
\Olf6 

06bE!U1HEHHbiVt 1-iHCTHTYT RilEPHbiX HCCJlE.ilOBAHHVt 
Jla6oparop11S1 Sl.ilepHbiX npo6.1c~t 

fla6opaTOpHH TeopeTHqeCKOH ~H3HKH 

IO.M. KaaapHHOB, ct>. n erap, Y1.H. CHnHH 

p- 1046 

YICnOflb30BAHYIE KOH<POPMH010 OTOBPA)KEHYI.H 
llfl.H 3KCTPAnOfl.HUYIYI 3KCnEPYIMEHTAflbHO 

HABfllOllAEMbiX 3ABYICYIMOCTEI-1 
B HE<PYI3YI4ECKYIO OBflACTb 

!g~3 -r 'l't 1. Y, eJII-#J. 
;g6i a£11? . ~ /11 . .. 

I 

Ay6Ha 1962 ro.a 

I ' 



• 

IO . M . KasapHHOB, ct> . nerap, VI. H. CHnHH 

p -1046 

J.1CnOnb30BAHI-1 E K OHct>OPMHOrO OTOEPA>KEHVI.H 
J].n.H 3KCT P An On.HUI-1!-1 3KCnE P J.1MEHTAnbHO 

H AEniOJ]. AEMb!X 3ABVICJ.1MOCTEH 
B HEct>J.13!-14ECK YIO OEnACTb 

_ helGHeHHWi\ HHCTUT. • 

• ttW.X lll.CJitA()&lH t 
&!t1&Jl~OIEKA 

Jly6Ha 1962 ro.o. 



, 

" 

A H H o T a u H ~ 

J.1cnOJib30B8HO KOHcpOpMHOe OT06pa)l(eHHe npH peweHHH 38.ll8'1H onpe,lleJieHH~ KOHCT8HTbl 

CB~3H H ClleKTp81IbHbiX cpyHKUHJ1 8MllJIHTy .llbl HYKJIOH-HyKJIOHHOrO pacce~HH~. 

Abstract 

The conformal representation has been used for solving the pr cblem of determining the coupling 
constant and the spectral functions of the nucleon-nucleon scattering amplitude. 



OrrpeaeneHHe KOHCT8HThl CBR3H 

HeKOTOpble apyrHe 3aaa'iH, Tpe6yeT 8HanHTH'ieCKOrO rrpOaOn)KeHHR H3MepeHHbiX 38BHCHMOCTeA 

B HecpH3H'ieCKYIO o6naCTb, Vl3 pe3ynbT8TOB pgaa pa60T BHaHO, 'iTO Haae)KHBR 3KCTparronRUHR 

B HecpH3H'ieCKYIO o6naCTb Tpe6yeT aecbMa 6onhwoA TO'iHOCTH aKcrrepHMeHTanbHbiX aaHHbrx. Cpaa

/1 / 
HHTe nbHO HeaaBHO B pa60Te 6bin0 ITOK838H0 0 'iTO HCITOnb30B8HHe KOHcpOpMHOrO OT06pa)KeHHR ( 1) 

a pacctviaTpHaaeMoM cnyqae 3aMeTHO o6nerqaeT 3aaaqy 

a( a-X) 
1-V{) b+x 

IV= --------- ( 1 ) 

rae x= cos fJ, 

CTBeHHOA OCH. 

a H b - rpaHHUbr o6nacTH, oTo6pa)KaeMoA BHyTpb eaHHH'iHoro Kpyra, Ha aewe-

orrpeaeneHHR rrepeHOpMHpOB8HHOA KOHCTBHTbl CBR3H 

H CITeKTpanbHbiX cpyHKUHA BMIInHTy abr HyKnoH-HyKnOHHOrO pacceRHHR, 

Onpeaene HHe rrepeHOpMHpOB8HHOA KOHCTBHThl CBR3H 

2 
f 

B HBCTORWe e BpeMR MO)KHO, rro-aHaHMOMy , C'iHTBTb, 'iTO 3KCrrepHMeHTBnbHbie aaHHbie ITO 

1
2 

=0,08
161

• EnapacceRHHIO HyKnOHOB HyKnOHBMH He rrpOTHBOpe'iaT 3HB'ieHHIO KOHCTBHTbl CBR3H 
2 

roaapg aToMy peweHHe 3aaa'iH orrpeaeneHHR f aaeT B03MO)KH0CTb aOCTBTO'iHO RpKO npoae

MOHCTpHpOB8Tb rrpeHMyWeCTBB, CBR38HHble C rrepexoaoM H3 rrnOCKOCTH X = COS f) B nnOCKOCTb 

W, H yCTBHOBHTb rrpaKTH'ieCKYIO o6naCTb rrpHMeHHMOCTH npeanaraeMOrO MeToaa. 

