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" From this point of view, we can 
introduce a cut-off into our high 
energy interactions without making 
things any way worse than they are" 

P.A.M. Dirac/l/ 

!H. B B e· g e H tt e 

TTpttB01l0HHblll 9Ilttr'paqi MO)KeT cny)KliTh BB01l0HHeM K nocneny10IIIeMy • 

B pa6oTe Oill{CbIBaeTCSI anI'OJ'.)liTM, KOTOpblll IlO3BOnsteT IlOCTpOttTh 

nocnenoBaTenbHbl0 nptt6nH)K0Hl{Sl. no KOHCTaHTe _B381{MO/l0llCTBl{Sl B cny<Iae 

KaK nepeHopMHpyeMOll 1 T8K H HenepeHOpMttpyeMOlt TeopHH nonst, CnenyeT 

nonqepKHYTh, qTO.3/l0Ch H0"HM00TCSI B BlillY IlOCTpOeHtte KaKoii-ntt6o HOBOll, 

"HenoKanhHOll" TeOpHli non st. Peqh lill0T O nptteMe ( anr'Opli TMe) 1 KOTOpbill 

IlO3BOnsteT cnenaTh BCe paCXOllSllllli0CSI liHTeI'panhI noKanhHOll TeOpHH KO­

HeqHblMH 6e3 TOI'O, qTo6bI HapyllIHTh 

1) ycnoBHe MaKpOCKOill{qeCKOll npttqHHHOCTH; COI'nacHO 9TOMy ycno-

BHJO B aCHMilTOTHqecKOll o6nacTH, T.e. BHe cqiepbl nefiCTBHSI CHn b , aKa-

yaanbHbie CHJ;'Hanhl llOn)KHbl y6hIB8Th. C poCTOM paCCTOSIHHSI M0)KllY qaCTH-
·. ➔ ➔ 

uaMH r,. Ix 1- x kl cymecTBeHHO 6h1cTpee KayaanhHhIX ( KOTOpbie y6hrna10T 

1/ )/2,3,4/ . ., 
K8K r , n 
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'.I 

2) y'cnoB1rn VHHTapH0CTH S -Ma TpliUhI: 

""'+ ss =l. ( 1 ) 

§2. O6o6meHHe IIpH'IHHHOM cbyHKUl{li~~cflJ;liiHMaJia 

ITpennaraeMhlM. anropHTM OCH0BaH Ha o6o6meHHH Ilpli'IHHHOM q>yHKUlili 

<l>eii:HMaHa D c ( x-y ) , OilliCh1Ba10meii: B noKanhHOM Te0plili pacrrp0CTpaHe­

HHe B3aliMOJl9MCTBliSI li3 T0'IKli y B T0'IKY X ( anH o6paTHO). l1MeHHO, 

IIpli'lliHHYIO q>yHKUli!O noKanbHOM Te0pHH 

D
0

(x)=0(x
0
)D_(x)- 0(":""x 

0
)D +(x) 

(aJ:iecb IIpliHSITbl 06hl'IHhie o603HatJeHHSI 

IX z 
1 +oo e O . 

0(x 0 )=--·-J : dz, 
2rri -oo z-i71 

(2) 

(3) 

11 ➔ 0, 0(x 0 )=1 nnsr xc?'o a 0(~
0

);,,o rrpa x
0
<O • D -t. (x) cyTb rrono-

)KlfTenbH0- li 0TpauaTenbH0'JaCT0THhie qiyHKUlili, orrpeneneHHhle q>opMynoii: 

j lkx 
D ( x) =-F' ---;--:i- f e +_ (211) 

0 ( -t.ko )8 (k 2 -m 2 )d 4k ( 4) 

k 
,.. ➔ 

rne x :k 0 x 0 -kx m -Macca tJaCTHUhl rronsr) Mb! aaMeHSieM Ha Heno-

KanbHYlO q>yHKUHIO DC c\,n,a) 'orrpeneneHHYIO qiopMynoii: 

- ', + . 
D"(x,n,a)=0(x 0 )D-,(x,n ,a)-0(-x.o)D +Cx,n ,a), (2') 

