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Abstract 

In view of the new data on the angular dependence of the triple scattering parameter A the results .on 

the pp -phase shift analysis at 657 \leV are specified. It has been found that the experimental data under 

consideration may be statistically reliably represented by the following set of the real parts of the phase 

shiftsandofthemixingparameters 8(
1
S0 )=-,J2,0 ±. 5,5; 8 ( 3':, J=-58,7 ~ 8,4; 8 ( 3 P

1

) 

=-.34,1+4,:1 ; 8(
8
P )= 19,.3 +3,4 ; <

2 
=-,3,6 ±. 2,8; 8 ( 1 D )=8,7 +4,9; 8 ( 8 F )= 

- 2 - 2 - 2 

- 5,0 :: 1,:J ; 8 ( 
8 

F8 ] = 2,0 +_ 1,9 ; 8 ( 
3 
F, ] = 1,8 ~ 0, 7 ; < 

4 
= -5,4 ~ 1, 4 ; 8 ( 1 G 

4 

) 

= 6,7 + 1, 4 ; 8 ( 
8 

H, ) = 0,4 + 0 7 ( in degrees) and the absorption coefficients r ( 8P I= 
- .. 1 - • 8 0,1,1 

= 0,9.36 ± 0,022 ; r ( D 2 } = 0,678 ~ O,O:J7 ; r ( F
2

, 
8 

I= 0, 795 ± 0,041 averaged over 

The arguments are given in favour of the unambiguity of the obtained set of the phase shi fts. 
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""" 
C y'!eTOM HOBb!X Jl8HHblX 06 Yf'DOBOit 38BUCUMOCTU fl8p8MeTp8 TpOitHOf'O pacceR

A yTO'I H RIOTCR peaynbT8Tbt <j:>aaosoro aHanHaa p p - pacceRHHR npH 657 Mas. 

HallaeHo, 'I TO paccMaTpHaaeMbte 3KcnepHMeHTBDbHbte JlBHHbte MoryT 6btTb C TBTHCTH-

'!eCKH H8Jle>KHO npeacT8aneHbt cneayiOlllUM H86opoM pe8nbH&tx '!8CTel! ¢aaoabtX casH -

roe H f18p8MeTpoa CMeWHB8HHR: 8 ( l S )~32 ,0+5 ,5; 8 ( 3 p )=- 58,7 +8 ,4 ; 
0 - 0 -

8 ( 

3

~ )=-34,1!4,3; 8 ( 
3 ~ )=19,3! 3 ,4; •, =- 3,6!2 ,8; 8 ( ' D, ) :=8,7~,9 ; 

8 < · ~ J~5,0: 1 ,3 ; 8 < 
3
F3 )=2,0:1.9; 8 < ·~ )= 1,8:0 .7; ·~-5.4: 1 ,4 

8 ( 'a, )=6,7~ 1 ,4; 8 ( 
3
H4 )=0,4~0,7 (a rpaaycax) H ycpeaHeHHbtx no 

<j:>HuReHTOB norn o !lleHHR: r ( 
3 P )=0 ,936+0 ,022; r ( 1D )=0,678+0,037; 

012 - 2 -

t ( 

3

F )=Q,7 95+0 ,020. npHa~.dRTCR apryMeHTb l B 110Db3y eaRHCTBeHHOCTH n o oyqew 2 , 3 -

HOf'O H860p 8 ¢830BbiX CJlBHf'OB . 

Koaq,-

H ea8aHo a pRJle p86oT
11

-
41 

6btn nposeneH cj:J830BbtA 8118-'113 pp -p8CCeRHHR npH 3 Hep-

f'HK 660 !V\3a . YrnoB bie 3BBHCHMOCT1t napaMeTpn A npe.acKB3bJBaeMbJe HaHneH H biMH o 

pa60T8X/ l-3/ Ha6op8Mil cj:Ja30BbiX CJlB>JrOB , 31l8'!11 Ten bHO OTOI1'!8IOT CR Jl pyr OT Jl pyr8. 3aaep-

weHHe H3Mepe HHi! n8paMeTp8 A a HH T e pa8n e yrnoa 54°- 126°
151 

noK838no, 'ITO peaynb-

TBThl OllbtTOB ny~w e acero Cornacy~TCH C y r nOBOA 30BHCHMOCTb~ 1 BblqHcneH HOA 110 ¢a30Bbl M 

/3/x/ 
cnauraM peweHJHI, HaA.a. eHHOro a HoBble 3 K cne pHM eHTanbHbJe p.aHHbiE- no3aons:r10T npo-

aecTu .nanbH e flwee Hccne.aosaHu e sToro peweHHH , o lfeM coo6waeTcst a HBCTOHweH: cTBTbe . 

