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Hccnei:tOBaHlrn BOnpoCOB Teop1rn Cl!nbHbIX B3allMOAeiicTBHil 

77 -Me30HOB C K -Me30HaMH Ii HyKnOHaMH srnm1eTC51 OAHOll H3 

BaJKHettWHX 3aAa'I qJll311!(H sneMeHTapHblX 'laCTHU. H,au6onee o6oCHO

BaHHblM Ii nocnei:toBaTenbHblM MeTOAOM, C IlOMOIUbiO KOTOpOI"'O AO

CTHl"'HYT Ha1160nbWllil nporpecc B 11ccneAOBaHHH STHX B3aHMOAellCTBHll, 

OKaaancg MeTOA AIICnepCHOHHblX COOTHOWeHHll. 

ITepaoe AOKa3aTenbCTBO MeTOAa AIICnepCHOHHbIX COOTHOWeHHll 

/1/ 
6hmo AaHo H.H.Eoron1060BbIM eme B 1956 r. • ITpttMeHeHHb1e 

K pacce51HHIO 77 -Me30HOB Ha HyKnOHax, AIIC!tepCHOHHble COOTHOWe

HH51 Aanu 3aMe'laTenbHOe OilHCaHHe SK.?nepH~eHTanbHblX· qiaKTOB. 

STI! HCCneAOBaHH51 nony11unu AanbHellwee pa3BHTHe Ha OCHOBe MeTo

Aa ABOilHbIX AHCnepCHOHHbIX COOTHOWeHttll
12 

/, · c IlOMOIUbiO KOTOpb!X 

YAaeTC51 061,eAHHHTb, Kaaanocb 6hI, pa3Hbie npoueCCbl B paMKaX 

eAHHOl"'O IlOAXOAa (HanpHMep, 77N -paccesrnHe Ii 7777 -pacce51HHe 

11nu K:N -paccesrnue H poJKAeHHe 

II T.A.). 

KK -nap B 7777 - coyi:tapeHH51X 

B npoueccax Cl!nbHblX B3aHMOAellCTBHil 77 -Me30HOB C 77 -Me-

30HaMH, K -Me3oHaMH Ii HyKnoHaMH B03HHKaIOT MHOl"'O'IHCneHHbie 

pe3oHaHCHble COCT051HH51, H3y'leHHe KOTOpbIX 51BnsieTCSI cnoJKHOil II HH

TepecHoll TeopeTH'leCKOll npo6neMoll. ilnsi 11ccneAOBaHHSI AHHaMHKH 

o6pa30BaHHSI pe30HaHCHbIX COCTOSIHHil MOlKHO nonb30BaTbC51 nu6o 

ypaBHeHHSIMH EeTe- ConnuTepa, n1160 KBa311noTeHUHanbHbIM MeTOAOM 

/3/ 
nory11oaa-Taaxen11i:tae , nu6o 6yTcTpan-MeTOAOM. 
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TipouecChI 1111- 11 11N - B3allMOAeilCTBIIB B 11epapx11'leCKOll 

ReCTHIIUe 11ccReAOB8HIIB npoueccoB CIIRbHblX B3811MOAeHCTBllll 38HII

M8IOT Benymee MeCTO. 11M noCBBilleHO 6onbll!Oe q11cno pa6oT. Paa

nll'IHbie nOAXOAbl K IIX 113y'leHIIIO B paMK8X MeTOAa n11cnepc110HHbIX 

cooTHOllleH11il 113noJKeHhI B KH11re Ll,B.llli!pKoBa, B.B.Cepe6pBKOB8 

/4/ 
11 B.A.MemepBKoBa 

B H8CT0Blllee BpeMB ycTBHOBneHO, 'ITO nng on11caH11B H113K03Hep-

reTll'leCKOI'O 1111- II 11 N -pacceBHIIB Heo6XOAIIMO Y'IIITb1B8Tb 

BKnaAhl BMCOKIIX 3Hepr11il. TiocnenoBaTenbHblll cnoco6· y'leTa Bnll

BHIIB BKnaAOB o6naCTII Bb!COKIIX 3Hepr11il Ha Hll3K03HepreTll'leCKYIO 

o6nacTb 1111 - 11 11 N - pacceBHIIB• 6hm HeAaBHO npennoJKeH Ll,B,lllllp-

/5/ 
KOBbIM II B.B.Cepe6pHKOBhIM 

Tipouecc 11 K,- B3811MOAeliCTBIIB TaKJKe 11rpaeT BalKHYIO ponb 

B IICCReAOBaHIIII npoueCCOB CllnhHhlX B3allMOAeHCTBIIH, OKORO 15 ReT 

H838A 3HaHIIe 11 K - B3811MOAeilCTBIIB 6hmO BalKHO nng o6bHCHeHIIB 

pacceBHIIB K -Me30HOB Ha ·11yKno11ax, anB rny6oKoro TeopeT11'lec-

KOI'0 noH11MaH11B s¢¢eKTa Tiailca-Till'l'III0HII, ang npaB11nbHOI'O on11-

caH11B pacnaAHhlX OTHOllleHllll K -Me30H0B, Tipo6neMa 11 K - . B3a11MO

neilcTBIIB np11BneKna Terna BHIIMaH11e .TaKIIX KpynHhlX TeopeTIIKOB, 

/6/ /7 / 
KaK illBllHI'ep , Tialic II AP, B nocReAHee BpeMB npo11CXOAIIT 

IIHTeHC!!BHOe HaKonneHl!e SKcnep11MeHTaRbHblX AaHHbIX no K 11 -B3allMO

AeilCTBl!IO: MepgroTCB ARl!Hhl paccesiH11B, 0TKpbIBa!OTCB HOBble pe3o-

HaHCHbie C0CTOHHIIB B 11 K ➔ 11 K II 1111 ➔ K K - npoueccax, nog-

Bl!nacb B03M0lKHOCTb npoBeAeHIIB ¢a30B0I'O aHan113a ARB 11K -pac-

- /8/ 
CeHHIIB II 1111 ➔ K K - aHHIII'l!RBUII0HH0I'O npouecca 

HacTOHillaB AIICCepTBUIISI noCBBillaeTCB Cl!CTeMaTl!'leCKOMY 

11ccneA0BaH11!0 B3allMOAeliCTBl!B 11 -Me30H0B C K -Me3oHaMII 

B 06RaCTII H113KIIX II cpeAHIIX 3Hepr11il, 8Ta o6naCTb onpeAengeTCH 

CH113Y noporoM peaKUllli, a CBepxy - SHepI'!!HMII, BKnIO'la!Ollll!MII 

nepBble pe30HaHCHble C0CT0BHIISI, B AIICcepTau1111 paccMaTpl!BaeTCH 

TaKJKe PRA B0npocoB_, CBH3aHHh!X C B3al!MOAeliCTBl!eM 11 -Me30H0B 

C HyKnOH8MII, 8TO Te BonpoChI, BhlBOAbl 0THOCl!TenbHO KOTOpblX 

BBRHIOTCB 061Ill!MII KaK ARB 11 N ' TaK II ang 11 K - B38l!MOAelicTBIIB, 
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B 3Ha'll!TenbHOH '18CTII AIICCep1·au1111 IICCReA0BaHlle 11 K-B3a

llM0AelicTBIIH npOB0AIITCH C n0M0illb!O MeT0Aa ABOHHbIX n11cnepc11-

0HHblX C00TH0llleHllli. 