Llng . orrpeaeneHHR KOHCTBHTbi CBR3H o6pa6aTbrBanHCb aHcpcpepeHuHanbHbre ceqeHHR yrrpyroro 

(n-p) -pacceRHHR rrpH aHeprHRx 90, 200, 380-400 H 630 ~asH yrrpyroro (p-p)-pacceRHHR 

x) /2 3 4/ 
rrpH · aHeprHRX 147 H 380 ~as , npHaeaeHHbre B o63opax ' ' • 

CeqeHHe ( n- P )-pacceRHHR 38ITHCbraanocb B BHae: 

(T 

4 
=a f [ 1 + 

1 (x -x) 1 
0 

(2) 
.4 ] + ~ + ----'a"--"'1 

(x +x) 2 x - x x
0
+ x 

0 0 

Ebrna caenaHa rrpoaepKa rropRaKa non10ca B aMrrnHTy ae HyKnoH-HyKnOHHoro pacceRHHR B rrnocrw-
2 

X = + X = + ( 1 + _ll_ ) 
-o- tnT 

CTH X =COS fJ rrpH 

C OOTBeTCTBeHHO, 

tn H jl - MBCCbl HyKnOHB H rr -Me3oHa, 
2 

f c yqe-T - KHHeTH'ieCKBR 3HeprHR HyKnOHB n.c.) H HaAaeHa KOHCT8HT8 
2 

X = t. a = + ( 1 + ·4 1l _j} ilng 3TOrO Ha OCHOBBHHH Bbrpa-TOM H 6e3 yqeTa TO'iKH BeTBneHHR rrpH 
0 - lilT 

)K e HHR ( 2) B TO'iKy :!:. X O 3KCTparronHpOB8nHCb 38BHCHMOCTH: 

u (x) ( "2 _ x 2) 3 
0 

x) 
06pa6aTbiBanaCb TOnbKO RaepHaR 'iBCTb, 

3 

( 3) 
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' 2 2 2 2 2 a(x)(x
0
-x )(a

0 
-x) (4) 

2 2 2 
a(x)(x

0
-x) (5) 

CO OTBeTCTBeHHO . 3KCTpanonHUIHl npOBOll!W8Cb B IInOCKOCT!l W C llOMOlll b!O MeTOll8 H8!!M e Hb-

WI! X KB8llp8TOB 38B!!C!!MOCT!l ( 3) , ( 4) , ( 5) annpOKG!!M!l poaanHC b n1160 CTe neHHbiM pHD OM 

f(W)=Ian w" , n116o pHllOM no nonHHOM8M fle:»<aHnpa f (IV) = ~ bn Pn (W) 

Pe3ynbT8Thl npoaepKH nopHnKa n on~ca B aMnnHTyne pacceHHHH npHseneHw B Ta6nHue I, 

B T a 6nHue 2 ll8Hhl H8AlleHHhle 3H8'le HHH KOHC T8HThl CBH3H. ~3 Ta6n!!Uhl I BHllH O , 'lTO B 6 0 nbWHH-

C TBe cnyqaea o6pa6oTaHHwe a KcnepHMeHTa nbHwe naHH w e np11 a HeprHHX 200-630 ~9B He npOTHBO~ 

p e 'laT cywecTBOB8HH~ non~ca nepaoro nbpHnKa B aMnnHT :, · ;~ e HyKnoH-HyKnOHaoro pacceHHHH npH 

