
...., ~5 (1 Lr ?. 
-~-- /..1 tJ ,?_ 

-< J! i 
OB'bE.UHHEHHbiM 

HHCTHTYT 
~.UEPHbiX 

HCCnE.UOBAHH~ 

.lly6Ha 

1966 

P2 · 3081 

B.M. )l{ypaBJieB, K.B. PepHx 

~MCllEPCMOHHhiE llPABMJIA CYMM 

~JIH ll p- M K p -PACCEHID1.H 



)F;·pasnes B.J.1., Pepax K.B. P2-3081 

ilacnepcaoHHhie npasana cyMM ll11SI "P 11 Kp - paccestHHli 

TipoBeAeH 8H811H3 llHCnepCHOHHbiX np.!iBH11 CYMM, nony'leHHbiX 
s pa60Te A.A. Jloryaosa, Jl.il. Conosbesa, A.H. TasxenHnae (npe
npHHT OJ.1HJ.1, E2-3077 1966 r.), I[OTOpbie CBSI3biBaiOT napaMeTpbl 
BhiCoxoaaepreTH'Iecxoro pacceruraSI c HHTerpanaMH OT ce'leHHl!: npH 
HH3.KHX 3HeprHHX. 

fipenpHHT 06'be.ttHHeHHOro HHCTHTyTa Sl.llepHbiX HCCne.tlOB8HHA 0 

.lly611a, 1966. 

Zhuravlev V.I., Rerikh K. V. P2-3081 

Dispersion Sum Rules for "P- and Kp- Scattering 

An analysis has been made of dispersion sum rules1 
obtained in the work by A.A. Logunov, L. D. Soloviev, A. N. Tav
khelidze ( preprint E2-3077, 1966.)1 which connect the high
energy scattering parameters with the integrals of low- energy 
cross- sections. 

Preprint. Joint Institute fo_r Nuclear Research. 
Dubna, 1966. 



P2 - 3081 

B.l1 . JKypaBJieB, K.B. PepHx 

,ll,l1CDEPCl10HHhiE DPABl1J1A CYMM 

,ll,J1H II p- l1 K p -PACCEHHl1 i1 

Harrpaane Ho B .H<P 



BBeaenne 

Ill 
B pa6oTe 6b!IIO nony'!eHO AHCTiepCHOHHOe np8BHIIO CYMM ( U.TI.C,), CBS!-

3bJBaF):UP.e napaMeTpbl BbiCOK03HepreTIPleCKOrO p8CCeSIHI! Sl C I!HTerp8118MII OT Ce-

'leHIIH npH H113KIIX 3Hepr11HX, llnH nonyqeHI!SI n.n.c. 6bli!O cyiUeCTBeHHO 38!18HII e 

Monenll BbiCOK03HepreTII'!eCKoro pacceSIHIISI. EcnH B Ka'!eCTBe TaKOH Moaenu B35ITb 

MOAellb IIOIIIOCOB PealKe, C ycneXOM 11p11MeHSieMyiO B HaCTOHIUee BpeMI! np11 aH81111-

3e IIOI!Hb!X Ce'!eHIIH npll 60IIblliiiX 3Hepr115IX, T O 3TO ll,II.C. IIMeeT Blla: 

A A A 

f lm f ( v ) d v - f lm ¢ ( v) d v = f lm f ( v ) d v - ~ 

" 0 " 0 

lm c a + I 

A 1 ~ 0. 
a 

1 
+ 1 

( 1 ) 

3ueCb f(v)- IIHB8pllaHTH8H 8MIIIIHTYI1a 11BYX'i8CTH'lHOH peaKUHII, a v- IIHB8p118HT-

H8H 3 HepreTII'!eCKaH nepeMeHHaSI, KOTOpaH UIIH pacceHHHH Bllepea COBnanaeT C 118-

6opaTOpHOH 3HeprlleH H81!eTaiOlllell 'laCTIIUbl . A- 3Hep r11SI, ua'lHHBH c KOTopoil Ha-

cTynaeT pelKnM PealKe • l1p11 noKa3aTenbCTBe ( 1 ) npennonaraeTcH, 'iTO npH v > A 

f(v)= ¢(v) + O(v)
1 

rue rP ( v) - aMIIIIIITY/18 P ea)f{e, a 0 ( v) 6biCTpO y6biBaeT np11 V -+ oo , npe-

He6pe)f{IIMa Mana npl! v ) A II MO)f{HO OT6pOCIITb IU!Terpan f lm 0 1( J..' )dv. 3TH 
A 

npennonolK e HIIH ,Boo6me roBopSI, He O'leBHAHbi H n.n.c. ( 1) Tpe6yeT npoBepKH. 

