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H.H.Eoromo6oBbIM 6:&UlO OTM8'18HO, 'ITO MHor110 1Ip8BIUX8 cyMM B T80Pll1! an:

re6pbl TOKOB MOJKHO nony11BTb KSK cnencTBB8 auanBTB'lHOCTH COOTB8TCTBYJOIIDIX 

IIHB8pB8BTBblX 8MIInll;YA, ecnn nocnenane 06nana10T onpeneneHHblMII SCBMIITOTH'lec

KBMII noBeneBB!IMII, Eb!nll paCCMOTp8Hbl paanH'IBble n11cuepc110HBbl8 npaBnna CYMM 

nn!I y6blB8IOIUIIX Ba 6ecKOH8'1BOCTII SMIIIIHTyn. TaKne npaBnna npHBOA!IT K p!IAY cnen-
/1/ 

CTBBII:, KOTOpble aennoxo cornacy10TC!I C OIIblTOM ( CM, o6aop B llHTBpOBaHJIYJO 

/2/ 
TBM nnTepaTypy). B aenaBaell: pa6oTe 6blno uonyqe110 nncnepcuoaaoe npanuno 

cyMM nn!I aMnnBTY/1, 06nana10111ux penJKeBCKBM noB8)10HB8M. llenblO H8CTOSIIll8A 

pa60Tbl !1Bn!l8TC!I nonyqeaue .11 Cp8BH8HB8 C 8KCII0pHM8BTOM B8KOTOpbIX./lpyrux nuc

nepcuoHBblX npaBnn cyMM nm1 SMIIIIHTYA. pacce!IHll!I, KOTOpb10 orpaBB'l8Bbl 11n11 pac

TYT nonBBOMB8nbBO, ::!TB noneneBB!I, B CBOIO O"!epenb, MO)KBO T8K)K8 ycTSHOBIITb 

aenocpencTB8BBO B8.0IIblT8 nyTeM H3M8p8HB!I C8'18BH!I (6ea BC!IKHX non!lpll38llBOH

BblX acW,eKTOB) • noaToMy nony11eBBb18 HlllK8 npaBBna CYMM MOll<HO paccMaTpHBaTb 

K8K cpencTBO nn!I nponepKB aaanHTB'IBOCTH SMIIIIHTyn. 

1. 06o3H8'1HM 11epea F ±. ( Ci> ) 8MIIIIBTYAb1 pacce!IHB!I Bnepen 
±. 

ff -M830HOB 

Ha npoTOH8 C Bbl'IT8HBblMH non,IOCHblMH 'ln8B8MH, rne Ci> - aaeprHlI M830H8 B 

na6opaTopaoll: CHCT8M8 B enuannax ero MSCCbl. B IIOK81IbBOft T80pBB nonlI F ±:(Ci>) 

lIBIIlIIOTC!I rpBBll'IHblMB 3H8'18HH!IMII aaanHTH'18CKHX cpyHKllHII: F + (z) B KOMIIII8KCHOA 

IIIIOCKOCTH Z C paapeaaMH (-•oo' -1) H ( 1 , 00 ) II y,noBnOTBOp!IIOT COOTIIOW8HH!IM 

nepeKpecTBOll CIIMM0Tp11H 

( )llilI B011l8CTB8HHblX Ci> } , 
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f ( z) 
F + ( z) - F _ (z ) 

z 

Oua,HBnHeTCR T8KlK9 anannTH'l9CKOl!: ¢yHKUHel!: B KOMnneKCH0l!: nnocKOCTH Z C 

YK838llllb!Mll paapeaaMn. Ha 0CH0Be HMe10mnxcn B HBCT0Hmee BpeMH aKcnepHMen

TanhllblX .tlBHHhlx M0JKno npennonaraTb , 'ITO f ( z ) orpa1rnqena. Torna nnH f ( z ) 

Mhl nMeeM 1mcnepcHoanoe cooTao!lleJme C 0)lB:HM Bbl'IHTanneM. B 'IBCTll0CTH, nm1 

aemecTB9B:llblX cu nel!{amnx M9JKJlY T0'IK8MH Cu=- l n eu-= 1 

f ( eu ) = Re f ( eu ) = c + "' 
1T 

OTc10na rronyqaeM anaqenne nponaaonnon 

f (n) (0) = ~ f 
1T -oo 

f 
Im (J) , ) 

dcu ' 
-oo eu'\(.u -(u 

n -ro rropHJlKa rrpn cu = 0 

Imf(eu') 

,n+t 
(J) 

d "', • ( 1) 

C npyrofi CT0p0llbl, peanbH8H '18CTb qiyHKllHII f ( Z ) , SIBHHeTCR rapM0HH'l9CKOfi 
(n) . 