X= -i. x 0 , T.el 3KC TpanonHU!!H 38B!!CHMOC T!l ( 3) B T O 'lK!l X= t X
0 

naeT B rrpenenax owl!-

6oK Hynb. npl! 9Hepr!!H 90 ~3B ycTaHOB!!Tb nopHllOK oco6eHHOCTH He ynae TCH. B o3MO:»<HO , 'lTO 

9 TO CBH38HO C ynaneHI!eM non~ca OT Kp8H cpH31!'leCKOA o6naCT!l np!! l10H!!:»<eHHI! 3 H e prllll. 

npHMOA crroco6 on p eneneHI!H nopHnKa non~ca np11 a HeprHH 630 ~aB He naeT OTBeTa. B a T OM cny

yae 3 8BI!C!!MOCTb (3) !!MeeT BeCbM8 en Q)!{Hb!A X8p8KTep II nnOXO Ol1HCbiB8eTCH CTeneHHb!M pHllOM . 

OnHaKo , ec n11 BKC TpanonHpoaaTb n orapH cpM Bblpa:»<eHHH (3), nonyqae'I'cH. anonHe ynoaneTaopHTenb

HbiA pe3ynbT8T ( Ta6n11ua I). Cneny e T 3 8MeTI!Tb , npaana, 'lTO ' Ha a ToA aHeprHH nepe xon B nnoc-

KOCTb W , rrO-B!!llHMOMy, HeCKOnbKO T e pH e T CBOI! rrpe!!MyweCTB8 B CBH3!! C Te M , 'lTO paCCTOH-

HHe oT rpaHI!U~ cp1!31! 'lecKoA o6nacTI! no rr on~ca B 

x= cos 8(pH c . 1 ) . 

w nnOCKOCTI! 6onbwe, qeM B IInOCKOCTH 

KoH c TaHTa 
[2 

6ni!3Ka K 3Ha'leHH~ 0,5-0,8 c owH6KoA 10-15% (Ta6nHua 2). CpaaH e HHe 

p e3ynbT8TOB, o o nyq eHHhlX rrp!! 9KC TparronHU!l!l B rrnoCK OCTHX X !! W IIOK83biB8eT, 'lTO, nO-B!lll!l-

MOMY , B CB H3 !! C 6one e 6 b!CTpOA CXOlli1MOCTb~ 8!1!1pOKC!!M!!pyiOlllHX pHll OB pe3ynbT8Tb! B nnOCKOC

TI1 W np11 8Hepr11HX 60nbWe 400 ~8B rronyqa~TCH C HeC.KOllbKO MeHbWeA OWH6KOA . 

OrrpeneneHHe cneKTpanbHhlX cpyHKUWA 

/51 
B pa6oTe noKa3aHo, 'lTO KOHcpopMHOe o To 6 pa:»<eHI! e ( I), np11 KOTopoM BCH rrnocKoCTb 

X= COS 8 OT06pa2t<8e T C H BHyTpb Kpyra elli1HI1'lHOrO panwyca, OK83b!B8eTC H B e CbM8 none3Hb!M 

nnH 8KCTp anonHU1111 8Ml1nWr.yllbl pacceHH!!H B o6naC Tb ClleKTpanbHb!X cpyHKUHA . 3cpcpeKTHBHb!H 

C K8'l 0 K H8 p83pe3e 11p11 9 TOM onpenenHeTCH CyMMOH 'l e THOA 'l8CTI1 PHll8 ct:Jypbe, B KOTOpbiA npo-

X Olli1T CTe neHHOA pHll, annpOKCI1MHpy~llliiA ?l~<': TpanonHpyeMy~ 38BI!CHMOCTb M(W)ya 2~ x 2 , rne 
0 

M (W) .- aMnnH T yna pacceHHHH Ha OKpy:»<HocTw fwj = I. OnpeneneHwe acpcpeKTHBHoA cn e KTpanb-

H o A cpyHKUHH 6 w n o cne naHo nnH aneMeHTOB !:! M M 
aa• 11 r OO• M 01 H M 10 MBTpHUJ>J nepe-

x ona (n-p) 11 ( p-p)-pacceHHHA np11 aHeprHHX 147, H 210 H 310 ~aB. DnH a Toro pace 'li1T8~1Hbie 

/6/ 
!1 0 cp830B b!M CllBI1r8M MHI!Mb!e 'l8CTI! M8Tp!!'lHb!X aneMeHTOB M 

npencTaBnHnHCb B BHlle pHna 

3aTeM Bbl'lHCnHnac b cyMM8 pHll8 

Ha pa3pe3e). 