B 3TOH pa60Te Mbi npoBeneM aHanH3 a.n.c. (I) nnH rr p- 11 Kp-pacceHHHiL 

2, rr p - paccemme 

PaccMOTpiiM aMIIIIIITYAbi , rne 

G-(v)=A-(v) + vB-(v) 

G+(v)=A+(v)+ v B+(v) 
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Jnecb A±, B±- o6hi'IHhre HHBapaaHTHhre BMIInHTY.Ubi "N -pacce SIHHSI/2 / G-(v)
+ 

KpOCC - He "'eTHa, G ( v)- KpOCC- 'IeTH8. 3TH BMIInHTY.Ubl .nnsr pacCeSIHHSI BIIepe.n 

CBSI38 Hbl C IIOnHblMH Ce'!eHHSIMH rr + p H rr p -pacC eSIH!iSI 

± k [ - + lm G ( E ) = "2 a ( E ) ±a ( E ) ] (2) 

rne k H E - na5opaTopHhre HMrrynb Cbi a aaeprasr aaneTaJOruero " - Meaoaa. npa 

6onb!llHX aaeprHSIX ( E > A) 

H cornacao 

/ 3,4 / 
Mo.nena rromocoB Pe.n)!{e c yqeTOM nByx BaKyyMHhrx a p - Meaoaaoro 

nomocoB 

± 
(! 

E a(0)-1 a(O) 1 E ap( 0 )-1 
B (0)(-) P +B ,(0)(.!_) p' - ±B (0)(-) (4) 

P Eo P Eo p Eo 

rne a (0)- TpaeKTopasr non10ca P e.n)!{e npa 
I / 4 t = 0 , 8 B

1 
( 0)- Bbi'IeT B 3TOM TIOJ!IOCe . 

T enepb aanH!lleM .n.n . c. (I) nnH aMIInH

nonyqaM cne.nyJOIUHe .n.n.c • .nnsr ,;!: P-

8 nJA6pDI!IIOil HOpMHpOBKe I E 0 = I r 3B. 

Ty.n G-(..,) H vG+(v). Y 'IHTbiBasr (2,3,4), 

pacceHHHH: 

2 
A gr 2 m 2 

-(-) 2rr (__!!_) + 
4rr mP 

f k(a-- a+) dE =R
1 

R • 

m 
1T 

g2 m 4 A k E - + 
(--r)rr

2
(--

77
) + f--(a +a )dE=R 

471 mp m m P 2 • 

1T 

2 BP A a p-I 
--( -) 

+ 2 Eo 

A3 
-- + 

m 
p 

4 

(5a) 

(5B) 



JleBhie '!8CTII \5) Bbl 'lllCliSJnllCb 110 8KCI19Pl1MeHTlll1bHblM 3H8'leHH5!M Ceqe
./5,6/ 

HIIH , a )ll1~! OUeHKil npaBbiX '!aCTelf MO)I(HO •>QC!TOl1b30BaTbCH aHBl1!130M ¢llll1M!l1-
/ 3 / 

ca Ii P apl!Thi , KOTOphie rrony'!Hnll cnenyiOlll!l e 3Hil 'l9HHH nap aM eTpon B n a un:a 

, N - pacce HHH51 
x) 

p 

p' 

p 

Ta6nnua 

a ( 0) 

0,5 

0,54 

B (0) M6apH 

19 ,7 

Hl,8 

2,75 

B Ta6nwue 2, rue 'lepe3 L 1 , L 2 , R 
1

, R 
2 

o603aaqeHbi neBhle B rrpaBbi e qac-
xx) 

TH (5) COOTBeTCTBeHH O, npHBeueHbl pe3ynbT8Tbl aHal1!13 8 Jll1 11 A =3 , 5, 7 f s o 