¢YHKllH9ll:. nonb3YHCb aTHM CB0!iCTB0M, Mb! M0lK9M Bb!p83HTb f (0) '!epe3 nn-

Terpan OT peanhH0l!: 'IBCTII Bll0nh paapeaoB H T8M C8Mb!M nony'IHTb rrpaBHn0 cyMM, 

conepJKamee OJlHODpeMeHHO M!IHMyIO H peanhHYIO 'ISCTH. Llm1 aT0l!: nenH Mb! ocy-

mecTBn:HeM KOlllpOpMHOe OTO0paJKeHHe nnocK0CTH z 

Kpyr, nonarag: 

C paape3aMn B e)lHHH'IHbIA 

w ( z ) 
~-ri::-; 

~+~ 
PeanhllYIO '18CTb f ( Z ) paCCM0TpHM Terrepb KBK 'PYHKllHIO OT 

BHyTpn ennnn'laoro Kpyra: 

Re f ( z) u ( w) • 

LlnH u ( w) Mhl nMeeM qiopMyny TTyaccona 

1 21T cf, 
u(w)-=-- fu(e

1
'P)P(w,e

1 
)def,, 

2 1T 0 

rne ·p ( w , e 1 cf, ) - R.llpo TTyaccona 

4 

W , rapM0HH'l9CKyIO 

( 2) 

'}' ' ' 
I 

it 

\., 

J8 
'I 

'~-; J 
·, ,, 
!, 

P(w,e
1
cf,)= 

1 - r 2 el cp +""t 
= Re r = I w I . 

1 + r 
2 - 2 r cos cf, e 

I cf, - r . 
OTcro1:u3: rronriaeM 

n 
( n) 1 2" l<p d 

u (0) = -- f u ( e ) [ -- P ( w , e I cf, ) ] d cf, • (3) 
. 2 rr o d wn w = o 

11nTerpan n npaBoff 'ISCTH nocnenuero C00TH0IIBHHH MOlKH0 npencTaBHTb n Bnne 

Hl!Terpan~ BA0Hb ,.:,aapeaoB B rrnocK0CTH z • nocKonhKY nponoB0llHbie f <" 1 ( 0) ( rro z) 

n u(n)(O) (rrow)rrpOCTO CBH38llbl M8JK.tlY co6oi1, TO 1!3 (1) H (3) cpaay Bb!T9K8IOT 

rrpaBJina cyMM, B K0TOpbie BX0llHT TOnhK0 H3M8pHMbI8 Benn'IHHbl. B '18CTII0CTH, )lHH 

rrp0H3B0.tlHb!X nepB0I'0. H BToporo rropHJlK0B Mb! HMeeM paBel!CTBa 

f'(O) = u '(0) = 0, f"(O) = _l_ u "(0). 
4 

OTc10na nony11aeM npaBano cyMM 

00 Im f(eu). 
J----deu 

3 

"' 

.. 
1 1 · 1 J Ref (eu) ( - - -) ---__ -_-_-_-_-dcu. 

l w 2 2 "'V"'2 -1 

(4) 

2. PacCMOTpnM Tenepb aMnnHTYLIY F ( z ) C Bb!'IT9HHblMH Il0HIOCHbIMll 'IH9H8Mll, 

anannTn'!ecKy10 B nnocKoCTH z c paapeaaMH (-oo,-l)u (1, co). TTycTb I z !" pacTeT 

He 5b!CTpee I z In rrpH z ➔ co • B-e.eneM acrr0Mor11Tenhny10 cjiynKnn10 cf, ( z) , ynoBneT