B neBBoli rnaBe, B Ka'leCTBe Ha'lanhHoro STana 11ccneA0Ba

H11S1, BbIB0AHTCH np116n11JKeHH'.>Ie !!HTerpanbHbie ypaBHeHIIB ARB nap

u11anbHb!X aMnn11TYA 11 K - pacceBHl!B II npoBo):mTCH cpaBHeH11e 

pell!eH11li ST!!X ypaBHeH11li, nony'leHHhIX anB noporoBhIX sHepr11li, 

./9-10/ 
C pe3yRbT8TaM11, nony'leHHblMII MeT0A0M Teop1111 B03MYilleHllll , 

AMnn11TyAa 11K - pacceBHIIB paccMaTpl!BaeTCB B nnocK0CTll 

KoMnneKCHoil nepeMeHHoil if 2 , rne if 2 - KBanpaT 11Mnynbca 

B c11cTeMe ueHTpa Mace peaKUl!ll 11 + K ➔ 11 + K . K11HeMaTll'1ec-

Kiili pa3pe3 no q 2 B 11HTepBaRe -M 2 :Sq 2
:;. -µ 2, rne µ 

11 M -MaCChI 11 -Me3oHa II K -Me30Ha, cooTBeTCTBeHHo, ycTpa-

/12 / 
HBe-rcg cnoco6oM, npeAR0JKeHHblM B pa6oTe • O6naCTb 8H8RllTl!'I-

H0CTII MHIIMOH ·qaCTll aMnRHTYAhl 11 K paccegµng onpenenBeTCH 

113 npeACT8BReH11B MaHAenblllTaMa II H8, 0CHOBe Te0pllll B03MymeHnil 

B npeAnonoJKeHllll B3a11MoAelicTBllS1 Hint= g (KK.)(1111) • He¢11311-
11K 

'leCKllli pa3pe3 OT peaKUllll 11+ 11 ➔ K + K ycTpaHBeTCB c no-

/13/ 
M0illb!O MeToAa Mycxen11lllB11nn-OMHeca • 11cnonh?YB ycnoBne 

YHIIT8pH0CTll, MOlKHO nony'll!Tb 3aMKHYTYIO C!!CTeMy np116nl!)l<eHHbIX 

l!HTerpanbHbIX ypaBHeH11li, B K0TOpble BXOAHT ¢a3bl 1111 -pacceHHIIB, 

Tip116n11>KeHlle 38KRIO'l8eTCH B TOM, 'ITO npll nony'leHllll CllCTeMbl 

• l!HTerpaRbHbIX ypaBHeH11il 6binll y'ITeHbl nl!Illb 6nl!JK8llllllle oco6eH

H0CTll, 8To, ecTeCTBeHH0, np!!B0AIIT K pa3YMH0MY orpBHll'leHll!O 

Hll3lllllMll napu11anbHbIMII B0nHaMI! - s - ll p - B0nHaMI!, CncTeMa 

!!HTerpaRbHbIX ·ypaBHeHllll AnH B - II p - BOnH nony'leHa ABYMB 

cnoco6aMn: 1 ) nyTeM ycpeAHeHl!B no BCeM yrRaM 11 2) nyTeM 

KOM61!H!!p0B8HIIB aMnnllTYA ll !IX np.J1!3B0AHblX Ang cnyqag pacceSIHllB 

T i/2 T3/2 T 1 
Ha3aA, B np116n11JKeHllll f = f , I'Ae f - napU11anbHaB . BOnHa 

11 K -pacCeSIHIISI C M0MeHTOM f 11 1!30T0nl!'leCKl!M CnllH0M i, 

M0JKHO H8llTII pell!eH11e Cl!CTeM ypaBHeH11il, TipennonoJKeHne Te'/2= 
3/2 

= T f IIMeeT HCHblll ¢11311'1eCK11li CMbICn, OHO 03H8'18eT, 'ITO B Me-

T0Ae A11cnepc1I0HHblX C00THOllleHl!li Y'll!ThIBa!OTCSI T0nbK0 1111 -
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11 TT K - B3811MoneliCTB11SI, KSK STO CT8HOBl1TCSI O'leB11AHbIM 113 cpaB-

HeH11SI C peaynbT8T8Ml1, nony'leHHblMl1 no Teop1111 B03MymeH11li. TaKl1M 

1/2 a/2 
o6pa3oM, B npennonoJKeH1111 T £ = T £ conep)Kl{TCSI noBo.;n,Ho 

6enHaSI Al!H8Ml!K8 TT K - B38l!MOAeliCTBl!SI, 

Bo BTOpoli rnaBe npoBOAl!TCSI neTSnbHOe 11ccnenoBSHl!e aHHl!-

I'l!nSIU110HH0I'O KaHana TTTT ➔ K K . C noMombro ABOliHhIX MaHnenb-

mTaMOBCKl!X npencTaBneHl!li nbny'leHbl ypaBHeHl!SI nnsi napu11anbHblX 

aMnn11Tyn npouecca TT+ TT ➔ K + K. YpaBHeHl!SI conepJKaT 3SBl!CH-

M0CTb OT qia3 TT TT -pacceSIHl!SI I! napu11anbHbIX SM!Inl!TYA TT K-pac-

CeSIHl!SI, Tpe60B8Hl!e cyml:lCTBOBSHl!SI I! eAl!HCTBeH-

HOCTH peweHl!li paCCMSTpHBSeMblX l!HTerpanbHblX ypaBHeHl!li npH

BOAl!T K HeK0TOpb!M Tpe6oBaHl!SIM, 

ceSIHl!SI I! napu11anbHbi0 aMnnl!TYAbl 

HanaraeMblM HS qia3bl TTTT -pac

/11 / 
TT K - paccesiHHSI , TaK, 

Hanp11Mep, ecn11 npennonoJKHTb cymecTB0BaH11e paBeHCTBa 
Tt/1c( 2)= 

a/2 ➔ 2 I = T ( q ), TO enl!HCTBeHHbIM peweHHeM nnsi aMnnl!TYAbl TI 

HE '.ISleTCSI TOJKAeCTBeHHbili Hynb, I! aMnn11Tyna poJKneHl!SI napbl K K 

He 38Bl!CHT OT yrna z , T,e, B pacnpeneneHl!I! napb1 KK 

B K0He'IHOM C0CTOSIHl!I! nonJKHa Ha6nronaTbC5! l!30Tp0Ill!SI, O6mee 

11ccnenoBaH11e cywecTBOBSHl!SI I! en11HCTBeHH0CTI! peweHl!SI Cl!CTeMbl 

ypaBHeH11li nnsi npouecca TT + TT ➔ K+ K 
JKeHl!H T 1

/
2 I, T 3

/
2 

, Ecn11 C'll!TSTb, 'ITO 

np0Bon11nocb B npennono-

s- H p -qia3bl TT TT -pac-

ceSIHl1SI l!3BeCTHhI, TO Cl!CTeMa Hen11HeliHblX l!HTerpanbHblX Cl,!HI'ynSipHblX . 
ypaBHeH11li CB0Al!TCSI K Cl!CTeMe n11HeliHb!X l!HTerpanbHblX Cl!HI'ynsipHbIX 