N " 

lm M v a L x 2 = I c W " 
0 0 n 

N 
1 I cncos n ¢ nnH 0<¢<2rr 

2i 0 

4 

YMHO:»<ani!Cb Ha ya ~ x 2 
1! 

0 

(6) 

( 8cpcpeKT11BHb!ll CK8 'lOK 

I 
I 

I 
I 
I 
I 
I 



T a Q 11 H u a 

3HeprHH 
n110CKOCTb 

Pe3y11bTaTw aKCTpano11HUHH 

* 

Mas B %% OT 
A 

90 w HeT 
(n-p) 

X 

147 w 0 
(p-p) HeT 

w 0 200 
(n-p) X 

380 
w 1--E CXO.OHTCSI 

(p-p) 
X 0 

400 w n11oxo CXO.OHTCSI 

(n-p) w 0 

X 

630 w• 0 
(n-p) 

X 

Pa3110)!{eHa cPYHKUHH 

A- Pa3110)!{eHHe BOKpyr ToqKH x =- x 
0

, BcH KpHBaH u(x) 

x =- x . ·no11oBHHa KpHsoa u (x) 
0 

C-Pa3110)!{eHHe BOKpyr ToqKH x == 0 . B cH KpHBaH u(x) 

( 4) 

B 

65% 

0 

0 

0 

0 

Bb!pa)!{eHHSI (2) 

c 

0 
0 

30% 

He CXO.OHTCSI 

0 

0 

npH aTOM 6hi110 HaA.aeHo, qTo so scex c11yqaHx 
n 

lmM xopowo onHCbiBaeTcH pSI.aoM 

~cnW 
---;-;;----;;---n pH 

y a2
- x1 

0 

cpaBHHTe11bHO He6o11hwOM q11c11e q11eHOB ( 2-5), Koa¢ ¢ HuHeHTbi annpoKCHMH-

py10wero pH.aa onpe.aenHIOTCH .aocTaToqHo ycTol!:qHso. Yse11Hqe HHe qHc11a q11eHOB c11a6o cKa3bi-

saeTCH Ha se11HqHHe nepsbiX Koa¢¢HuHeHTOB ( Ta611HUbl 3 H 4) . Koa¢¢HuHeHTbi cna6o 38BHCHT 

OT aHeprHH, 

TaKHM o6 pa30M cywecTBYIOlllHe aKcnepHMeHTa11bHbie .aaHHbie B o6naCTH aHeprHl!: l47- 3 10Ma a 

' y.aos11 e TBOpHTenbHO onHCbiBBIOTCH c noMOlllhiO 20-25 napaMeTpos. C11e.ayeT 3aMeTHTb, 'fTO no-

.ao6Hoe OnHCaHHe .QOCTHraeTCSI C nOMOlllhiO clJa30Bb!X C.OBHrOB H KO HCTaHTbl CBH3H npH ceMHa.a-

uaTH napaMeTpax. Cne.aosaTe11hHO, npe.acTasneHHe MaTpHqHbiX a11eMeHTOB M ••, M 11 , AI 00 , M 01 , M10 

B BH.Qe pH.OOB no CTeneHHM w e.asa 1111 HMeeT npeHMylUe CTB8 C TQqKH 3peHHSI OnHC8HH SI 

aKC!1epHMeHT8 MHHHMa11bHb!M qHCJlOM napaMeTpOB, 
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T a 6 n H u a 2 

3HeprH51 
llnOCKOCTb 

A B c 
MaB [ 2 [2 [2 

(3) (4) (3) ( 4) (3) (4) 

90 w o, 079.± 
.;tO,OI 

0,06.±, 
.;tO,OI 

o, 074.± 
t0,02 

+o,o6± 
.;tO,OI5 - 0,06.±, 

.;t.O,OI 
(n-p) 

X - - - to, 086.± 
.±,0,002 · - -

I 

I47 w 0,18.± O,I24± o, 051.± . o, I08.;t 
.±,0,02 ,±O ,CI8 - - .;t0,05I ±O,o09 

(p-p) .t8: g{~.± 0,056.± 0, 07 I.± 
X .t,0,02 - - - .;t.O,OI4 

O,I05.t · o,o??.t 0,086.± o,083.t 
200 w .;t0,004 .;tO, 006 - .t0,005 - . .±,0, 007 

(n-p) 
i o, 06I.! 