Bopmcmyro cneny10mnM ycnoBnHM: 

a) ¢ (z) aaanHTH'!Ha B rrnocK0CTH z c yKaaaa11b1Mn paapeaaMn n nemecTBeana 

npn z =Cl)' 
-1/2 

6) Ha paapeaax 0H8 M0)!{9T llM9Th HH!llh K0pHeBb!e oco6eHHOCTH THl!a (z -a) ; 

-1 < r.u < 1 

c) cf, ( z) ➔ o· .ae Menneaaee I z l-n-2 
rrpH z ➔ co • 

HnJKe Mb! rrpHB9)leM H9K0T0pb!e rrpHMepb! TBKHX ¢yIIKlllll!. TTpo113BeneaHe F(z) <p (z) 

HBnH8TCH T8KJK9 

Ono CTpeMHTCH 

rrpaBnny CYMM: 

a.aanHTH'l9CK0il qiyaKnnel!: B rrnocK0CTll C _Y K838HHb!MH paape3aMH. 
. 1 

K uyn10 ue Mennenee --- n, cnenoBaTenh.ao, y.nonneTnopgeT 
I z I 2 

... 
J Im [ F ("' ) cf, ( "')] d eu = 0 • 

-·oo 
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·a 1ta11ecTae npHM8pa acnoMoraTenbROl!: cj)y.BKUHH cf, (z) MOJKllO BbI6paTb: 

w(z) n+2 
cf,(z) = (---) 

z 

rAe w ( z ) - aaannTH'I8CKaSI cj)y.BKilHSI, OTo5pa:>KaIOmasi ·xompopMHO II.'IOCKOCTb z 

C paapeaaMH a 8AHHH'IHbll!: Kpyr n nepeaOASimasi TO'IKY z -·O a TO'IKY w = 0' nnn 

1 
cf, ( z) = -----------

(1- z ) ( a - z ) ... (a -z ) ,/( 2 2 2 2 
2 

1 n+2 

rne a 1 - nono:amTenbHble 11ncna 1 < a_1 < a 2 < ... < an+ 2 • TToAo6Hble cj)yaKn:nn 
' /3/ 

5bmH ncnom,aoBaHbl KenAbIIIIeM H CeAOabIM npH pellleHHH CMelllaHHblX KpaeBblX 

3SAS'I. B 'ISCTHOCTII, npn n - 2 Mb! MOlKOM BbI5paTb 

cf, (z) = 1 , c>.b>a·>l 

JO-z2 )(a2 -z 2)(b 2-z 2) ( c 2 - z 2 ) 

II Mb! nony'IIIM npaBHllO cyMM 

a 

I 
Re F ( w) -, Re F ( - w ) b Im F ( w ) + Im F ( -w ) 

--,_-:.-:.-:.-:.::.::.::.::.::.::.::.::.::.::.::.::.::.::.::.::.::.::.::.-:.::.= d w - f d w -
/ 2 2 2 2 2 2 2 a ·J 2 2 2 2 2 2 2 

y(w -l)(a -w )(b -w ) (c -w) y(w -1),w "-a )( b -w )(c -w) 

Re F ( w ) - Re F ( - w) 00 Im F ( w ) + Im F (- w ) 

f--;=============.d w + J ' dw= O. 
b /c 2 2 2 2 2 · 2 2 e Ji 2 2 2 2 2 2 2 

(w-·l)(w -a )(w -b )(c-w) fo-l)(w-a )(ru -b)(w -c) 

8To !Ipaanno cyMM npHMeHIIMO KO BCeM aMnmITyAaM pacceSIHHSI, TaK KaK ace OHII 

ynoaneTaopmoT Tpe5yeMoMy orpaa1111ea1110 aa poGT npn z ➔ oo • no.i:io5aoe npaanno 
14/ 

5.bmO nony,I8HO TSK>K8 B pa6oTe · nnsi acex y5bIBSIOIJlllX aMnnHTYA, aeaaBIICIIMO OT 

cnoco6a CTpeMneHIISI K nynro. B AeliCTBHTenblIOCTII :ace npaanna cyMM BRAS (5) 

cnpaaennHBbl Anll llIOOblX aMnnllTYA C nonHHOMIIHSilbHbIM pOCTOM II S!BllSIIOTCll cneA