ypaBHeH11li, peweHl1SI KOT0pbIX, B CBO!O oqepenb, CBOASITCSI K 113BeCT

HOli KpaeBOli 3anaqe P11MaHa, B 38Bl!Cl1MOCTl1 OT BbI6opa l!HAeKca 

KpaeBOli 38A8'111, MOJKHO nony'll!Tb pa3n11'1Hbie THllbl peweH11li, B 'ISCT

H0CTI!, ecn11 HHAeKC 38A8'1H paBeH en11HHUe, TO aMnn11Tyna TTTT_-pac

ceSIHHSI 11MeeT, lI0 KpaliHeli Mepe, 0A11H pe30H8HC, a peweHHe - OAHY 

HeonpeneneHHYIO K0HCTaHTY, Korna 11HAeKc 3anaq11 paBeH Hynro, 

npSIMbIX yKa3aH11li Ha HanH'IHe pe3oHaHca B 

X0TSI ero B03M0lKHOCTb H He 0Tp11uaeTCSI, 

6 

TT TT - CHCTeMe HeT, 

/14 a 6/ B pa6oTax ' c Il0MOmbro SKCTpanonRUH0HHOI'O MeTona 

'iy-noy 6binH nonyqeHbl nepBbie SKCilep11MeHT8nbHb1e naHHbie 

06 SHepreT11'1eCKOM IlOBeneHl111 ce'1eH11li npouecca pOJKAeH11S1 napbl 

·TT+ TT ➔ K +K B C0CT0SIHl1SIX c I = 0 11 I = 1, B AHCCepTSUl!H 

npoBeneH0 cpaBHeHHe TeopeT11'1eCKl1X peweHHli, HalineHHbIX Ha oc-. 

/15/ 
HOBe BbIWeon11caHHOI'0 nonxona, C SKCllepHMeHTanbHbIMH naHHblMl1 

/16/ 
Pe30H8HCHbie qia3bl TT TT - pacceSIHH~. 6hinl1 B3S!Tbl 113 pa60Tbl • 

ITapu11anbHoe ceqeHHe pOJKAeH11S1 K K - napb1 B cocToSIHHH c I =O 

S - BOnHa) ynoBneTBOPHTenbH0 0ilHCbIBaeTCSI B paMKSX pac

CMaTpl1BaeMbIX Moneneli qia3 TTTT - B3811MOAeliCTBl1SI, KSK pe30H8HC-

HbIX, TaK il: Hepe30H8HCHbIX, OnHaKo, ecn11 s - qiaay TTTT - B38-

11MoneliCTBl1SI C'll1T8Tb 'Hepe30H8HCHOli I TO nnsi YA0BneTB0PHTenb

HOI'0 on11caH11S1 SKCllep11MeHT8nbHbIX naHHblX Heo6xoi::m,Mo yqecTb 

BKnan naneK11x oco6eHHOCTeli, ITapu11anhHoe ceqeH11e poJKneHHSI napbI 

KK B COCT0SIHHH I = 1 ynoBneTB0PHTenbHO 0ilHCbIBaeTCSI nHWb 

lIPH Y'l~Te naneKHX oco6eHHOCTeli, ll1HpHH8 

eTCSI paBHOli f' p,. 120 Me\'., 

p -Me3oHa npencKa3hIBa-

Po.rib 

/17 / 
TTTT - B38HMOneliCTBl1SI B llpoueccax TTK- H TTN -pac-

ceSIHHSI H3y'laeTCSI B TpeTbeli rnaBe, TT TT - B38HMoneliCTBHe' 

HI'paeT BSJKHY!O ponb H B 0ilHCSHHH sneKTp0MSI'Hl!THbIX qiopMqiaK-

TOp0B TT- H K - Me30H0B H H;KnOHOB, O6mHe B0llp0Cbl n11cnep-

CH0HH0I'0 nonxona K OlIHCSHH!O qiopMqiaKTOpOB sneMeHTapHbIX qac

THU neTanbH0 pacCMOTpeHbl B HenaBH0 ony6nHKOB8HHbIX neKUH_SIX 

/18/ 
SBTOpa H B AHCCepTSUHH He paccMaTpHBS!OTCSI, 

B o6naCTH HH3KHX SHepr11li, Korna AOCTSTO'IHO orpaHH'IHTbCSI 

HH3WHMH s- H p - BOnHaM11, cymecTBy!OT BSJKHbie. C00THOWeHHSI 

MeJKAY BKnanaMH TT TT - B38HMOAeliCTBHSI B s 

. /16 19/ 
H TT N -pacceSIHHSI I • O6o3H8'1HM 'lepe3 

H p -BonHhI TT K 

G !±> napunanbHhili 
LJ ' 

BKnan · TTTT - B38HMoneli:CTBHSI B napu11anbHY!O BOnHy TTN -papce-

SIHHSI C op6HTanbHblM MOMeHTOM £ I nonHb!M M0MeHT0M J 

H H30T0lIH'leCKHM 11HAeKCOM ( +) HnH (-) 1 KOT0pble H3BeCTHbl¥H 

nHHeliHbIMH C0OTH0WeHHSIMH CBSl38Hbl C H30T0lIH'leCKHMH COCTdsi-

1/2 a/2 
HHSIMH T 11 T • TT TT - BKnan BX0A11T SAAHTHBH0 B n~cnep-
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c110HHb1e cooTHOllleH1111 AnSI 17N- 11n11 17 K -pacce11111111, Pa3pe3 

OT TpeTbero Kaaana, CBSI3aHHOro C 1717 -BKnaAOM, COAeplKIITCSI 

TOllbKO B ·aMnn11TyAaX pacceHHIISI Ha3aA, B aMillll!TYAbl pacceSIHIISI 

anepeA 3TOT pa3pe3 AaeT BKnaA lllllllb B OAHOll TOqKe - B TOqKe 

,,. 

q2 = - '"" 11 Il03TOMY BbipalKaeTCSI KOHCTaHTOll, Ecn11 3Ta KOHC_TaH

Ta paaaa Hymo, TO B03Hl!KaIOT npOCTbie COOTHOll!eHl!SI MelKAY BKna

AaMI! 1717 - B3 a11MoAettCTBIIS1 a s.- 11 p -aonHbI 17 N -pacceSIHIISI 

(11n11 17 K -pacceHHIISI), BbIIll!ll!eM 3AeCb COOTHOll!eHIISI, cnpaBeAlll!Bbie 

TOllbKO AnH· 17N -paccirnH11S1: 

(+) (+) 

G - (W) = - 3G - (W ), 
.Pa/2 

(1) 

rAe W = E +'6 , E II w - rronHhie s11epr1111 HyKnoaa 11 17 -Me3oHa, 

COOTBeTCTBeHHO, KpoMe COOTHOll!eHl!H (1) cyllleCTByeT eme PHA 
\ 

BalKHbIX COOTHOll!eHl!ll: 

( +) (+) 

G (W)- G (W) = 
Pa/2 P1/2 

(+) ( +) 

(+) 
E-MN G - (W) 

E+MN 
. 