T a 6 n H a a 2 

A r sB L I R I L2 R2 L/R 1 L 2/ R 2 

3 36,8:!:.10,7 59,8 1600:tJ5 1828 O,B2;t_0,18 0,98 ±_0,01 

5 98 ±_11 ,5 109 8750±_20 6863 0,90!_0,10 0,98±_< 0,01 

7 172,6±_12 ,7 183 17400±_30 17826 0,94±_0.07 0,98!._::: 0,01 

0mH6Kll B Ll' L
2 

onpenenHnHCb no oum6KaM B C9'!9HIIHX, yKa38HHblX B 
/5,6/ 

!13 Ta6nBUbl 2 BHJlHO, '!TO n.n.c. (5) cnpanennBBhi c xopomefi TO'IHOCTbiO 

npH A =5-7 f sB , rne HacTynaeT pe)I<KM PeJl)l<e . I1paBHl10 CyMM (5 a ) BbinOn-

HHeTCH H9CKOl1bKO Xy)l(e, 'ISM (5B) . 3TO MO)I(HO 11 0HHTb, ecm1 y'IeCTb, '!TO B (5a) 

x) M • hi l10l1b3yeMCSI HOpMHpOBKOH Bbl'l9TOB, KOTOpaH OTl1H'Ia eT CSI OT HOpMH-
poBKH ¢>wnnwnca H P apnTbl \CM. o63op K. T ep-MapTHpOC SJJ a/41). 

xx) /3/ 
B pa6oTe He yKa3aHbi oum6KB napaMe TpOB B 1 • IT osTOMy R 1, R

2 
B T86l1HUe 2 Jl8Hbl 6e3 OWH60K. 
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non HHTerpanoM CTOHT pa3HOCTh Ce'IeHHH, KOTOpaH O'IeHb 'IyBCTBHTeflbHB K OIDR6-

KllM B Ce'IeHHHX, 

Yfa ll.II,C, (5) MOJKHO IIony'IHTh HeKOTOpbie IIapaMeTpbi BbiCOK03HepreTH'ieCKOrO 

pacceHHHH. TaK,R3 \5a) npa a p = 0,54 nony'I.HM 8 p=2,47:t_0,29 M6apa np:e: 

11=5 raB H Bp=2,60:t_O,l9 M6apH IIPH A=7 raB. Aaanaa Ce'ieHHH npH 60nhlliHX 

:meprHSIX naeT Bp=2,75:t_0,25 M6apa. TaKHM o6paaoM BHllHO, 'ITO n.rr.c . MoryT 6biTh 

HCII0nh30B8Hbl llflH IIOny'I9HHH I1Bp8M9TpOB BbiCOK03HepreTH'I9CKOPO paCC95IHHB H3 

naHHbiX o ceqeaaax rrpu HH3KHX H cpenHHX aaeprasx, OnaaKo nnSI aToro aeo6xona

Mhi 6onee TO'IHbie naaHhie o ce'IeHHHX B o6naCTH aaeprxll OT 0 no ~ 2,5 fas. 

3. K-p - pacceSIHHe 

3ToT cnyqaJl oTnaqaeTcSI OT 17 p -pacceSIHHSI aanH'IHeM aeaa6monaeMol! o6na

CTH 11 TeM, 'ITO rrpH E > A KpoMe nayx BaKyyMHbiX a p -rromoca naroT BKnan w- a 

R-nomoca 

a+= 
E ap-1 E ap'-1 E aw-l E ap-1 E a 8 -1 

8 (-) +8,(-) ..,.8(-) -B(-) +B(-) 
P Eo P Eo + w Eo + p Eo R Eo ' 

ITo aHanoruu c 17 N -pacceHHHeM nony'IRM cnenyromHe n.n.c. nnH K N -pacceSIHHu: 

3necb 

2 2 

~~ (~+ 
2 2 2 

m - m ) 417 g.,. M 
P II + --

4 
( L 

mP 4rr ~ + m 
p 4rr 2mP p 

A mk (-) 

+ f k (a- - a+) dE+ f lm C ( 0, E) dE:= R 
1 

mk wllrr 

2 2 2 2 2 

m 
p 

mL)+ 

4rr 2 
g II M II M II 

--(--+ m -mL) -- + 
m P 4rr 2 m P P 2 mP 

4rr2 gi M I --<--+ 
m 4rr 2m 

2 

MI 
m -m,..)-- + 

P "" 2m p p p 

" k "'• + f 2 ( a - + a +) dE + f ~ lm 
m m 

P wllrr P m 
k 

C!-(O,E)H=R _ 
2 

R I 
28P A ap-1 2 2Bw A aw-l 2 
--{-) A +--(-) A 
ap+I E 0 aw+l E

0 

6 

(6a) 

(6a) 