. CTBH8M nalllb SHSllHTll'IHOCTil II yHHTapHOCT,H. 

nepennnieM npaanna cyMM ( 5) ll ( 4) B nepeMeHHblX, YAO5Hb!X AllSI cpaBH8HHSI 

C aKcnepnMeHTOM 

6 

·1 a k17(-) b D1-l 1 e k 1-l u· 
-I dw + J dw -,-- f d"' -· 
4rr 1 14,(w)I a 1¢,Cw)I 4rr b l</>(w) I 

(-) 2 ( 6) 
d 

D 1 00 k 17!-l 2 f 
-,J dw+ -- f dw -· = 0 

e I ¢, < w ) I 4 rr d I¢, c "'l I jcf,(-1-)1 
2M 

00 J~ k 17<-l 

1 "'4 4 IT 

oo 
0

1-l 
f[--

1 -
Q) 

2 f 
2 

2 1 2 

1 (_1 ___ 1_)dw(7) 
2 2 wy w2 - 1 w -(--) w 

2M 

rAe 17-
1-> 11 0

1-> - pa3HOCTII nonHblX ce11eani!: ll peanbHblX qacTei!: aMilllHTYA pac-
± ± 

cesia11si anepeA rr p ➔ rr p rrpoueccoa, w II k - aaeprnsi n 11Mnynhc rr -Meaoaa 

(ace aenn11HHbl a na5opaTopaol!: cncTeMe), M - Macca HyKnoaa. ITpH pac11~Tax 

npl!HHManocb m 17 = h = c ~· 1 . 

B HSCTOHmee BpeMH HMeeTCll MHoro aKcrrepHMeH~anbHblX AaHHblX IIO rronHhIM 

:t . 30 r ( 151 161 ) H, <-> ce11eHHSIM 1T p pacceHHHSI AO aHeprH!i aa CM. ll • aXOllCA8HHe D 
I . 

npeACTSBnSl8T 60llb111¥e TPYAHOCTH Ha-aa HeAOCTBTKa II Manon TO'IHOCTII ABHHbIX. 

D
1 
-l MbI onpeAen11n11 na ABHHhix no AHcj)cj)epeHunanhHoMy ce11eHH10 rrpouecca ne-

. /7/ 
peaapsiAKH ,r-p ➔ " 0 n 

[ D ( - ) ] 2 = 2 d u exe ( 0 0 ) 

n.c. dO n.c. 
-(-k_/->)2 

4 1T 

/8,9/ 
11 no peaynhTaTaM ¢aaoaoro auanHaa a o5nacTH Hll3KHX aaeprHi!:. 

Ilnsi npoaepKH npaanna cyMM ( 6) HBMH 6blnH ab15paabI Taxne HHTepaanbl 

!( 0 + 230 ) Maa, ( 230 + 371 ) Maa, ( 371 + 1003 ) Maa, ( 1003 + 1450 ) MSB 

111 KIIHeT111IeCKHX aaeprnA 1T -Meaoaa, rne HMeIOTCSI cpaBHHT8llbHO xopOIIIHe IJ.BHHbie 

ITony11eHbl cneAy10m11e 'IHcneHHble aga11ea11si Ansi Ka>KAoro Ha cnaraeMbIX a c!>opMy

ne ( 6): 

( -8,4 ±. 0,5), 

s (12,6 + 1,5), 
2 - 4 

(-4,65 ±.0,2), 

(O ±. 0,1), 

I 5 - (0,134 ±.0,01), 
2£2 

I =---= - 0,473, 
6 lcf,<-l->I 

2M 

T.e. a rrpeAenax aKcnepnMeHTanbHblX OIIIH50K npaBHno ( 6) . BblllOilHll8TCSI. 
~, 
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I : 

')l , I 
! 

I 
i 

~i 
1,1 ,-
1 

I 
I 

I 

Linn npaBJma (7), 0'18BH)lHO, OCHOBH08 BKna)l )l88T o5nacTh HH3KHX aueprna. 