WG (W)=W' G (W'). 
e ±1/2 e ±1/2 

1·'13 ( 1) II (2) cneAyeT, qTo Alli! 113yqea11S1 BKllaAOB 

(+) 
IIMOAellCTBIISI B T -aMilllllTYAY 17N -pacceSIHIISI BalKHO 

(2) 

(3) 

1717 -B3a-

KaK MOlKHO 

f (+) 

p1/2 Toqaee 3HaTb. ero TOllbKO Alli! OAHOll 113 . Bona: f ~+) 

(+) 
11n11 f • Jlng 17 K -pacceSIHIISI COOTHOllleHl!SI (2) 

p :J/2 
11 (3) 6yAyT 

cnpaBeAlll!Bbl II AllSI (-) 1!30TOJil!qecKOll KOM611aau1111 napu11anbHblX 

BOnH, 

8 

Ecn11 BKllaA 1717 - B3al!MO/lellCTB1151, npOIICXOAS!lllllll OT aMnn11-

TY/lbl pacceSIHIISI anepen B 6ecKOHeq110 ynaneHHOll TOqKe, He pa-

BeH Hyn10 (KaK 6hlnO npennonolKeHO Bblllle), TO COOTHOll!eHl!SI (1)-

( 3) 6y11yT cnpaae11n11Bbl C ToqHOCTblO /10 IlOCTOSIHHOll aen11q11Hbl, 

l1n11, 11aaqe, IIX cnenyeT 3aMeHl!Tb /111Cpcpepeau11anbHbIMII COOTHOllle

HIISIMII, 311eCb CHOBa Ha6nJ011aeTCSI 3aBl!CIIMOCTb on11caHl!SI H113K03Hep

reTl!qecK11X npoueccoa pacceHHIISI 0T•noae11ea11S1 aMnn11Ty11 pacce

SIHIISI a o6naCTI! naneKl!X oco6eHHOCTeu. 

JlnH nonHOTbl paCCMOTpeHl!H aonpoca O BKnanax 1717 -B3al!MO

/lellCTBIISI B npoueCCbl 17 K- II 17 N -pacceSIHIISI He06XO/ll!MO 3HaTb 

aen11q11ay penSITIIBIICTCKIIX nonpaBOK B IIHTepecyJOmefi Hae o6naCTII 

3Hepr11fi. B 60nbllll!e, pe30HaHCHbie BOllHbl 3TOT BKnan, oqea1111110, 

6y11eT Man. IT03TOMY B .ct11ccepTau1111 6binll paccq11TaHbl .nonpaBKII 
(-) 

K Manon s -aonae 17 N -pacceSIHIISI, Ehmo aafineao aaan11T11-

qecKoe Bb!palKeHl!e 11nS1 Ref(-) , KOTOpoe y11oaneTBOp11no COOTHO-

" • /20/. O 
ll!eHl!SIM nepeKpeCTHOII Cl!MMeTpllll , K~3anocb, qTO penSITIIBl!CT-

CKl!e nonpaBKII l!MeIOT Ha116onbllIYIO aen11q11Hy B o6naCTI! N33 -pe30-

HaHca 17 N -pacceSIHIISI II B HYlKHO:r...i Hanpaane111111 113MeHSI!OT Hepe-

llSITIIBIICTCKY!O KPIIBY!O /lllSI napu11anbHOll BOllHbI, np116n11lKaS1 ee K 3KCne-

(-) . 
p11MeHTanbHblM naHHb!M, PenHTIIBIICTCKl!e nonpaBKII Ks -BOnHe He npe-

BbilllaIOT 10% a o6naCTII w < 300 MeV , qTo cornacyeTCSI c He-
.. /21/ 

/laBHO npoaeneHHbIMII pacqeTaMI! Bana • YqeT penSITIIBIICTCKIIX 

nonpaBOK He MeHSieT BIi/la cpyHKUIIOHanbHOll 3aBHCl!MOCTII Ref(-) . 
OT /llll!Hbl pacceSIHIISI a<-> 11 nonolKeH11S1 p -Me3oHHoro pe30Haaca 

11 CBO/ll!TCSI K IlOSIBneHl!!O HeKOTOporo KIIHeMaT11qecKoro MHOlKl!Te

nSI, ManoCTb penSITIIBIICTCKIIX nonpaBOK a paCCMaTpuaaeMOll o6na

CTI! CBSI3aHa B 1!3BeCTHOll Mepe C 3cpcpeKTIIBHOCTb!O MeTO/la pacqe-

/22/ 
Ta napu11anbHblX aonH 17 N -pacceSIHll.11 ' qTo 6hinO noAqepKHY-

. /23/ 
TO B OAHOtt 113 pa6oT naaneca • Aaanor11qaaS1 aenuq11aa penSI-

TIIBl!CTCKIIX nonpaBOK Ha6nJOAaeTCSI II AnH 17 K -pacceSIHIISI, 
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CoBpeMeHHOe COCTO.l!Hl!e npo6neMbl 11K-B3811MOAeikTBII.I! pac

CM8Tpl!BaeTC.I! B rnaBe '!eTBepTOH, K H8CTO.1!1UeMy BpeMeHI! 113-

BeCTeH 6onbWOH Ha6op 3HaqeHl!H nn.11 KOHCTaHT CB.1!311 ~. 
g 2KR: g2 * 

__ P __ ' K1TK II np. 3TI! KOHCTaHTbl MOI'YT 6hITb nonyqeHbl n1160 

411 

411 411 
C nOMOIUb!O Tepp1111 BO3MYIUeHl!H 113 naHHhlX no pacnanaM K , K *, 

p II np. Me3OHOB, n1160 C noMOIUb!O s u (3) - CIIMMeTpllll ( 11n11 

npyr11x CIIMMeTp11fi) 11 T,A, l13BeCTeH AOBOnbHO W!!pOKIIH Ha6op 

3HaqeH11fi nn11H 11 K -pacce.11a1111, Cefiqac paao nenaTb aaKn10qe

a1111 0 TOM, K8Kl!e 113 nepeq11cneHHhlX nn11H pacce11Hl1.I! l!Bnl!IOTCII 

aa116onee HanelKHhlMII, MOlKHO 06beAIIHl!Tb 

qTo - 0,1 $; a ~/
2 ~ 0,4 i -0,2 ~ a ~/2 

;:; 0 

BCe naHHbJe 11 3anl!C8Tb, 

i O<a
1

/
2 -a 3 / 2 <O6 

::i::i O O ~ ' • 

3aMeTIIM, qTo anre6pa TOKOB npeACK83hJBaeT nonO)KIITenhHhie 3Ha-

qeHl!II nn11HbI a /12 
• B 1111 ➔ K K c11cTeMe B 06nacT11 Hll3KIIX 

. /16/ 
3Hepr1111 rnaBHyIO ponh III'pa!OT p -Me3OH II a -Me3OH , B 06-

nacT11 H113KIIX aaepr11fi 11K ➔,11 K paccel!HIIII ~YHA8MeHTanbHYIO 

ponb 11rpaeT K*-pe30HaHc ( I = 1/2, 1\1 =890 MeV ). HenaBHO 
K* 

110.l!Bl!nOCb coo6meH11e O TOM, qTQ npoBOAl!TCII ~a30BblH aHan113 nn11 

npouecca K+ 11 - - pacce11H1111 ( 113 K + p ➔ K + 77 + 77 - p - peaKuirn). 