X - - - - - . .± o, 005 

I!JIOXO - - 0,206 0,063.;t 
380 w CX0,14HTCR ±,0,046 .±,0,063 

(p-p) O, I09.t 0,062.t 0,0835 r 0, 068J: 
X .±,0,0!8 .±,0,020 - - . ,±0, 023 .±,0,0!5 

w o, T75.± 0,064.t o,I2'7± 0, ?It- : o, 08I.t 0,090.± 
!tOO ,±0, 015 .±,0,004 .±,0,006 .;tO,OO ' .±,0,007 .±,0,006 

( n-p) w• 0,04I.± 0,041.± 
.±,0,003 .±,0,003 - - - -

I ·-- -- •· -
0,058;~;. 0,048.± 

X - - - ,±0,0065 - .t0,006 

6JO 0,035.± 0,035.± 
w• .±,O,OCfl .±,0, 007 - -

f 
- -

(n-p) 
------- -

IIPVIME 4 AHVIE: + llpH n51TH qneHax B annpOKCHMHpyiOWeM Bbipa:>KeHHH x 21 x2=4,65 
2 • 2 

.unR -X- nnocKOCTH H X ! X = 0,988 LW51 IV - nnocKOCTH 

* n 3KcTpanonHpoBanacb cpyH KUHI'I log l (W) = ~ a n W 

(3) - Pe3ynbTaT 3KCTpanon51UHH BhlpameHH51 (3). 

(4) - P e3ynbTaT aKCTpanonHUHH BhlpameHHI'I (4). 
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' l 
I 

4Hcno 
Ko s cpcp. 

2 

3 

4 

KoscpcpHuHeHTbi annpOKCHMHpyiOwero pH.r:ta .r:tnSI 

3HeprHSI 
Mss 

147 

2IO 

3IO 

147 

210 

3IO 

I47 

210 

3IO 

-

5,42.;t(),034 -a, 89:tO, 48 

4,63±0,02 -6, a6.;tO, I6 

4, 499±0, 06I -7 '76±0, 034 

5,4!±0,046 -a, 4I.±I,96 

4,59;t0,03 -s,aO.;t0,69 

4,54±0,087 -a,a2.:ti,50 

-
5,4I.;t0,057 -a, 03.:t4, 57 

4,5a;t0,037 -4,97 ;ti, 7a 

4, 54;t0, I09 -a, 4!±3, ea 

pp 

M ya2 - x 2 
11 0 

c, 

-3 '75±I4, 75 

-:-5,36,±3, 42 

+3,96±5, 46 

-
-II, 62.:tffl, 25 

-16, 49±22, I7 

+0,I2 .;t35,7 

c 1 

40,a6.:t446,4 

39' 0 ;t76, 85 

IO, 6 ±9I, 7I 

CneKTpanbH8SI cpyHKUHSI HMeeT S!pKo Bbipa)!(eHHbie ocuHnnSIUHH ( pHC, 2), o.nHaKo, .neTanH ee 

npH .[l8HHOA TQqHOCTH SKCnepHMeHTBnbHbiX .[l8HHbiX OUpe.nenHTb He y .naeTCSI ( UO.[l.[l8eTCSI onpe.ne

n eHHIO He.nocTaToqHo 6onbLIIOe qHcno qneHos pS!.r:ta). B npe.nenax OLIIH6oK Henb3SI cKa3aTb cxo

.r:tH TCSI HnH HeT pS!.r:t <Pypbe Ha OKPY)!(HOCTb I WI =l , ·TaK KBK HaA.neHHbie KoscpcpHuHeHTbi pS!.r:ta 

ysenHqHB8IO TCSI C pOCTOM HX HOMepa, 

AsTopbi 6naro.napHbi H.A. CMopo.r:tHHCKoMy, C.4ynnH, C. H. CoKonoay 3a none3Hbie 

o6cy)!(.r:teHHSI , 
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l.{Hcno 3He pr'HSI 
Ko acj:lcj:l , M as 