noMHMO Jl8HH blj(, C06p8H H blX B T860HUe 1 p800Tb/
31 

B 8 H8DH3 6bJOH B KD IO '!e Hbl T8K>Ke 

pe3yobT8Tbi H3MepeHHil yrnoaoll 38BHCHMOC TH napaMeTpa A 
151

. TaKIIM o6 p830M , ace r o a 

8 H 8 DH 3e 6biOO 11 C fl 0Db30B8HO 49 3H8 '!eHHi! H86 D IOJl8eMbiX BeOH'Illll. 3 T8 HHcj:JOpM8UHR npeJlCTaB

flRfl8Cb, KBK H a
131

, '-l ep93 KOMrtfl9KCHbl9 cj:J830Bbl 9 CllBH IH, p ca nbll b19 1.{8CTH KO TOp biX onpe

.aenSiflHCb BM9C T9 C nap8M9Tp8MH C M eWHB8HH51 JlnH HH3KHX napUHBnbHbiX BOnH cj:Je H OM9HOno

rH1.f9 CKH I a nnst BbtCOKHX napuHanbHbTX BOnH - no ¢opMynaM O.UHOM930HH O r o o6MeHa. npe.a-

nonaranocb , 1.fTO o6 p aaosaHHe TT -Me30 HOB rtpOHCXO.UHT TOnbKO pe30H8HC H bi M o6 p830M H3 

H8'!8DbH biX Jp - 1 D- H 3 F 
0,1,2 2 ' ·' 

- COC TORHHil PP -cH c T eMbi, npi·PieM C 1.fHT8nOC b , '-ITO 

M930H006p830B8HHe B COC TOSIHHRX ~ 
0,1,2 

'F 
2,3 

H MO>KHO OrtHC8Tb ycpe.O.H9HHbiMH n o 

K03cj:Jcj:JHUHeHT8MH f!Of'O O!lleHHR r( lp } R 
0, 1 ,2 

pacqeTa npHHHManoch HBH6onee sepOHTHOe 

r ( 
3F 

2, J 
1 1 1

•
31

• B Ka'!ecTae HCXOJlHoro aapH8HT8 

/ 3/ 
pew eH He H3 , KOTopoe aaTeM sapbHposanocb c 

BKfll0'19HHeM HOBbiX ciJeHOM9HOnOrHqeCKHX rt8p8M9TpOB . 

B Ta6nHue, a CTon6uax 1-5 , npH.se.aeHbi 3 HB'-leHHH .nel:tcTBHTenbHhiX qacT e A: ¢aaosbiX 

C.UBHTOB BM9CT9 CO 3H8t{9HHSIMH nap8M9TpOB C M9WHB8HIHI H K0 3clJciJ HUT1eHTOB nornOlU9HHSI, KQ-

T O p b!e 6NnH HaA.aeHhi npH nocne.ao saTenbHOM B Kn l0 1.f 9HH H a BHBnHa napaMeTpoa 

'H 3 t
2 

H t 
4 

a TBK>K e peanbH biX qacTel:t. cPaaosbiX c.nsHroa 4 - H s 

COCTORHHlL KaK BH.UHO, T8K09 yaenHT.f9HH9 l.fHCna B8pbHpyeMbiX rt8p8Me1·poa He 

CM9WHBaHHH 

H 31I 
• 

BbJ3biB89T 

CyW9CTB9HHOrO H3M9H9HUH ciJa30BbJX C.UBUIOB H H3KHX napuHanbHbJX BOnH . J-13 rtpHB9.0.9HHbiX B 

Ta6nn:ne 3H8t{9HHA OTHOW9HHSl x >I j( > anR paanH'!H biX aapf!8HTOB p8C'!eTa cnenyeT, 'ITO 

rtpH 8H8nH39 HCOOnb30B8HHbiX 3 KCrtepHM9 H T8nbHbiX .U8HHbiX 0 P P -pacceRHHH a6nH3H 

660 Mas (c BKDIO'!e HHeM HOBbiX 3 H8'!eHHl! n8paMeTpa A ace ,aeJ1CTBHTenbHbl9 t{8CTH 

cj:J830Bb1X CJlBHrOB BOOH C j ~ 4 HY>KHO Y'IHTbtB8Tb cj:JeHOMeHOOOf'H'!eCKH. 3TO H8XOJlHT OT

pa>KEiHHe T8K>Ke H B TOM, 'ITO cj:JeHOMeHonorH'!eCKHe 
3
fl 1 - H 

3
8

6 
- cj:Ja30BbJe CJlBHf'H COB

fl8.0.8lOT B npe.nenax OWH60K C HX 3H81.{9HKRMK, Bblt.{HGneHHbiMH B O.aHOMe30HHOM npH6nH>Ke