3Kcnep11MeHTanbHhle naHHbie YK83blB8IOT Ha Han11q11e K -pe3OH8HCa 

1/2 . /24/ 
B T O - BOnHe np11 3HaqeH1111 1\1 K = 1100 ~fe V 

TaKl!M o6pa3oM, npencTaBn11eTc11 uenecoo6pa3HhlM npoBeCTH 

11ccnenOB8HHe 77 K -pacce11Hl!II C noMOIUb!O Me Tona n11cnepC!!OHHb!X 
1 

COOTHOWeH11il, B KOTOpblX nonlKHhlM o6pa30M yq11Tb1Banc11 6bl BKnan 

/25/ . • 
Bb!COKIIX 3Hepr11fi , C 3TOII uenbIO B qeTBepTOH rnaBe n11cnepC!!'OH-

Hhle COOTHoweHl!II nn11 napu11anbHblX S II p -BonH 11K -pacce-

llHIIII nonyqeHhl nyTeM KOM61!H8UIIII n11cnepc110HHblX COOTHOWeHl!il ,, 

nn11 8MIWl!Tyn paccel!Hl!II Bnepen II Ha3an. YqeT BKnana Bb!COKIIX 

3Hepr11il. ocymeCTBn11eTCII C noMOIUb!O MeTona lli11pKOBa-Cepe6p11-

ffi/ C • KOBa • YTb ero COCTOl!T B TOM, qTo BKnan Bb!COKIIX aHepI'llll 

annpOKCl!MllpyeTCII cneu11anbHO nono6paHHbIM nonIOCHblM qneHOM, 

TTpu TaKOM nonxone ynaeTc11 coxpaHl!Tb Toqaoe ycnoB·11e AByxqac

T11qHoil YHIITapHOCTI! II TOqHyIO, KpOCCIIHI'-Cl!MMeTpl!IO, Aaan11T11qHQCTb, 

ecTeCTBeHHo, OK83hJBaeTCI! HapyweHHOH, HO nl!Wb, Bnan11 OT l!HTepecy-
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IOIUeil Hae o6naCTli 3Hepr11il. B naHHOH rnaBe yqeT BbiCOKO3Hepre-

' T11qeCKIIX BKnanoB no MeTony lli11pKOBa-Cepe6p.1!KOB8 6hm 11cnonb-

3OB8H nn11 TOI'O, qTo6bI CBeC,TII np116n11lKeHHbie n11cnepCIIOHHbie ypaB

HeHl!II K TQqHo pewaeMhlM ypaBHeHlil!M, 

C!>113HqecKa_11 KapTl!Ha npouecca 11 K -pacce11H1111 npocMaTp11-

BaeTc11 B npocTefiweM nonIOCHOM np116n11lKeH1111, Korna yq11TblB8IOTCII 

n11Wb pe3OH8HCHble COCTOIIHIIII! 

KaHane II p- 11 a -Me30Hbl B 

K 11 K * -Me3OHhI - B np11MOM 

11• 11 ➔ K K - Ka Hane, B a TOM 

cnyqae nonyqaeTc11 cneny10m11fi Ha6op 3HaqeH11ii KoHCTaHT CB.1!311 

11 nn11a pacce11H1111: 

2 
g 77KK* 

411 
= l,65 

M K*=89OMcV 

f' K* =.50 MeV 

g1111pgpKK =4,8l(Mp=7fDMeV) 

411 

2 MK =11OO1\leV (4) 
g 

77
~=1,79 

g1111agaKK 
=6,1(1\1 ,,,9OO!\leV) 

411 411 a 
[' "'370!\leV 

K 

1/2 a/2 1/2 a/2 
a = 0,08; a =- 0,04; a -a = 0,12. 

0 0 0 0 

TTpencKa3hIBaeMa11 w11p11Ha K -MeaoHa f'K "'37OMeV, a· nnHHhI pac-

ce11H1111 ynoBneTBOpll!OT p -noMl!HaHTHOMY COOTHoweHli!O ( a 
1
/

2
~ 

I 
. 0 

3 2 1 
- 2a 0 ), BKnanhI qneHOB 0( ~) Manbl .no cpaBHeHl!IO C BKnanaMI! 

M 
nonIOCHhlX qneHOB, HO cymecTBeHHbl np11 OT6ope TeX 11n11 l!HblX 

peweH11.il C!!CTeMhl ypaBHeHlill nn11 S - Ii p -Bona, 

"I T06bI y6en11TbCII B TOM, qTo nonIOCHOe np116n11lKeH11e 11Bn11eT

CII XOpOWliM np116nHlKeH11eM K "liCTIIHHOMY" peweHli!O Cl!CTeMbl 

n11cnepC1iOHHblX ypaBHeHIIH, B pa6oTe 6hmO aailneHO TaK H83hIBaeMoe 

yHliTapaoe npencTaBneH11e peweH11il
141

, Korna l!CKOMOe pewemie 

nn11 napu11anbHOil aMnn11TyAhl aanl!ChJBaeTCII B Bline: 
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Al 
e 

"'I 
r,; K Te 

"'I I 
1 -r,; KT e [Hz>+ 1 e ( z >l 

(5) 

"' 

"'I 
I'Jle g KT e - pernemie B rronJOCHOM rrp116n11)KeH1111, I ( z) - <jiyHKU11si, 

BhI6paHHBSI TBKl!M o6pa30M, 'IT06hI BBTOMBTll'IeCKII o6ecrre'IIITb Bbl-

(!) 
rronHeH11e ycnOBIISI aHan11Tll'IHOCTII II YHIITapHOCTII, a ( £. ( z) 

<pyHKUIISI, KOTopasi BhI611paeTCSI C uenbJO o6ecrre'IeHIIS! ycnOBIISI Kpoc

CIIHI'-CHMM8Tp1111 B 38Jl8HHOM rropsinKe ITO KOHCTaHTe pa3nO)KeHIISI g KJ 

CBSl38HHOll c· lllllpllHOll K -M83OHB, TTpoBe)leHHhle 'IIICneHHhie pac'IeThl 

"'I I 
IIOK83b!BBIOT, 'ITO rrepexon OT gK Te K A f Mano M8HSI8T oueHKII 

(4) (oTKnOHeHIISI He rrpeBhllll8IOT 5-8%). 