~ 

2 8 
R = ---..!..... ( ~ 

2 a +. 2 E 
p 0 

.M 2 = 
y 

WI\ 

ITpa BbJ'IHcnequu n 

LIHCIIepCHOHHbiX COOTHOlli 

rpanbi OT Ce'I9HHH Bbl 

ceqeaue K p -pacceSIHH 

rail: oT mK no mK+80 f\11 

~<emw Hyneaoro atj>cjJeKTH 

rpan no aeaa6monaeMoil: 

)1(9HHSI S -BOfll!bl B He! 

v7 (1385) B p -Bol!He 

KOHCTllHTy gKY* / 417, 
1 p 

38Th, qTO OHa, IIO KpBHI!e 

COOTBeTCTByiOIJ.(ero 6opao: 

necymecTaenRo. KoacTaw 
/ 10/ 

3 HB'leHHSI : 

I1apaMeTpbl P enJKe 

2 
g . 

--· 
4 

np. 

B Ta6mrue 4, rne 'I 

'IBCTH (6) COOTB9TCTB9HH 



b qyaCTBHTe/lbH8 K oma6-

obi Bb!COK03HepreTH"'eCKOrO 

I p='.l,47±.0,29 M6apH npll 

l/IH3 ce"'eHHH npa 6onbWHX 

.HO, 'ITO )l,IT,C , MOryT 6b!Tb 

•eTa'IecKoro pacceRHHSJ aa 

:aaKO Alii! 3Toro aeo6xona

przll: OT Q AO a 2,5 f3B, 

qaeM aena6monaeMoll: o6na-

-nonroca naroT aKnan UJ- a 

a R-1 

BR( i ) • 
0 

1.n.c. nng K N -paccerumH: 

+ m 
p 

2 

MI 
1-m,..)--+ 

P .t. 2m 
p 

A a w -I 2 
. ( -) A 
l E 0 

(6a) 

(6a) 

.M 2 ~ m 2 - m 2 m 2 
y y P K 

(Y-.A,I) 

(ll /1 TT 

(m 11 +m
17

)

2 -m:-m: 
2m 

p 

m 
p 

npH Bbi"'HC/Ie'IHH /leBblX 'IBCTeH (6) Mbl ITOCTyrraeM TBK )!{e, KBK rrpl'l 8H8/IH3e 

1101 
llHCrrepCHOHHb!X COOTHOUieHHfi ll/11! K p -paCCeiDIHS! \ CM, , HBilpHMep, ) • J1HTe-

/5,7 / 
rpanhi oT ceqemrll Bbi"'HC/11!/IHCb no 3KcnepHMeHTBJihHbiM nanHbiM • TaK KBK 

ceqe aae K p -pac cei!HHSI npii HH3KHX 3Hepragx aaaecTno nnoxo, B o6nacTa 3Hep

/8/ 
rall OT m K JJ.O mK +80 M3B a- Bbi'IHCJIS!/IOCb no )l/IHHBM paccei!HiiSI B npa6na-

/ 9/ 
;;<e HH I! 11 y nesoro 3<jl<jle KTHBHOro panayca , y"'HTbiBanacb TOJibKO s -aonHa. l1HTe -

rpa n no aena6monaeMoll o6nacnr OT UJ !lrr no mK Bbi"'HC/15!/ICH c noMOII!hJO nponon

>Kenasr s -BOJUibi B aea:a6nronaeMyro o6nacTb, a TBK)!{e y'IHTbiBancsr peaoaaac 

y ~ ( 1385) B p -BO/!He • Ll/151 y'IeTa 3TOT'O p e 30H8HC8 !Je06XOAHMO 3H8Tb 

KOHCTBHTY gKY* P / 4rr, KOTopasr aeaaaecTHa. Ha SU(3) -CHMMeTpaa MO)!{HO noKa

' 38Th, 'ITO OHa, ITO Kpafinef! Mepe, He rrpeBOCXO)lHT 1, 3aMeTHM, "'TO BBHilY M8/IOCTH 

COOTBe TCTBYJOII!e ro 6opHOBCKOf'O 'IIIeHa TO"!HOe 3H8'Ieaae 3TOii KO!{CT81!Tbl ll/IH HaC 

n ecymecTaenao. KoncTaHThi, axoniDIIae a 
/10/ 

3H8'W HHI! 

