BOnBOBYJO 
I 

cj)yBZ:IlBJO I -ro M930H8 H HM910T COI5CTB9HH09 3B8'l9HB9 1, eCnB M930R 38HBM88T a -Mec-

TO II CTonl5ue B 0- B OCTallhRb!X cny'la!IX, ORB BMeJOT BBII! 

nk+~~( Y1+1_+(YI+1j~ 

n k 
0 
a~ ( Y I_ I++ ( Y 1_1.)2

) 

- o )a nk • ~ ((Y1+1_ - YI+1j 

k- a ) 
11 D ~ ( ( y I _I ) - y !_I +. 

"+ 2 
n -~[1+1--I+I-L+L--1-I+K+K_+~(YI_I++(YIJ+> )-

- ~ (( Y I+ I ) 2 
- Y I+ I ) 1 

a."
0

- ~ [ 1+1-L + L _+ 1_1 +K+K _- ~ (YI+I _+ ( Y1+1 j 2
)- ~ ( Y I _I + + (YI_I_) 2

) 

2 
n,-=~[ I_I+-l+I-L+L--1-I+K+K_+~(YI+I-+(Yi.J..))-

- ~ (( YI_Iy-YI_I.) 1 

n'l = 1/3[ K+K- + L+L- -~ ( 1+1_+ 1_1+)+ ~ ( I+I_L+L_+ I_I+K+K_) -

-7/4 ( Y I I . + Y I I ) - 5/4 (( Y I I )a+ ( Y I I ) ') 1 , +- -+ +- -+ 

rile Y , I K , L - reaepaTOpb! rpynnb! /8/. 

Hcnoru.ay11 IIBHbiii BHII onepaTopoB npoeltTHposeBHH, HeTpynao nony'lHTb o6o15mease 

TeopeMb! BaTcoaa aa SU 3 • CpenaHe 3Ha'leHBSI n ~ no aa6opy K8KHX-na6o KBSHTOBblX 

COCTOSIBHII JlnH n106oro a OIIHHSZ:OBb!: 

;a • I ( ¢ fl , n a ¢" ) - 1/8 . 
t V 11 l V 

(a) 

3TO 03B8'l89T, 'ITO ecnB npH CTonltHOBeHHH KSKHX-TO 'l8CTHU C OIIHHSKOBOII BepOIITHo-

CTbJO ocyweCTBnlllOTCSI BCe V COCTOAHBA MynbTHnneTa fl , TO 'lHCnO pOlKIISIOIUHXCS! M9-

30ROII H3 OKT9T8 O!IHHSKOBO, TSK K8K ecnH BCero pOlK.li89TCA N M930KOB, TO onpenenAA 

HM88M 

-k+ 
N 

a N 
N ~I ·-· D~ ' 

k 0 -k If . = ... ~ N 

4 

N 
-8-· 



0.11881<0 p081lli3YOMb10 H8 0Db1Te CBT)'8UBH Be COOTBeTCTBylOT T8KOll DOCT8BOBKO 38)18-

'1!1, P8CCMOTPIIM cneAyiOmall cny'lall. ITycTb npoToB (To JKe C8Moe JlllH aeliTposa) CT81lKB-

B89TCH C R!IPOM, COJ19plK8WBM pBBHOe •mcno B p 

napab1e, T.e., 'ITO npoTOB coyAapHeTCH a 11.11pe TOnhKO c OAHBM ayKnouoM. BaTcoa npBMe-

BBil TeopeMy, 8BBilOrOM KOTOpoll >JB~HeTCH paBeHCTBO (a), llllH H30TODH'l9CKOil rpynDb1 

rr -MeaOBhl) -nmr Bbl'lBCil9BBH No 
N++ N 6 B cny'lae SU 3 T8Koe npaMeHeHl!e TeopeMbl 

B9B03MOlKBO, 0AB8XO BC e lK9 Yli89TCH DOny'lHTb oneuxy BHTepecyiOIUero BBC OTHO!U9HHH, 

B B8WeM cny'lae cTonKHOBeHBH P C HApOM ocymeCTBilH!OTCH COCTOHHHH (I I 
3 

Y) : ( 002) 

B3 I 10"1 B ( 112), 102) B3 I 271 • Bhl'lBCnHM cpellHBe aua'leBBH aylKHhiX saM aenB'IHH 

I N
11 

no 9TBM cocToHBHHM 

II 

BMeeM 

¢{p+p) ~ 127 

II 
n. • 

I 

¢ < p + n ) ~ ...1. I 10• I + ...1. I 21 I , 
y2 y2 

Cll91lOB8T91lbHO, B 1-M cny'lae Bb1'lHCilHeTCH 

BO BTOpOM 

+ 1 

,;2 

<¢'JT II n I ¢'if l . 
11~ y V lUI 

'JT 
¢ 

102 

J1 HTep<jlepeHIIBOBBbill 'IlleR ll11H n rr+ + n ,- H 

CBO/lHTCH K Bbi'IHC119BH!O KBallpBTOB K03<j><j>BUH9HTOB Kne6wa-fopllaB8 

( ¢10' II n) ¢10• 

002 II 002 

<.¢ :rr I In I 'JT 
¢ 

112 v v 112 

8 
v 

PeayllbTaT nony'laeTCH cnellyiOmall 

5 

) =I ( 
IIV 

2 

+Y.o ( ¢ 'JT 
102 

8 ll 2 10* 

II II 002 
2 

I In I 
v " 