HKH. 3TOT ¢aKT, o.aHaKo, spst.a. nH CTOKT nepeoueHHB!aTh. CaMo no ce6A T8Koe conocTasne

HHe <jleHOM9HOnOrK1.f9CKHX H O.OHOOHOHHblX Q:JaaOBbiX C.D.BHrOB CKOpee SIBnReTCR np06HbiM 1 

xl 131 141 
AHanor HaA.aeHHoro a peweHHSI 6hm nonyq eH TBK>Ke a 



TAI3Jll1UA 

-3Haqe HHH pean bHbiX l.f BC TeR cpaaOBhiX cns nroa (a rpa.aycax) n K 03Qxtmw-teHTOB 

nornoweHHH nns:~ pa 311 H"--H Oro 1Htcna sapbHpyeMhiX napaMeTpos • B CKo6Kax yxaaaHbi 
3H8l!eHH51 ¢830Bb1X C.QB:-IrOB , BbJ lHfCil e HHbJ e B O.llHOMe30HHOM 110H6 

1 2 .J 4 5 6 

)(2 40,7 35,4 J0,5 29,7 28,1 24,4 

8 ( 15
0 

J -29, 9;t3 ,4 -.JJ,5;t4,1 -J2,0;t5,5 - J2 , 1;t6,1 - Jl,O;t6,2 - Jl' 9:t ll '1 

8(3P J -5.3,5:!;8,6 -62,8:!;7 ,4 
0 

-58,7;t8,4 -58 ,.J;t8,4 -56,9:!;8,6 -46,0;t18,0 

8('~ ) -J8,1:t.J,4 -.J6,6;t2,7 -J4,1;t4,J -J5,0;t4,4 -J4,7;t4,J -J5,8:t 5,7 

8 ('~ ) 16,6:!;1,2 16,8±1,4 19,)+),4 19,0;tJ,J 19,0;tJ,J 18,);!: J,J 

( 2 - 2,J:t1,7 - 1,9;t1,8 - J ,6:t2 ,8· - 3,8;!:2,8 - ),9:!;2,9 · - 2,8:!: 4,6 

8 r'D
2
J 11 ,4;!:2 ,J 10,0;t2,4 8,7;t4,9 8,0;t6,2 8,5;t6,2 7 ,5:!: 6,9 

8(
3
F

2 
> - 4,4;!:1,6 - 5,0;!:1,6 - 5,0:t1,J - 5,4:t1,5 - 6,2;!:1,7 - J,6:t 2,4 

8 ( 3F J o ,5;t1,J 1,6;t1,5 2,0;t1,9 2,8;!:2,6 2,7;!:2,6 1,6:t5,J 
3 

8( 3~ J 1,7;!:0,6 1,J:t0,6 1 18;t0 17 1 18;t0 17 1,6;!:0,7 2,J;t0,9 

£. (-2,811 ) (-2,811 ) - 5,4:!;1,4 - 5,6:t1,J - 5,4;t1,4 - 5,7:t1,7 

8( 1G
4

) 7 '9:!;0 '7 8,2;t0,7 6,7:!;1,4 6,0;t2,0 6,):!:2,0 5,9:!:2 ,1 

8( 
3
H ) 
• c 1,291 ) 0,1:!;0,6 0,4:!;0,7 O,J:t0,7 o,6:t0,8 0,2±0,9 

8 (
3
H J • (-2,670 ) (-2,670 ) (-2,670 ) - 1,8;!:1,) - 2,0;t1,J (-2,670 ) 

8 r'n. > c 0,621 ) c 0,621 ) c 0,621 ) c 0,621 ) 1,0:!;0,4 ( 0,621 ) 

' ('~.1,2) 0,9J7:t 0,929:!; 0,9J6:t 0,9J6:t 0,945:!; r( 3~) o:0 1 79:!;0,11 

:!;0' 022 ;t0,024 :t0,022 :!;0,022 ;t0,02) 
rr'-';! =1,10;t0,Jl 

r( 
3
P

2
) =0 1 90;t0 11? 

r( 
1
D2) 

0,672± o,686:t 0,678;!: 0,675:!: 0 ,678!_ r(' D2 ) =0,66;t0 1~ 
;t0,0)7 ;t0,0)6 :t0 10)7 ±o,oJ7 ;tO,OJ8 

r( 'F2,3) 0,792± 0,797± 0,7g5:t 0,797± 0,787;t r( 
3J';! =0 1 89:!;0 10) 