4, 8 ± 1, 0, 

n a p a MeTpbl Pen)!{e npaBe)leHbl 

6opHOBCKHe "1/leHbl, HMeiOT C/le)lyiOII!He 

B Ta6niiue 4, rne 'Iepea L
1 

, L
2 

, R 
1

, R 
2 

o6oana"'eHhi neahre n npaBbie 

'l8CTH (6 ) COOTBeTCTBaHHO, npaBe)leHbl pe3yJihT8Tbl 8 ll8liH3a )l/IH A=3,5,7 faa. 
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Taonnna 3 

a (0) B (0 ) M6apa 

p 1 17,7 

p' 0,5 5,7 

p 0,54 1,4 

w 0,52 6,5 

R 0,41 1,38 

Ta6nHna 4 

A r3B L I R I La R a L/R I L2/R2 

3 133,9±.7 ,3 141,3 1105±_28 1110 0,94:!:_0,05 1,00±_0,03 

5 287 ,9±_23, 7 308 4781±_169 4880 0,94±_0,08 0,98±_0,03 

7 502 ±. 40 515 12900±_388 13000 0,97±_0,08 0,99±_0,03 

Y!HTerpanhi no Heaa6mo.uaeMoil o6naCTII paBHhl 17 H 7,6 .un11 (6a) a (BB) coOT-

BeCTBeaao, TaK 'iTO OHK naiOT MBJibiil BKna.u B L 1 II L 
2 

!13 Ta6nHUbl 4 BHAHO, 'iTO IIp8BHJI8 CYMM CIIp8BeAJIIIBbl C XOpomeft TO'iHOC'l'biO, 

.Un11 K N- paccei!HIII! n.rr.c. HB'iHH8IOT neiicTBOBBTb Y*e c 3 faB, TaK KaK 3necb pe

*HM P en*e a:acTynaeT paHbllle, 'ieM B cny'iae rr N -paccei!HIHI, 

4, 05CY*lleHHe pe3yJib'I'8TOB 

Mbt BHAenH sa rrpnMepe rrN- H K N-paccei!HHif, qTo .u.n. c. (1) cnpaBeAlli'!Bbi 

B rrpenenax Oll!H60K, TI09TOMy B !IpiiHUI!IIe MOlKHO onpeAeJIIITb napaMeTpbl BbiCOKQ-

3HepreTnqecKOrO p8CC91!HHI! II3 ABHHb!X 0 Ce'ieHHI!X B 06JI8CTH HH3KHX H CpenHHX 

3 neprni1 . Y:ncno He38BHCHMbiX naoaMeToOB PeAJKe MOlKHO yMeHbll!HTb, ecn H 
/11/ /127 

cneny11 Eaprepy H Oncoey , AxMaA38Ae , HBJIO)KHTb Ha !jlaKTopa3oBaHHbie 

Bbi'ieThi SU(3) - caMMeTpH!O a ot5MeHaoe Bb!pO)K!IeHae. TorAa BMecTe c A.n.c. ( 1) 

3TH AOIIOJIHHTeJibHbi e rnnOT93bl MOryT npaBeCTa K p83pemaMOi!: CI!CTeMe ypaBHeHafi 

aa ace B 1(0)a a 1(0) • 

.[lJISI npOBe.(leHHI! T8KOfi nporpaMMbl He06XOAaMbl 6oJiee TOqHble 3KCIIepHMeH

T8JibH bie ABHHble 0 Ce'ieHai!X B o6naCTH Ha3KHX a cpeAHaX 3Heprnfi, 
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3 

:o) M6apa 

7,7 

5,7 

1,4 

6,5 

1,38 

4 

0 

0 

'00 

L/R I 

0,84:t_0,05 

0,84±_0,08 

0,87±_0,08 

L2/R2 

1,00:!:_0,03 

0,88±_0,03 

0,89±_0,03 

laBHbl 17 H 7,6 .ctnSI (6a) H (6B) COOT

L I H L 2 

~ crrpaBe.ctnHBhi c xopowel! TO'IHOC"I'bJO. 

·BaTh ylKe c 3 faB, TaK KaK 3aecb pe

" N -paccemiHsr. 

nbTaTOB 

cceSIHali, 'ITO .ct.n.c. ( 1) crrpaBe.ctnRBbi 

IOlKHO OilpeaenHTb rrapaMeTpb! BbiCPKQ

'leHHIIX B 06naCTH HH3KHX H Cpe.ctHHX 

PealKe MOlKHO yMeHblliHTh, ecna 
/ 127 

> HanO*HTb Ha ljlaKTOpH30BaHHbie 

O*.cteaae. Tor .eta BMecre c a.rr.c. ( 1) 

TH K pa3peWHMOfi CHCTeMe ypaBH9HHlf 

ixoaHMbi 6onee TO'!Hhie aKcrrepHMeH

ax H cpeaaax aaeprHli. 
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