4 



I'Ae 

( 4') 

~ + ~ 
. 3.necb cpyHKUHSI· p(k,n-,a) eCTh cpyphe-o6pa3 OT "cpopMcpaKTOpa" p(c;,n ,a): ,, 

·,. t + . -lk<; 
p(k,n ,a)=fp(.c;,n -,a)e d 4 c;. (5) 

3TOT cpopMcpaKTOp 3aBHCHT OT ,, aneMeHTapaofi ,~ AnHHbl a , orpaHHtIHBaro-

mefi o6naCTh HenoKanhHOCTH ' H OT H0KOTOPOfO 0AliHH'IHOI'O, BpeMeHHilOA06-
:!: "1'2 + ➔· - ➔ 

HOI'O B0KTOpa n : ( n -) = 1, n =n O 'n H n =·no' n • 3TOT B0KTOp BhI6H-

paeTCSI TaKHM o6pa30M, tIT06hI He 6hmO npe.nnotIT0HHSI KaKofi-nH60 CHCTeMe 

OTCtieTa cpaBHHTenhHO C .npyrofi,,KpOMe TOI'O npe.nnotIT0HHSI, KOTOpoe onpe­

.nensieTCSI caMHM cpaKTOM cymecTBCB8HHSI paccMaTpHB80MOIT AHHaMHtieCKOH 

xi 
CHCT0Mbl • TTo.npo6aee BeKTOpa 6y.nyT onpe.neneHbl II03AHee, 

MbI 6y.neM CtIHTaTJ:> cpopMcpaK-rop p( x, n, a ).nefiCTBHTenbaofi cpyHKUHefi 

HHBapHaHTa 

2 
-x ~ 0, 

TaK, 'ITO 

R2 
p (x, n, a ) = f ( -

2
, a ), 

a 

H IIOTpe6yeM, tIT06bI 

R p ( x, n , a ) ➔ 0 rrpH -➔ oo, 
a 

(6) 

(7) 

(8) 

x/ /2,3,4/ + 
TTo TepMHHOnOI'HH, HCilOnb30B8HHOH B I B0KTOpa n - AOIDKHbl 6hITh 

BHyTpeHHHMH, T.e. 38HMCTBOB8.Hbl H3 tIHCna AH.H8MH'I0CKHX nepeMe.HHhIX H3Y­

qaeMoll: CHCT0Mhl. 
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( 
. 4 

p x , n , a ) ➔ o (x) npn a ➔ 0. 
(9) 

3aMeTHM, qTo ¢ypbe-o6pa3 (5) B ~TOM cnyqae 6yneT TaK~e neHCTBliTenb­

HOll ¢yHKUliell liHBapnaHTa: 

;2 2 2 
2( kn) - k :2:, 0. ( 10) 

Ma (4) Ii (5) HeTpynHo nonyqnTb, qTo 

4 

Dt,(x,n,a) ""fDt (x-f)p(f,n,a)d f. ( 11 ) 

B cnny ycnoBHH (8) Ii (9) aKayaanbHnie a¢¢eKThI cocpenOTaq1rna10TCS1 B 

Manon o6nacTn Ix I ""a Ii ncqeaa10T npu Ix I ➔ 0 , KaK ncqeaaeT pa3HOCTb 

D +(~,n,a)-D+(x) npn !xi ➔ oo , T,e, 61,1cTpee ncqe3HOBeHHSI caMHX 

$yH;Ulill D t (x,n ~ a) , D ~ (x) x/. 