To'!Hhle perneHIISI rrp116n11)KeHHhlX ypaBH8Hllil MOI'YT 6hITb rronyqe-

. /26/ • 
Hbl MeTonoM BaHnepca , AHan113 9TIIX perneHIIII yKB3bIB8eT Ha 

To, 'ITO ecn11 cymecTByeT K -pe3OHaHc, To ero Macca JlOn)KHa 

Haxon11TbCS1 B 06nacT11 M > 700MeV • K . 

HTaK, MeTon n11crrepc11OHHbIX COOTHOlll8Hllil C yqeTO,:'1 BKnanoB 

113 o6naCTII Bb!COKIIX 8Hepr11ll naeT xopornee KOnll'I8CTB8HHOe OIIIICBHlle 

Bcex naHHhIX rro 11 l( - B3811MOl:{eilcTBIIIO, 

CaMOCTOSITenbHbill IIHTepec rrpencTaBnsieT 381:{8'18 OIIIICBHIISI 

pe3OHBHCHhIX COCTOSIH!lll, B n11ccepTau1111 (rnaBa IISITaSI) 6hinll 

ucrronb3_OB8Hbl ABB MeTona: 6yTCTparr-MeTon - nnsi OIIIICBHIISI K *-pe-

3OHBHCa I{ KB8311IIOT8HUIIBnbHblll M8TOJl JloryHOBa-TaBxen11n3e - nnsi 

OIIHCaHHSI N ,~ -pe3OHBHCa, 

B Ha'Iane rnaBbl JlBH o63op MBTeMBTll'I8CKOI'O conep)KBHIIS! 

6yTCTparr-MeTona II HnellHOI'O 6ara)Ka, HaKorrneHHOI'O B CBSI31{ C pa3-

/27/ 
BIITHeM 6yTcparr-MeTOJla B Ka'IeCTBe MBTeMBTll'I8CKOI'O arrrra-

pa Ta, 8Jl9KBBTHOI'O 
N 

6yTCTparr-HneonorHH, 11crronh3Y.eTcsi D Me-

/28/ 
TOJl • B pa6oTax, BbJIIOnHeHHb!X c IIOMOIUhlO 6yTCTparr-MeTOJlB, 

IIOCTOSIHHO IIOJl'I8pK11Banoch BnHSIHHe Ha pe3ynhT8Tbl pacqeTOB 06-

naCTII Bb!COKIIX 8Hepr11ll. B CBSl311 C 9TIIM B JlllCCepTBUIIII rrapa

/29/ 
MeTphI K * -Me3oHa orrpenensm11cb c rroMOIUhJO Me Tona Eanawa , 

12 

B KOTOpOM Hau6onee rrocnenoBaTenbHblM o6pa30M Y'Il!TbIBaeTCSI 

KaK BKnan BbICOKIIX 8Hepr11ll, TBK II Heyrrpyr11x rrpoueccoB. KpoMe 

HaXO)Kl:{eHl!SI perneH11ll, 6n113KIIX K 9KCIIEpl!MeHTBnhHhlM JlBHHbIM, 
• /30/ , 

11ccnenoBaHa 38BIICl!MOCTb 9Tl!X perneHl!II OT BhI6opa rrapaMeTpOB 

3ana'Ia OTb!CKBHIISI rronO)KeHIISI K* -Me3OHa - s r H 8I'O lllllpllHhl 

r K\. . CBOl:{IITCSI K perneHIIIO /:tBYX 6yTCTparr-ypaBHeH11ll 

ReD ( s ) = 0 

r 
K* 

N ( s, ) 

a ReD(s) I 
as S=S r 

(6) 

rne N II D - COOTBeTCTBeHHO 'IIICn11Tenb II 3HBMeHaTenb npo611, 

qepe3 KOTOPYIO Bbipa)KaeTCSI aMrrn11Tyna· 11 K -paccesiH11si: 

s -rrono)KeH11e 

1/2 N 
Tl = D 

K* -pe3oHaHca, s -o6hI'IHBSI MBHnenblllT8MOB-

CKBSI _rrepeMeHHBSI, ¢yHKUIISI N OIIIICbJBaeT c11nh1, KOTOpb!e rropO)I{-

naJOT K * -Me3OH. ¢yHKUIISI O BblpB)K88TCSI qepe3 MHIIMYIO 

qaCTb _N TaK11M o6pa30M, 3anaBaS1 c11nh1, MO)KHO HallT11 <pYHKUIIII 

N II D II • cnenoBaTenbHO, pelllHTb Cl!CTeMy (6). Enll)K8illlill8 

oco6eHHOCTII <jiyHKUIIII _N 381:{BIOTCSI H113KO pacrrono)KeHHbIMII pe-

3OHBHC8MII, a naneK11e oco6eHHOCTII - pen)KeBCKIIMII rronJOCBMII 

113 KpOCCIIHI'-KaHanoB. B ycnOBlle ABYX'IBCTl!'IHOll YHl!T8pHOCTII 

BBO/:{l!TCSI norronHIITenbH~SI <pyHKUIISI, KOTopasi Y'Il!ThJBaeT BKnan 

Heyrrpyr11x rrpoueccoB. TaKIIM rryTeM ynaeTCSI rrony'Il!Tb -xopow11e 

peweH11S1 ypaBHeH11ll (6). nnsi np11Mepa rrp11BeneM nBe rrapb1 Hall

neHHhIX 3Ha'IeH11ll MaCChI II w11p11HhI K * -pe3OHaHca: 
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1) MK*= 8301\leV_; r K* = 83MeV • 

2) 1\1 K* = 817 Me V ; r K* = 51 MeV • 

OnHaKo ~ - rronxon B 6ycTcTparr-MeTone 11MeeT psrn 
"" ./31/ 

TpynHocTeH • YrroMsrHeM anech HeK0Topbie, ITosranmow11ecsr B 

....N.. -MeTone pacxonsrw11ecsr HHTerpanbI n1160 06peaa10Tcsr, nn6o 
D 

C II0M0WblO BBeneHHlI pen)KeBCKOI'0 rroaeneH1151 aM11n11Tynb1 11p11 Bbl-

C0KIIX SHeprlllIX llX nenaJOT cxonsrWHMHCSI. HenocTaTKH BaeneHlllI 

KOHCT8HTbl. o6pe38HlllI 06we11aBeCTHbI, a BBene1me pen)KeBCK0I'0 

II0BeneHH51 aM11n11Tynb1 03Ha'!aeT BBeneH11e no11onHHTenbHbIX 11p0-

113B0nbHblX 11apaMeTp0B. Y'!eT Hey11pyr0CTll seneT K II0SIBneHHIO 

H0BblX IIP0ll3B0nbHb!X llapaMeTpOB, I1 X0TSI no11onHHTenbHbie 11apa

M!Tpbl Bb1611pa10TC51 na cjma11qecK11X coo6pa,Kem1li B 11penenax pa

ayMHbIX 3Ha'!eH11li, TeM He MeHee 11p0113B0n TaK0I'0 pona n11waeT 

6yTcTpan-MeTon 11pencKa3aTenhHOli c11nh1. 
, /3/ 

Ksaa11110TemrnanhJ1b1li Meron floryHoaa-Taaxen11nae 6bm 11pn-

MeneH nng 11ccnenosaHlllI aHan11T11'!eCKIIX CBOllCTB aMIIn11Tynb1, 

aCHMIIT0Tll'!eCK0I'0 II0BeneHlllI aM11n11Tyn pacce51HIISI, An51 01111caH11sr 
/32 33/ 