¢ 2T 

8 
v 

10 2 

p
2 

27 
v 102 

2 

Jl11H su3 

)2 

) ~ 



To ecTh, xax 11 

( rp 10•1 IT+ + IT- ~ rp 10• ) 
0,76 

< ¢'"" 1 rf' + 1J o I <P'"" > 

2'1 + - 2'1 ) ("' I IT + " I ¢ 
1,02 • 

< ¢ 21 I rf' + 'lo I <P 21 

o>KH.nanocb, 
N+ + N 

N o+ N')o 
11 a cny'lae (10* I , II B Cll)"lae !271 

6nii3XO X 1, 

TaKIIM o6paaoM, aa aanoJKeaaoro Bhi111e cneAyeT: 

1) npSIMOO npi!MeHeHHe o6o6weuaof!: sa su 3 TeopeMbl BaTCOBa B03MOlKBO TonbKO 

B cny'lae <jiii3H"leCKH HepeanaayeMblX Ha'lallbHbiX COCTOSIHHA CTallXIIBa!OWHXCSI "laCTKU, XOrAa 

C OAHHaXOBOf!: BepOSITBOCTb!O OCyWeCTBllSIIOTCH ace v COCTOSIHHH MYnhTHUlleTa I' 

p 

2) tlna <jiHaH'Iecxa peanaayeMbiX 
10 .. 27 27 

C S!ApOM -</J 002 ' ¢ 112' rp 102 

Ha'lallhHblX COCTOHHHf!: (a Ha111eM cny'lae CTOlllCBOB9HRSI 

) yaaeTca non)"'BTb HepaaeucTaa 0,76< N + N < 1,02, 

N°+ N 
ll03BOllHIOWH9 oueHHTb COOTH0111eHH~ M9lKJly aapalKeHHOf!: II aef!:TpanbaOf!: lCOMUOHeHTaMII, 

Bee pacCMOTpeHae npoaeaeao Ana TO'IBOll SU 
3 

• Y'leT paaaocTII Mace no <jlopMyne
141 

)
N-2 n = 4( 4rrQ 2a/p 

N 

N 

a·~ exp(p / a) ·n I' K (..1!../14..), 
l I a 

l=l 

rae N - qucno qacTIIn, Q - nonHhiA 4-HMnyllhc, M =v Q'- Macca pacnaAaJOmellcR 

CHCTeMhi, a= 1-I I' m 
1'=- p - 'IIICllO nopSIAKa N t nOK83biB8eT, qTO B ynhTpa-

M 
penHTIIBHCTCKOA o6naCTII ( KOrJla ace pOlK)la!OWHeCH qaCTIIUbl penSITIIBIICTCKIIe) <jlaaOBblli 

o6'beM npaKTH"leCKH He aaBHCHT OT Mace pOJKAaJOWHXCR 'laCTHU. B HepenSITHBHCTCI<OM cny-

'18e, a TaKJKe B npOMe JKyTO"lBOM Cny'lae, KOrJla pOlKI!.a!OTCH KaK Te, TaK H JlpyrHe 'laCTHUbi, 

q>830BbiA 06'beM yMeHb1118eTCH npH yaenH'IeHHII MaCC "laCTIIU, II ll03TOMY "lHCllO Tf0 -Meao-

HOB MOlKeT OXa3aTbC>I yMeHb111eHHbiM, 0JlHaKO yJKe npH yCKOpiiT9llbHbiX 3 Hepr11>IX npaKTII

'IeCKH BCe Me30Hbl C'IKTa!OTCH penSITIIBHCTCKHMII, ll03TOMY y'leT pa311HUbl MaCC B <jla30BbiX 

o6'beMaX 11e aonJKeH HCKalKBTb nonyqeaHbi X uepaaeHCTB, TaxHM o6paaoM, y'leT 7)
0 

-Meaoaoa 

CpeJlll BTOpH'IHbiX 'laCTIIU np11 BbiCOK03HepreTII"leCKIIX ayKnOHBbiX COy)lapeHHSIX MOlKeT 06'bSIC

HIITb Ha6nJO)laeMOe Ha OUbiTe COOTH0111eHII9 aapRlKeHHOli II HeliTpanbHOA KOMllOB9HT. 

H BbipaJKa JO rny6oxy10 6naroaapHOCTb A.M. Eanaaay aa nocTORHHoe pyKoBOJlCTBo, 

BHIIMaHHe II HHTepec K pa60Te II A.E. roaopKOBY aa U911Bble COBeTbl II o6cyJKAeHB>I. 

6 

11 
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