147 
3 2!0 

310 
-

147 
00 4 2!0 

3!0 
-

147 

5 2IO 
3IO 

-
147 

6 210 
310 

-

,... ---· 

T a 6 n H u a 4 

Koacj:lcj:lHuH e HTbi annpoKCHMHpyrowe ro pSiaa anSI M"P ( a 2 - x 2J !(:, 
0 

ll 

c c l c2 c3 c4 0 

-. - - - - -
-O,I8,t0,02 I, 99.t0, 03 8,07,t0,20 - -

0,228,tQ027 I,54.t0,04 3, 56,t0, !77 . 

-o, !9.±0,04 2,81.±0,24 14,!.±0,53 -5,46±2,50 -
-0,!8±0,0!8 2,34,t0, 073 8, 09,t0, 20 -3, 60.±0,68 -
o, 217 ±Q028 2,28.tO,I3I 3, 63.t0, !77 -4,05.±0,69 -

-
0,005,±0,06 2,7~±0,24 22,48±1,99 -4, 51±2, 51 - 62, 9±!4, 37 

-0,43± 0,03 2,34±0,07 14,8± 0,71 -3, 5'5±0, 69 -36,3±3,66 
0,052±0,04 2,24±0,131 8, 29± o, 7 4 -3, 82.±0, 69 -18,72.±2,86 

- - - - -
-0,43.±0,03 2, 34.±0, 19 14, 8.±0, 7 I -3' 68.±3 '90 -36,3.±3,66 

O, 5I.;t0, 04 2, 29.;t0, 26 8, 30.;t0,74 l -4,67j:3,65 '-l8 ,7j;2,87 
- -

-
c5 

-
-
--
-

-
o, 56.±!7 ' 39 
2,7j:ll ,7 



0,4 

0,3 

0,2 

0,1 _2 --

o~-----w~o------~~o------3a~o------4~oo------5J~oo------6~oo £ 

PHc. 1. 3aBHCHMOCTb paccTOHHHH OJJ.HOMe30HHoro nomoca oT KpaH cpH3H'lecKoA o6nacTH ~-2k 2 

OT sHeprHH HYKJIOHOB. 1 - X- nnocKOCTb, 2 - W - nnocKOCTb 
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10.0 

5,0 

0 . ·- -- , .. _ 
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P P 
PHC. 2. 3cpcpeKTHBHbii! CK8'IOK H8 p83pe3e .UJH! .lf

11 
B 38BH-

CHMOCTH OT p8CCTOHHHH B.UOnb p83 p e3a . P aCCTOHHHe 

B.UOnb p83pe3a lf3MepHeTCH B nnOCKOCTH lY nongp-

Hb!M yrnoM ¢ • 1 ,2,3- CK8'IOK , H8H,UeHHblH .UnH 
" PP( 2 2 +y, 
,,.11 

8
0 - x ) . q.JH 9HeprHH 147 , ~ !0 , 2 10 Maa , 

cooTBeTCTBeHHo . 4 - CKB 'I O K .nnH AI 1 1 npH 9He p rHH 

2 10 M9B . 
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'{ 

i 

t 
~ 
I 
f 
•' 

?qo I 
I 

60,0 I 
50,0 I 

I 
t 

'-10,0 I • 
( . JO,O I 

20,0 I . 
I 

fO,O I 
·a 

40 ' tJO fltO /50 . . f80 
-10,0 ' 

I ~·---r 
'4 I . 

-20,0 '\ I '-.. 

' / 
-30,0 

,_/ 
-40,0 

-50,0 

-60,0 

-70,0 

80,0 

Puc . 3. 3¢¢eKTHBHbill C KS'IOK nns1 "" M 11• 1, 2 , 3 - C KS'IOK , HallneHHbi ll nnH 

n p H S He prHHX 147 , 210 , 3 10 M s s , C OOTBe T C T BeH HO . 4 - CKS'IOK nnH 

210 M s s . 