B1,1qucnnM Teneph ¢yphe-o6pa3hI OT cnaraeMhIX B ¢opMyne (2'), l1Me-

eM: 

f 0 ( x 
0

) D _ ( x , n -, a ) e 
- lkx 4 

d X "" 

l -lkx Ix z 
(2rr) 4 f e d 4 x f _e __ o 

z- i T/ 

fqx 2 2 "' 4 ' 
dzfe 0(-q

0
)o( q -m )p(q,n";a)d q= 

+00 dz 
=f~T/ 
-oo 

2 2 g ➔ ➔ (12) 
f0(-q

0
)o(q -m )p(q,ii,a)o(z-k

0
+q 0 )o (k-q )dq 0d

3 q= 

p(k, n-;a) I 

2w k 0 +wk-iT/ 
k 

xi 
<l>yHKUliH Dt. (x) SIBnSIIOTCSI o6o6meHHb!Mli ¢yHKUliS!Mli, noaTOMY non pa3-

HOCTh!O O + (x ,n , a )- 0 + ( x ) pa3yMeeTCSI pa3HOCTh 
-~(x)= J[ D± <x-y,n ,a)-D t,(x-y)] f(~d y, 

rne f (y) - nocTaToqHo rnanKaSI HHTerpnpyeMaSI ¢YHKUHSI B ~ 4 ( y) • 

6 



. . • I ,➔ 2 2 
rAe w =+ v k - m 

k 
., 2 

HHBapHaHTa !R ( 10), UH.II 

n T8K 'ITO p(k,n -:a) eCTb 
➔➔ 

B3.IITOI'O npn k = -wk k , kn=+ w n - k n 
k O 

H 

• B 'I8CTHOCTH, B CHCTeMe OTC'IeTa, I'Ae ; = 0 

==2 ➔ 2 2 

R =2k +m 

IToAooHhIM )Ke o6paaoM: 

+ -tk~ 4 
f0 (-x 0)D+(x,n, a )e d x= 

,. ➔. + 
p(k,n,a) 

2w k 

1 

k.-w+ 
0 T/ 

Oo'beAHII.II.II q>OpMynhI (12) H (12'), H3 (2) HafiAeM: 

I 

( 10') 

( 12 I) 

rne t = 2 w k T/ ... + 0 H qiopM<paKTop p ( k, n , a ) Bhmeceu oomHM Muo-

- + 
)KHTeneM, TaK KaK p (k, n -. a) IIpH k o=- ~k COBIIaAaeT C p ( k' n 'a ) II pH 

• Ma (13) cne,lyeT, ~TO auanHTII'IeCKHe CBOHCTBa uenoKanb-

HOH qiyHKUHH I) c(k, n, a) B KOMIIneKCHOfi nnoCKOCTH k O COBII8A8IOT co 

CBOHCTBBMH noKanhuofi qiyHKUHH D 
0
(k) ·, a "qiopMq>aKTop" ; (k,n, a) 

AefiCTByeT KBK pe)Kymnfi MHO)KJITenh ( ,, cut- off - qiaKTOp" B TpexMepHOM 

npocTpaHCTBe !R 
3 

(l )) . 

§3, MaTpnua pacce.11un.11 c "cut off" 

Ecnn npeACTBBHTb MaTpnuy pacce.lIHH.II s B BIIAe 

( 14) 
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~ ~ 

pasnOlliHTb aMrrnHTYAY pacceSIHHSI T Ha AHcrrepCHOHHYIO D H a5cop5UHOH-

HYIO A '18CTH 

" ,. ,. 
T "'D + i A, ( 15) 

rne D H A - spMHTOBbl orrepaTOpbl, TO H3 ( 1) cnenyeT: 

" 1 ""+ A = 2 TT . 

PasnaraSI aMrrnHTYAY T 

" N " 
T,,;Ig

0

Tn, 
n"'I 

(16) 

no CTerreHSIM KOHCTaHTbl B38HMOAeil:CTBHSI g 

( 17) 

N ➔ oo , rrony'IHM HS ( 16) cpopMyny 

,. 1 n-1,. " 
A "'-2 I T 0 _,.T,., (18). 

n ""'I 

... 
BbipalliaIOlllYIO MHHMYIO 'laCTb aMrrnHTYJlbl pacceSIHHSI A n ' B3SITYIO B rrpH5-

nHlli9HHH 'lepes· aMrrnHTYAhI Ts 1 OTHOCSIUlH9CSI K MnaAIIIHM rrpH!5nHlli9HHSIM_ 

s"'l,2, ... ,n-1 • CoOTHOill9HH9 (18) eCTb cneACTBHe rrpenrronaraeMOil: " . . 