CB513aHHblX COCTOlIHllll B sneKTP0AIIHaMIIKe 1 
• 8 H8CT0SIWee 

BpeMsr OH c yc11exoM 11p11MeHsreTcsr K 11ccnenosaHHIO 11poueccoa 
/34/ /35/ 

y11pyroro paccesrH11sr 11p11 Bb1C0K11x sHepr1151X • B pa6oTe 

ST0T Me TOA BllepBbie . 6bm 11p11MeHeH nnsr 01111caHlllI peaoHaHCHbIX 

COCT051Hllll ( Naa -peaoHaHca). ITpe11MywecTBO KBaa11110TeHu11anb-

H0I'0 11onxona 11epen n11c11epc110HHblMH CQ0TH0WeHlllIMII C0CT0IIT 

B TOM, 'ITO OH aeneT K n11HeliHbIM ypaBHeHHlIM nnsr napu11anbHblX 

aM11n11Tyn, K0T0pbie M0I'YT 6bITb 11ony'!eHbl c II0M0WblO, HallpHMep, 
. • '/36/ 

11poeKUH0HHbIX 011epaTopoa TaMMa, ronhqiaHna, <t>a11H6epra • On-

H8K0, KaK II B .li 
D 

11onxone, 11ony'!a10w11ecsr IIHTerpanbl oKa3b1Ba10T-

c51 pacxon51WHM11csr, 11 nnsr 11ony'!eH11.11 paayMHbIX aHa'!eHHli 11apaMeT

poB Naa -pe30HaHCa Heo6xon11MO BBon11Tb o6pe3aH11e. C II0M0WblO 

onHoro 11apaMeTpa ynaeTcsr 11ony'!IITb 11aaeCTHoe aHa'!eH11e Maccb1 

N -peaoHaHca, onHaKo w11p11Ha N -peaoHaHca 0Kaaanacb 
&3 33 

11p11MepHo B naa paaa 6onhwe Ha6n10neHHoli. ,!lpyra.11 TpynH0CTb 

MeTona CBSI3aHa C HeonH03Ha'!H0CTblO 0llpeneneHlllI II0TeHu11ana. 
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ITpaana, B sT0M cnyqae, 11cxonsr ua paayMHbIX qiuauqecK11X 11pen-

11ono,KeH11li, M0)KHQ yKa3aTb Ha C0B0KYIIH0CTb nuarpaMM, KOTOpbie 

M0I'YT naTb yna'!H0e 11p116nu)KeHHe K IICTHHHOMY "OTeHUHany. 

OnHoli H3 HepeweHHbiX 11po6neM B MeTone ABOllHblX nuc11epcHOH

HblX COOTHOWeHHll no CIIX 11op 0CTaeTClI 11po6neMa HaXO)KneHlllI pe

weHHlI, ynoaneTB0psr10wero onHoBpeMeHH0 ycn0BlllIM aHanHTll'!HOCTH, 

KpOCCIIHI'-CHMMeTpHH 11 YHHTapHOCTH;_ 

B wecToli rnaae 11pennaraeTcsr opuruHanhHasr cxeMa HOBOI'O 
/37/ 

11onxona K 11ocTp0eHHJO aM11n11Tynb1 y11pyroro "TT -paccelIHHSI 

3TOT 11onxon C0CT0HT B 0TblCK8HIIII MonenbHOll qiyHKUHII F ( s, u • I ) • 

K0T0pasr o6nanaeT KpOCCHHI'-CHMMeTpHeli 0TH0CHTenbHO acex Tpex 

KaHanoa, uMeeT 11paa11nhHbie Ha'!ana paapeaoB 110 s , u , t , 

ynoaneTB0pSieT T0'!H0MY ycn0BIIIO ABYX'!aCTH'!HOli yHHTapHOCTH B HH3-

WIIX 11opsrnKaX paano,KeHHlI 110 HMllynbCY 1T -Me30Ha H 11pu6n11,KeH-

H0MY ycnoBHIO ABYX'!aCTH'!HOH yH11TapH0CTII Ha oTpe3Ke II ynoaneT

B0p51eT APYI'IIM Tpe6oBaHIISIM, rrpent,51Bn51eMbIM K qJ11311'!eCKOll aM11n11-

Tyne. ITpenno,KeHHbili 11onxon K 11ocTpoeHHJO aM11n11TyAbI y11pyroro 

paccesrHnsr, cpaBH11TenhH0 c npyr11MH 11onxonaMH, HanpuMep, MonenbJO 

BeHe1rnaHo, 06ecne'!11BaeT BbmonHeHHe Ha116onbwero '!11cna Tpe60-

BaH11li, npeA'b51BnSieMbIX K qJH3H'!eCKOH aMnn11Tyne. 

B aaKnJO'!eHHII nena10TCS1 BbIB0nbI 06 sqiqieKTIIBH0CTII MeTona 

n11c11epc110HHbIX COOTHOWeHl!ll B 11ccnenoBaHHH H113K03HepreT11'!eCKIIX 

npouecC0B paccesrHlllI II Ba)KH0CTII II0IICKa H0BbIX none3Hb!X IIOA

X0A0B B Te0pHII c11nbHbiX B3aHMOneikTBHll sneMeHTapHb!X qat::Tl!U, 

0CHOBHbie pe3ynbT8Tbl nuccepTaUl!H ony6nllKOBaHbl B pa6o-

/9-l l, 15-17, 19,20,25,27,28,30,31,35,37/ TaX II noKnBAbIBanHCb 

Ha ceccuu gnepHoro 0TneneH1151 AH CCCP, Ha scecoJ031JbIX II Me)K

nyHapoAHbIX KOHqiepeHUH51X, CeMHHapax H WKOnax. 

fl H T e p a T y p a 

1. H.H.Eoron106oa, E,B.Menaenea, M.K.ITon11BaH0B. "BorrpoCbI 

Teop1111 n11cnepCII0HHblX COOTHOWeH11li"' ¢113MaTI'H3, M OCKBa, 1958 •. 

2. S,Mandelstam. Phys.Rev., 112, 1344 (1958), 

15 



l i 
11 

Ii ,, 

I 
I 

3.A.A.Logunov, A.N.Tavkhelidze. Nuovo Cim.,~380(1963). 

