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B naHHo ll 3 aMe TKe npHBonHTCH, B npennonoll<eHHH ManoCTH KOHCTaHT bi CBH3H, 

n p HMep aKay3aJJbHOll 5 -MaTpHuw, KOTopaH yHHTapaa , ynoBneTBopHeT y cnoBHro 

Ma Kp on pH'IHHHOCTH, H ee MaTpH'IHbie SJleMeHTbl B KOOpllHH8THOM npenCT8BJJe HHH JlH

IDeHW oco6 eHHOCTell no Kpal!Hell Mepe B paCCMaTpHB8eMOM npH611Hll<eHHHxl, 

n penCT8BHM 
Ill 

5 -MaTpHUY B BHne 

S = e 
1 

'1 
.. 

-I. -s-
1

1- '1 

S -M8TpHilb! 

·+ 
'1 -'1· 

E c nH Tenepb onpenenHTb MaTpH'IHbie sneMeHTbi 5 -MaTpHUbl B HMnynbCHOM npen-

cTaBneHHH no npaBHny : 

<p 

. 
s I p ' > -I. 

i • 
--;-r- < p 

rne sneMeHTbi <p I '1 I p ' > HMeiOT ljlopMy 

'1 • I p '> . 

TO TaKoe nocTpoeaHe o6ecne'IHT cnenyrowHll 3aKoH yMHOll<eHHH: 

xl 3aMeTK8 SIBJJSIQTCSI nononHeHHeM K npenpHHTY n.H. EnoXHHUeBa E3-3 293, 
ily6aa, 1967. 
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rae 

<pI 11·~ I p'>-J<p I 11'1 p">dcv <p"l <p "I 11' 

8 

dcv (p"l=-L...i!_- sneMeHT o6beMa B npocTpaHCTBe pO 

Po = V P 2 + m 2 

p'> 
) 

no6aqeBCKOT'O 

B, cneaOBBTenhHO, Bee MBTpH'iHbie sneMeHTbl aomtUI&I 6pBThCl! HB MBCCOBOI! llOBepx-

HOCTH, 

Toraa onepaTop 71 B npeanono•eHHH MBHOCTH KOHCTBHThl CBl!3H C TO'iHOCThiD 

ao II nopSiaKa 6yaeT npeacTaaneH B KOopaHHaTHOM npeacTaaneHHH: 

11 (x,x') = -
2

-
1

- T( a(x
1 

)a(x 
2
)). 

noCKOHbKY Bhl'iHT8TenhH8ll perynllpH38UHll He MeHSieT cymecTB8 paCCMOTpeHHll, TO 

l!BHO ee npoH3BOaHTh He 6yaeM, 

nepeAaeM, Y'iHThlBBll Tp8HCnliUHOHHyro HHB8pH8HTHOCTb, K HenoKanbHOA MBTpHue 
/1,2/ 

no cneayromeA cxeMe 

A A A A 4 
"f/(x,x')_.T/•(x,x'l=T/•(yl= JT/(y-(lp((nld (. 

(I) y~ x-x 

3aecb p <( n ) .~YHKUHll llCeBaOHCTO'iHHKa.! UOH*HB 6b!Tb Bb16paHa TBKHM 06p830M, 

'IT06bl MaTpl'l'IHbJe aneMeHT&I B KoopaaaaTHOM npeacTaanea!!H ae coaepJKana 

oco6eHHOCTeA H, C apyroA CTOpOHbl, aon•aa aoCTBTO'IHO 6b!CTpO y6biBBTh, 'IT06bl 

BBeaeHHOe HapyrneaHe MHKponpH'IHHHOCTH He BbiBOaHno S -MBTpHUy 38 p8MKH Tpe-

ooaaHHA MaKponpH'IHHHOCTH. TaKoA nonxoa no3BonSieT ecTecTBeHHbiM o6pa3oM BBeCTH 

B paCCMOTpeHHe sneMeHTBpHyro anHHy a 

/2/ p ( ( ,n) OT KOOpaHHBT HMeeT BHa 

p((,nl = f (R/a), 

ecnH npeanonO.HTh, 'ITO 3BBHCHMOCTh 

R=[2(n~) 2 -(2]~ 

rae I ( R 1 a l - aocTaToqao 6&ICTpo y6biBBIOmaSI cjlyaKUHll, n- eaBHH'IH&Il! ape-

Memrnoao5HbiA BeKTop. 

B&r6paa B38HMonel!cTBHe B BHne L= g : ¢ 8 :, paccMoTpHM aljlcjleKTHBHocT& TaKoro 

nonxoaa HB npHMepe npocTel!rnell nHarpaMMbl THna (A); ( npyrHe nHarpaMMbl npH y'I~Te 

perynllpH38UHH MoryT 6b!Th pBCCMOTpaHbl BHBllOrH'!HO): 
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8 KOOpllHHBTHOM np9llCT8Bn9HHH M8TpH'IKbll! Sn9M9KT STOll llHBrpaMM bl B Cny 'l89 

aKayaanbHo l! S -MaTp HUbr THna ( I) 6yneT n p onopuHoHaneK 

( 2 ) 

HnH 

0 4 
D (p) p (p ,n ) d p • 

(3 ) 