YHHTapHOCTH MaTpHUbl s H nonlliHO 5b!Tb crrpaBeAnHBO B HaIIIeM anro-

p!iTMe. 3aM9THM, 'ITO B HMrrynhCHOM rrpeACTaBneHHH MaTpH'lHb19 sneMeHTbl 
" " ... 

orrepaTopoB T, D HA HM9IOT BHA 

(p'\T \p)=84(Ip'-Ip) T(p; p) 

y2p~ •.. ..;2-; ~ 
( 19) 

I'Ae pc; (p, ;p2•••• pm) cyTh HMrrynbCbl 'l8CTHU B Ha'lanbHOM COCTOSI-

1mu, a p '= (pm+t'Pm+2 , ••• , Pn) cyTh UMrrynbCbl B KOH9'1HOM coc-

TOSIHllH i p; ' p 0 - '19TBepTbie KOMITOH9HThI, ::£. p = p eCTb rronHbiil: HM-

8 

1 

l 

rrynbc B !Ia'lanbHOM, e 

TynaT(p',p) ecTb Hf 

canbHbIX KOHCTaHT. B 

nSieTCSI cpopMynoil: 

Tn( p , p ) "' D n ( p , I 
, ' 

I'Ae !llr (p ', p ) eCTb 

rropsmKa ( I f = n ) H c 

IUHX BKnan B rrpouecc 

paBeH 

4 

!llr ( P ', P ) ., f ·•· !: 
""' 

.. 
3necb f ·- '!Hcno Be:i: 

peHHHX nHHHil:: L ~ +l 

rrpocTeil:UieI'O B38HMOA 

cpyHKUHH BHyTp9HHHX f 

(20) cnenyeT, 'ITO 

An (p :. p) = Im T nCp 

COOT HOIII9HH9 (18) B 

l n-1 
A.

0
(p ',p)=-I fT 

2 s=l n 



nynbc B Ha'lanbHOM, a Ip,= p , - TO )Ke B KOHe'IHOM COCTOS!Hlili. AMnnn:-

Ty.1:1a T( p ', p ) eCTb ll:HBapn:aHTHRSI qiyHKUll:S! n:MnynbCOB p , I p ll: yHll:Bep"."' 
' . 

canbHblX KOHCTaHT. B noKanbHOii Teopn:n: B n -OM npH6nH)KeHHH OHa onpe.1:1e-

nsieTCSI qiopMynoii 

Tn(p'p)=Dn(p' p)+iAn (p ',p )=ITT {fl r<P ',p), , , .., (20) 

I'.l:le <lJ r (p ~ p ) eCTb ll:HTerpan <Peiill:MaHa .1:1nsi CBSl38HHOii .1:1n:arpaMMb( f 

nopsi.1:1Ka (If= n) n: cyMMa B3siTa no BCeM npon:sBe.1:1eHn:SIM .1:1n:arpaMM 1 .1:1aio-

umx BKna.1:1 B npouecc p ... p 

paBeH 

, B n-OM npH6nH)KeHn:H.11HTeI'pan <PeiiHMaHa 

4 m 

<llr ( p ~ p ) = J ••. !J n D 
O 

(Q j ) d 4q" . 
s=l I 

(21) 

~ 

3.1:1ecb f - '!Hcno BepumH, L - '!Hcno n:HTeI'pHpoBaHn:ii, M - 'ln:cno BHYT-

peHHn:x nHHHii: L ~ +1-f ecnn: N - qn:cno aHernHHX nn:Hn:ii, To .1:1nsi 

npOCT0HilleI'O B3an:MO.[leiiCTBll:SI Tn:na g cp3 BeKTOpa Q I cyTb nHHeiiHbie 

q>yHKUll:ll: BHyTpeHHll:X n:MnynbCOB q" n: BHeillHll:X n:MnynbCOB I\ I p • 113 

(20) cne.1:1yeT, '!TO 

(22) 

CooTHOilleHn:e (18) B n:MnynhCHOM npe.l:ICTaBneHHll: npn:HHMaeT Bll.1:1 

3 
I n- t d p,, 

• ( ',p)=-""JT 1 '")"'
4
(" ) T (p"p). ,,. n p 2 s~l n-$ '-P ,p u p - p -2-p~,;- "· > 