ITpH'l~M JlnH npaBott 'ISCTH cymeCTB0HHhl 3H8'10HHSI Benn'IHH: 

1-) . 1 2 
D I =0+-)--(a 1 -a 3

), 
C<>•I M 3 

r)le a 1 D. 83 -)lnHHhl paccenHHSI B s - COCTOSIHllH C H30CilllHOM 1/2 H 3/2, H 

f 2 , onpe)lennromnx axna)l OT oco5eaaocTH 
) 1 

v ru -1 
Pacq~Thl noxaaann, 'ITO cornacne c axcnepHM0HTOM nMeeT MecTo, ecnn JlnH 

(-)( ' /8/ D l)npHHSITb MHHHM8llhH00, B npe)lenax omn5oK, 3H8'10HH0 no ")lBHHblM pa5oTbl , 
2 /11/ 2 

a JlnH f - MBKCHM8llhH00 - no )lBHHhlM pa50Tbl ' r)le f ,.,; 0,088 :!:. 0,001. 

0TM0THM, 'ITO 3H8'10HHSI 

(al-as)• 0,245 :!:.0,01/10/ 
/12/ 

H (a 1-a 3 ) "' 0,260 :!:. 0,04 · 

llSHHbIX no if>oropo>K/lennro JlliIOT nyqmee cornacne, '10M ( a 1 - a;r 0, 291:t_O,O 13 
/13/ 

H3 )lB.11.llhlX no p0rutIIHH o5MeBa 170 p ➔ 17 ° D • TaKHM o5paaoM, neo5xO)lHMO YTO'l.110-

HH8 8THX B8llH'IHB. 

H rny5oKo npna.eaTenen A.A.nory.eoay, Hrye.11 Ban Xhey H A.H.Taaxenn)lae 

aa HBTepec K pa5oTe H' Il0Bllbl0 38M0'18BllSI ll B.B.KyxTHHY aa llOMO!llh npH BblllOnHe- i' ... 

HHH pacq~TOB. 

DuTepsTyps 

1. B.A.MaTBeea, n.Ll.Conoahea, B.B.CTpyMHHcxnn, B.IT.IIIenecT, npenpnHT OH.RH 

P2-3 l 18, lly5na, 1967. 

2 . .AALogunqv1 L..O,Solaviev, A.N.'I'avkhelldze, Physics Letters,?4B,181( 1967). 

3. M.A.naapeHTh0B, B.B.IIIa5aT, MeTO)lbl T0opnn ii>YHKIIHA KOMnnei<:caoll: nep0M0BH08, 

fH<l>Mn, Mocxna, 1958, cTp. 284. 

4. n.A .Xanif>nn, .RztepnaSI cfinanxa • .§, 651 ( 1967). 

5. B.C.BapameHKOB, Ceqeann B3BHMOJle8cTBHll: aneneaTapHhlX 'laCTHII, Hayxa, 

M~cKBa, 1966. 

6. S.J~Lindenba.um, preprint BNL New York, 1967. 

7. J.C.Caris1 et al. Phys. Rev. 121, 893 ( 1961); 

B.C.Bapawenxon, npenpHHT OHHH P-2582, 

p0R'l0HKO, )K3T<l>, filL 1399 ( I 959). 

\' 

8 

Lly5aa, 1966: B.f.3nnoa, C.M.Ko-

8. J.Hamilton,W.S.Woolcook, Rev.lVIoct.Phys. 8 573 ( 1963). 

9. A.Donnachie, preprint CERN 5TH.. 690, 1966. 

10. J.Hamilton, W.S,Woolcock,Phys.Rev. •1181 291 ( 1960). 

11. K.Miyake,K.F.Kinsey, D.E.Knapp, Phys.Rev., 126,2188 ( 1962). 

12. A.Donnachie, G 0 Snow, Ann.Phys. 37,333 ( 1966). 

13. R.A.Donald, et aI:Proc,Phys.Soc. §.7.445 ( 1966). 

Pyxorrnch rrocTynnna n narraTenbcxnn oTrren 

9 OKTn5pn 1967 rorra. 

~, 
9 