4 • .!l.B.lll11pKoa, B.B.Cepe6pHKoa, B.A .MemepHKoa. • .!l11cnepc11oa

Hbie Teop1111 Cllllhl!b!X B3811MOAeHCTBIIH np11 H113KIIX - s11epr11Hx", 

l13A-Bo "HayKa", MocKaa, 1967 r. 
.-!· 

5. B.B.Cepe6pHKOB, .!l.B.lll11pK0B • .flAepHaH cp11311Ka, T.6, 400 ( 1967). 

V.V.Serebryakov, D.V.Shirkov. Nudear Phys., B6, 607(1968). 

6.J. Schwinger. Phys.Rev., 104, 1164 (1956). 

7. A. Pais, Phys.Rev., 1121 624 (1959). 

8. CM., Hanp. a) A.R.-Erwin, W.D.Walker, A.T. Goshaw, 
A. Weinberg. Nuclear Physics, ~ 364(1969). 

6) B. French. 14th International Conference on 
High Energy Physics, Vienna, 1968. 

9. P.S.Isaev, M.V. Severynski. MNucl.Phys., E, 663 (1961). 

• 10. P.S.Isaev, M.V. Severynski. Nucl.Phys., ~ 148 (1961). 

11. IT.C.11caea, M.B.Csaspb1HhcK11il, TpyAbI VII MelKAyHap_OAHOH 
Ko11cpepe111:m11 no aonpocaM !pll31!KII Bb!COKIIX 3Heprnfi, Cocp11H, 

14-22 CeHTH6pH 1961 r. 

12. A.B.EcppeMoa, B.A.MemepHKoa, .!l.B.lllnpKoa. )K3T<P, 39, 454 

(1960), )!(3T4>, 39, 1099 (1960). 

13. 

14. 

R. Omnes. Nuovo Cimento, ~ 316 ( 1958). 

a) A.R.Erwin et al. Ph~s.Rev.Lett., .2, 34 (1962); 
1Q, 204 (1963). 

6) G.Alexander et al. Phys.Rev.Lett., _2, 460 (1962). 

' 15. IT.C.11caea, B.A .MaTaeea • .flAepHaH cp11311Ka, T. IV , 198 ( 1966). 

16. IT.C.11caea, B.11.fleHAhen, B.A.N emepHKOB, )!(3T4>, 45, 294 

( 1963). 

17. IT.C.11caea. I MelKAYHapOAHOe coaemaH11e no HYKllOH-HJKllOHl!bl,M 

II n110H-HYKllOHHb!M B3allMOAeficTBIIHM. Jly6Ha, 11-15 11!0/lH 

1968 r. ITpenpnHT 0115!11 Pl-3971, Jly6Ha, 1968, 

• 18, P,S.Isaev "Dispersion relations and the Formfactors of 
Elementary Particle". Methods in Subnuclear Physics, 
v. II, Edited by Nicolis, Gordon and Breach, New York, 
London, Paris. 

( fleK!lllll , npO'!l!TaHHble B MelKAyHapOAHOil ll!KO/le Xepuer-H OBI!, 

!Oroc11aB1rn, 1966). 

16 

' 
. I 

' 19. P.S.Isaev, V,I,Lend'el, V.A.Mescheryakov. Proceedings 
of the International Conference at Stanfrod Univ., 1963, 
Stanford, Univ. Press, 

, 20. IT.C.11caea, B.A.Mem&pHKoB, r.M,PaAYllK11:ll, A,M.Ta6a•rnHKo, 

)!(3T4>, 47, 970 ( 1964). 

21. A.N.Wall. Preprint IM SO AN USSR, T{p-47 (;t.968). 

22. IT .C,11caea, B.A.MemepHKOB, )!(3T4>, 43, 1339 ( 1962). 

23, C.Lovelace. Lowenergy pion-nucleon scattering and 
pion-pion interaction, Seminar on Theoretical Physics, 
Trieste, 16 July - 25 August, 1962, Preprint. 

24, B. French, 14th International Conference on High 
Energy Physics, Vienna, 1968). 

25, IT.C.11caeB, Coo6meH11e Ha ceccµ11 OTAe/leHIIH HAepHOH !pll311KII 

AH CCCP, 27-30 MaH 1969 r., fleH11HrpaA. Cw, TaKlKe npe

np11HT 0115!11, P2-4375, Jly6aa 1969. 

26, G.Wanders. Nuovo Cim,, v. XXIII, 817 (1962). 

27. IT.C.11caeB • .!loK/laA Ha MelKAyHapOAHOil ll!KO/le no TeopeT11-

'!eCKOil !pll311Ke, .HnTa, 1966 r. CM. "¢11311Ka Bb!COKIIX 3Hepr11il 

11 TeOpllH 3/leMeHTapHbIX '!BCT!!ll", l13A-BO "HayKOBa AYMKa", 

K11ea, 1967, 

28. IT,C.11caea, .!loKnan Ha MelKnyHaponaoil 1I1Ko11e no cp11311Ke BbI

COKIIX 3Hepr11ll. ITonpancKe IT11eco, "lexocnoBaKIIH, OKTH6pb 

1967 r, l13naHo a. ITpare, 1967 r. 

29, L, Balaz. Phys.Rev., 128, 1939 (1962); 132, 817 (1963). 

' 30. IT.C,11caea, r.M.PanyuK11il. )K3T4>, 49, 1475 (1965). 

31. P.S. I~aev "The difficulties of the % approach in 
bootstrap "Preprint IC/65/62, Trieste, 1965. 

32. A.T. ¢111111nn0B, MelKnyaaponHaH 3IIMHHH IIIKO/la TeopeTl!'IeCKOil 

cp!!3IIKII np11 0115!11. C6opHIIK neK!lllH, T,2, Jly6Ha, 1964. 

33. P.H.<PayCTOB, MelKnyHaponHaH 3IIMHHH lIIKO/la TeopeTl!'IeCKOil 

IUll9IIKII np11 011.HH. C6opHIIK .lleK!lllil, T,2, Jly6Ha, 1964. 

34. V.R. Garsevanishvili, V .A. Matveev, L. A. Slepchenko, 
A.N.T~vkhelidze, JINR, Preprint E2-4251, Dubna (1969). 

17 



35, P,S.Isaev and T.Smith. Acta Physica Hung, XIX,259(1965). 

36. 11.E.TaMM, 11,A.ronbcpaHA, B.A.!Paita6epr, )K3Tcf>, 26, 649 (1954), 

37. a) P,S, Isaev, Kh,D. Popov, I,S.Zlatev 

Dpenp11HT O11Hl1 E2-3989, Jly6aa 1968. 

, 6) 11,C,3naTea, n.C.11caea, X.Jl.nonoa, "Bonpoch1 Teop1111 ane

MeHTapHbIX 'laCTIIU". C6opHIIK ll0KnaA0B Ha Me)l{/lyHapOAHOH 

ll!Kone, Bapaa, 6-19 MaH, 1968 I', (113/l, O11Hl1, lly6aa, 

P2-4050), 

PyKOill!Cb Il0CTyn11na B 113/lBTenhCKIIH 0TAen 

17 HOH0pH 1969 I'0lla, 

18 