(23) 

9 



KaK H3BeCTHO, cpenH HHTerpanoB B (21) BLTpeqaIOTCH pacxonHmHeCH, 

Bee 3TH HHTerpanbr MoryT 6hITb cnenaHhl KOHeqHbIMH, ecnu B , (21) noKanb-
"' 

Hhre cpyHKUHH DC ( Q j) 3aMeHHTb, cornacao ( 13)' Ha HenoKanbHhie cpyHKUHH .. 
D 

0
(Qi•"r, a ) , Torna BMecTo (21) 6yneM HMeTb: 

L M ·"" .4 
<I>, (p ~ p, n r , a ) = f ... TT TT D { Q l , n r , a ) d q , 

· s=I j 
O 

" 
(21 ') 

rne Ka)Knoii: CBst3aHHOH nuarpaMMe npHilHCbIBaeTCH CBOH BeKTOp, CHMMeT-

pHqHb!H B HaqanbHb!X H KOHeqHhIX HMilynbcax p 

TaKy10 nuarpaMMY, HanpHMep: 

P, 
n .. ---= r v P 2 

r 

P' r 

VP' 2 
r 

Hp 1 BXOilHillllX B 

(3necb Pr H P/ - nonHh!H HMnynbC B f -oii: nuarpaMMe COOTBeTCTBeH­

HO B HaqanbHOM Ii KOHeqHQM COCTOHHHII, HcHo, qTo pr = I pr= t p; = p ; ) • 

EcnH cpypbe-o6pas cpopMcpaKTopa p( Q., n r ,a ) y6brnaeT c pocToM nocTa­

Toqao 6hICTpo, . TO CXOilHMOCTb HHTeri:ianoB B, (21 ) 6yneT o6ecneqeHa, 

B KaqecTBe npHMepa MO)KHO B3HTb! . 

.. ➔ 
_ ;:2 / ._ 2 

p (Q,n,,a) =e (24 ) 

.. 2 2 
R=2(Qn 1 ) - Q (24') 

., .. 
<t>opMcpaKTOpb! BHna p = f ( R /a) He 06pama10TCH B 1 Ha noBepXHOCTH Mace, 

8To osHaqaeT, qTo saMeHa D +<x) Ha ~± (x ,n, a) OKa3bIBaeT BnlIHH!Ie He 

TOnbKO Ha pacnpocTpaHeH"IIe BllpTyanbHh!X qaCTIIU, HO II 'Ha pacnpocTpaHe­

H!Ie qaCTIIU peanbHblX, Me)Kny T0M HST HIIKaKHX OCHOBBHIIH BHOCHTb II3Me­

H0HH0 B 3aKOHhl ilBH)K9HIIH CB06onHh!X peanbHhiX qacTIIU, qT06hI ynoBneT-

10 



B0plITb ST0MY nononHIITenbHOMY Tpe6oeaHmo, Mb! onpenen1IM aMnnlITYJ:lY 

pacceSIHIISI c cut-off" B n -oM np1I6nmKeH1I1I ·T (p',p,a) qiopMynoii 
~ n 

(25) 

I"J:(9 
lo 

D ( p ', p , a ) "' Re I.! TI <l> r (p ',p , n r , a ) I , 
n r 

(26) 

A 

3 l n-t d p,, 
(p',p,a)==-

2 
!T

11 
(p',p,a)S(P"-P)---T (p-",p,a). 

n .s==l -s 2Pn B 

. 0 

(27) 

IlplI T8K0M onpeneneHIIII MHIIMOH qaCTII aMnnlITYJlbl (27) 8BT0M8TII'i9CKII 

06ecneti:1IB8E!TCSI Bbin0nHeHIIe ycnoBIISI YHIITapH0CTII s -MaTplIUbl ( 1) II B0C­

x/ 
CTaHaBnlIB89TCSI o6bl'.'1Hblll 38K0H pacnpocTpaHSHIISI CB060J:(Hb!X ti:aCTIIU 