To rna oTc y T CTBHe oco oe HHOCTe l! MaTpH'!Horo s neMeHTa (A) n p H x = 0 6yneT cne-

llOB8Tb H3 (3 ) , e cnHp ( p,n) OYil9T yO hl B8Tb C pOCTOM p 5 biCTpee , q eM p-2, 

a B03MO~<H bre )lon ycT H M bre ee ocooeHHOCTH THna nomoc a 6ylly T He Bbrwe cren eHH 

K=4 -t . 

n oB91l9HH9 D
0

a (x) B llpyrHX TO'IKBX x-/ 0 MO)f{HO Bb!SlCHHTb , ecn H BOCilOnb30 -

/ 3 / 
B8TbCSl np9 llCT8Bn9HH9 M D

0
a(x) B BHll9 OllHOKp8THOrO HHTerp ana 

00 -lm(x• oh</>+roh</>) 
J e sh</>p(¢ ,n) 

j e lm(x
0 

oh </>+rob</>) 
sh¢ p(</>,n) ,p < 0 

p(</>,n)-p(p,n) !!"PI- mch¢ 

p 0
c mch¢ 

(4) 

E nar onapSl HBnH'IH!O YO blB8lOIU91! p (</> , nl HHTe rpan ( 4) oy)leT CXOilHTbCSl a o c o n !OTB O. 

8 c n yqaa x 
0-l 0, r = 0 rrp e llCTaBneHHe THna (4) 6yner eme n p o me , OTK y na Sl CHO, 'ITO 

no n ycTHMbiM THnoM p(p , n) nnst STHX llByx cny'laea 6yny r ¢ y HKUHH, y n o ane TBOpSllOIUHe 

n p9)f{HH M orpaHH'I9 HHSlM. 

Knacc ¢ yHKUHH p(p,nl C T8KHMH CBOI!CTB8MH llOCTBTO'IHO WHpOK. 8 K 8'19CT B9 

n pHM9pOB M Oll<HO npHB9CTH CIT9llY!OIUH9 p ( q ,n) 
xl 

x/ / 2/ 
LfaCTb npHB9ll9 HHb!X llpHMepo B B3 SIT8 H3 
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PJ~·nl= Rne-aR 

pI(~' n) 

P 2 ( ~ 'n) = e 

a2 

-aR 
e 
R 

-aR2 

p <Col= f 8!R 2 -~ld( 
3 0 

P ((,nl"' 
4 

p ((nl 2-----
5 (R2+fl2l~ 

a 
k 

p(p ,nl2 Ak ~d __ 
da k [ p 2 +a 2 ]572 

a P (p, n) = 8 
1 I p 2(p + a 2 ) ~~ 

p(p,nl=R 
2 2 

e-aR 2 

1
2 

(a P) 
p

8
(p,nl= n

8 p 2 

p4( p 'n) = B 4 

K 
1 

({JP) 

1 _d_ 
p ( p n l = B o -p- dP 

5 

e -{3P 

p 

3aecb P= [2(pnl 2 -p 2 ] ._ ./0, lr!Onl l~lr<n10nll<oo 1 k =0,1,2 ... 

nocnet:~HHII rrpHMep II03BOnSieT 38MeTHTb cnenyJOUIYJO oco6eHHOC'fb paCCM8TpH

aaeMOPO cny'laH. A HMeHao: qeTbipexMepHbiii THrr HHTerpana a ( 2) H noaeaeaHe 

D 
0 

( xl npH 6onbWHX A= (x
02

--; 
2 

l ~ yK83bJB8JOT, 'ITO B n aHHOM cnyqae p((nl 

aon>KHB y6biBBTb c pocToM R 6biCTpee , 'leM 1 I R &+l-1 • Ha caMOM ame , npea-

CTaBneaHe D 
0 

a (X) B BHne HHTerpana OT IIpOH3BeneHHSI ~ypbe 00p830B II03 BOnSieT 

38KnJO'IHTb, 'ITO p ((, n) rrocneaaero rrpHMepa a (5) HBnHeTcH norrycTHMoft, TaKHM 

o6p830M B03MO)!(H0 6onee MenneHHOe y6b!B8HHe <jiyHKUHH *IICeBUOHCTO"'HHK8 *. 

3sxnp'leHHe 

npH COOTBeTCTByJOUieM Bb!60pe * rrceBt:~OHCTO"'HHKa* <jiyHKUHSI p((n) y6blaaeT 

t:IOCT8TO"'HO 6b!CTpO, H 8K8y3anbH8SI MaTpHUB, paC C MOTpeHH8SI B HaWeM IIpHMepe, 

6yneT ynoaneTBopHTb npHHUHrry MaKporrpH'IHHHOCTH. TaKoA noaxon K TeopHH S -MaT

pHUbl HBnHeTCH BIIOnHe ecTeCTBeHHb!M, T8K KBK Y'I~T IIpHHUHII8 IIpH'IHHHOCTH B TeOpHH 

S -MaTpHUbl rrpHBO/:IHT K He06XOUHMOCTH paCCM8TpHB8Tb OUHOBpeMeHHO p- H 

I 21 
x -rrpencTaBneHHH S -MaTpHUbi • 3To oocTOHTenhcTBO SJBnHeTcH cHnhHbiM 

apryMeHTOM B IIOnb3Y B03MO>KHoro OTK838 OT M8KporrpH'IHHHOCTH, 
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