IT oKa)KeM Tenepb, ti:To onpeneneHIISI (26) II (27) 06ecneti:1IBaIOT II Max­

pocKon1Iti:ecKy10 nplI'ilIHH0CTb ( ycnoBIIe 2)) • .UnSI ST0I"0 38M9TIIM, 'IT0 B 

K00pillIHaTH0M npencTaBneHIIII aMnn1ITYJ:l8 pacceSIHIISI 38Il1Illi9TCSI B BIIJ:(9 

ip 'x' 
e 3 4 -lpx 

(x'jT[x)==f----d p' 8 (!p'-!p)T(p',p)-e-
2p ~- 2 p 0 

(28) 

IloncTaBnSISI c10na T
0
(p',p,a) II3 (25) ll 1Icnonb3YSI (26), (27), HaiineM: 

n-1 

( x '1 T 0 (a) I x ) == ( x ' I D n (a) ! x ) + i-" .,:Jf (x ' l T n-~ a) Ix -~ ) X 

x D + ( x "-x ,,, ) ( x "'I T" ( a ) Ix ) tl 
4 
x "d 

4 
x "' ; (26') 

x/ IlplI ST0M onpeneneHIIII BenlI'ilIH_bl D n II A n He SIBnSIIOTCSI neil:CTBIITenh­

Hoil: II MHIIMOH 'iUCTh!O OJ:(HOll II TOll )1{9 qiyHKUIIII ! Ilr <llr ( p :p, n r , a ) • On­

H8K0 ST0 He IIMeeT 3Hati:eHIISI, T8K KaK aMnnlITYJ:l8 T n (p :p,a ) II3-3a BHe­

CeHHOll qiopMqi8KTOpOM p"' HenoKanhH0CTII He o6nanaeT npoCTbIMII aHan1ITII­

ti:eCKl:IMII CB0HCTB8MII, xapaKTepHbIMII nnSI noKanbH0H Te0plIII 6e3 ,, cut- off". 

11 



II3-38 npIIHSITOI"'O orrpeneneHIISI MHIIMOfi qaeTII aMnnIITY/lbl. (27) qaeTb aK_a-:-

yaanhHbIX .qiyHKUIIfi D + (x , D, a ) 38MeHSieTesr Ha KayaanbHbie D + ( x) 

( IIMeHHO Te II3 qJYHKUIIfi O (x, n, a ) , KOTOpbie eBSI3blB8IOT aMnmITY/lbl 
+ 

T n-,.II T,. no.n aaaKoM IIHTerpa.ria B ( 26)). 

EenII qiopM!p8KTOp p (x 'n' a) Bbi6paa T8KHM o6pa3oM, 'ITO paa-

aoeTbD±(x,n,a )-U t.(x) y6hlB8eT .llOeT8TO'lno 6hleTp0 e poeTOM 

eBKnII,llOBa paeeTOSIHHSI ( x) I TO eo6n10.neHHe yeJ!OBIISI M8KpOeKOIIH'leeKofi 

npII'IHHHOeTII II pH 38MeHe qaeTII qiyHKUIII'i D ± ( X , n , a) . Ha qiyHKUIIH D ;j;' (x) 

6yneT nIIIllh yeIIneao. 

§4. O"rroneBofi" Maeee qaeTHU 

ITpe.nno)KeHHblH B 0TOfi pa6oTe anropHTM II03BOnsreT 3aMeHHTb Bee 

paexO.llSIIllHeesr IIHTerpanbI noKanbH_ofi TeopHH nonsr - exo.nsrurHMHesr. 

ITpII 0T9M anropHTM o6eerre'IHBaeT eo6n10.neHIIe MaKpoeKOilH'leeKofi 

npH'IHHHOeT_II, B qaeTHOeTII, OTeyTeTBIIe ~rrepe)Ka!OUIIIX enraanoB e rrono­

)KHTenbHOfi eaeprHefi. AnropHTM o6eene'IIIBaeT T8K)Ke YHHTapaoeTb S -MaT-
. . -~ 

pIIUbl B K8>K.llOM nopSI,llKe TeopIIH B03MyureHHH • 

Bee BenII•IIIHbI, Bbl'IHeneHHbie no T8KOMy anropHTMy, OK83blB8IOTesr 

qiyHKUIIsrMH aaTpaBoqaoro aapsi.na go 1 38TpaBO'IHOfi MaeebI ( "ronofi") 

qaeTIIUbl m 0 H eneMeHTapHofi .nnHHbl a • 

xi PaeeMoTpeaIIe npoeTefilllIIX rrpHMepoB noKaaano, 'ITO B eTofi.exe­

Me Kpoee-eHMMeTpnsr eo6n10.naeTesr nHillb IlpH6nII)KeHHO, IIpH a 
2
s << 1 

H a 
2 

t << 1 ( s -HHBapIIaHTHasr eaeprIIsr, t -IIHB8pHaHTHbifi rrepe.naBeMbifi 
HMIIynhe). ITo.no6HbIM )Ke o6p830M IlpH6nH)KeHHO eo6n10.naeTeSI II Kan H 6 p O­
B O 'I Ha SI H H Ba p II a HT HO e Tb ( eoxpaaemre TO Ka)• XapaKTep orpaHII'le­
HHfi, eBsr3aHHbIX e noene.UHHM o6eTOSITenheTBOM, eme HY)K.ll8eTesr B /lanh­

aefillleM II3y'leHHH. 
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B 'laCTHOCTH, aMIIlJ~Ty)la, OilllCbIBa10masi yrrpyroe. · pacceSIHlle JlBYX 

11aCTllU1 ll_MeE3T Bll)l 

( 29) 

rJle rrepeMeHHhre s n HMeIOT o6b!'IHOe 3Ha'leHne. 

Macca peanhHO:il: ( "OJleToii:") - qacTHUhI. m onpeJlemieTcsi H3 rron10-

c0B 0)lH0'18CTll'IHOll ~YHKUllll fpnHa, CooTBeTCTBy10mee ypaBHeane HMeeT 

Bll)l 

m · B ( m2 
, a, g0 , mo.). (30) 

B IIpllHUHIIe 8TO ypaBH0Hlle MomeT IlpllBO)lllTb K CIIeKTPY Mace: 

m =Ml ( a , g o, m 
O 

)• , j = l, 2, .... 

0JlHaKo rrpeJlIIOlJO)KeHne, 'ITO ypaBH0HlllO ( 28)' a BMeCTe C TeM 

n 3aTpaBO'l!fO:il: Macce m 0 MQ)KHQ IIpll)l8Th ~ll3ll'10CKllll CMhICn, SIBlJSI-

eTCSI )laneKo. HJlymeil: rnrroTe3oil:, OrrpaB)laHne e:il: MO)KHO Bll)l0Tb llllllih 

B TOM, 'ITO B03HHKaIOmasi rrpo6neMa SIB1JSl0TCSI o6meil: )llJSI nI06oil: TeopeTH­

'10CKOll cxeMbI, IIpllBOJlSime:il: K ypaBH0HlllO THIIa ( 28) ll• orrepnpy10meil: C 

3aTpaBD'IHOll Macco:il: mo 

Ha caMOM Jlene H01Jh3SI "Bh!KlJIO'lllTb" B38llMOJleil:CTBlle '18CTHUhl 

C BaKyyMoM, TToaTOMY Hanny'IWHM B CMbICne Ca MOC Orn a COB a H -

HOC T ll Teopllll 6bmO 6hr rrpe)lII01J0)!(0HHe, 'ITO m O =m , YpaBHeHne (28), 

onpeJlensiIOmee peanhHYIO Macey qacTHUhr, rrpno6peTaeT TorJla BHJl: 

m = B ( m 2 
, a , g , m ). 

0 
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B 9TOM npennono)KeHinI qaCTllUa HllKaKOH II none Bo ii" MaCCbl He 

llMeeT. HcHo, qTo 9TO BO3MO)KHO nmllb B TOM cnyqae, ecnn BKnanbI 

B "noneByro" Macey OT paannqHbIX B3allMoneiicTBlill KOMII0HCllpyroT npyr 

npyra. 
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