;t0,022 :t0,022 ;t0,020 ;t0,02l ;t0,022 r( 3~) =0 167:!;0,1: 

)(2/ ; l , lJ 1,01 0,90 0,90 0,88 0,80 

4 

\IOCKOJibKY npH cj:l830BOM aH81! H3e , no-BifllHMOMy, He06XO.l1HMO H8pH.l1Y C O.llHOflHOHHbiM o6-

(J - q8CTHUbl/ H CK8fl51pHbiMH OHOH-

MeHOM Y'HtTb!BBTb TBK>Ke o6MeH aeKTOpH biMH: I w 

Hbi MH CHCT8M8MH . 

DnH nposepKH ycToil•weoCTH Hail.aeHHoro peweHHH HapH.llY c eapbHposaHHeM .aeilcT

BHTellbHbiX yaCTeH qJa30BbiX C.llBHrOB npOH3BO.l1H110Cb p83.lle11bHOe B8pbHpOB8HHe K03cj:lcj:lHUII-

eHTOB nornoweHHH B 3 P -, 3P - , 'P - , 1 D -
3
F- 11 

3

F - coc T oHHHHX , 3 T oT 
0 l 2 1 2 3 

sapHBHT pacYeTa npHse.neH s nocne.nHeM cTon6ue T86nHuw. B11.nHo, YTO B 3TOM c nyyae 

3Ha YeHHH .aei<CTBHTe llbHblX Y8CTeii cj:le H o M e HOJIOrHYeCKHX tlJ830BblX C.llBHrOB H K03tlJtlJHUHeH-

TOB nornow.eHHR a upenenax ow116oK coananaiOT c HX a Hal.J.eHIHIMH a npe.abt.llYWHX aapnaHTax 

pacYeTa, O.llHBKO OWH6KH scex napaMeTpOB paCTyT. no3TOMY H8 .l18 H HOM 3Tane, KOr.l18 B 

aHanHae Hcnonb3yJOTC~ nuw b nonHbie ce YeHH~ HeynpyrHx npoueccos, a He 6onee ,aeTanb

HaSI nH¢opM B UIHI o6 3THX npoueccax, Ka>KeTCSI Heonpaa.aaHHbJM aae.aeHHe 6onbworo lJHCna 

sapbapyeMblX napaMeTpos nn51 Taro , YT06bi y<.teCTb no- oT.aenbHOCTH norno w e HHe a 

3 P 3P ~ , a TBK>Ke 3 F ~ H 
3 F - cocTOSIHHSIX . 

Jp • 
0 

1 2 2 J 

E biil BbinonHeH T BK>Ke pac Y eT, a KOTOpOM, noMHM O .a.ei:\cTBHTBflbH btX qacTe i% ¢aaoBbiX 

C.llB HrOB BOJIH C j -:. 4 B8pbHpOB81!HCb K03cj:lcj:lHUHeHTbl nornou.teHIIH B 'So· , JpO . 

3
p

1 

• 3p . 1D • 3 F . , 3F . H 3 F - cocToHHIIHX. TaKoll no.axo.n ceo6o.neH 

2 2 2 J 4 

OT npe.anono>KeHIIli 0 pe30H8HCHOli np11p0.11e npoueCCOB o6pa30B8H IIII Me30HOB. npH 3TOM B 

K8YeCTBe HHcj:lOpM8UIIII 0 HeynpyrHX npoueCC8X I!Cn01!b30B81!0Cb JIHWb cy MMBpHOe 3HBYeHHe 

rr 0 - Me30HOB . B cnyqae 3 Toro aapH8HTB pactteTa + 
" " nonHwx ceYeHHa o6paaoeaHHR 

cpe.llHII e 3HaYeHHII .aei\CTBHTellbHblX Y8,;Tell cj:la30BblX C.llBIIrOB H3Me HII1!11Cb He3H8YI!Te11bHO, 

XOTH OWH6KH lfX CHflbHO B03p0C11H . 3HaqeHHSl K03c\J4lHUH€HTOB nornOWBHHSl npH 3TOM coc-

r('I;J = 0,94:;0,44; r( 3P) = 0,70+0,22; 
0 -T8Bll1111: r (1 S

0
) = 0,95:;0,56; 

r( 3F) = 0,89+0,17; r( 
3 
F)= 0,77 +0,15; 

2 - , -0,73:;0,30; r( 3p ) = 
2 

1,00:;0, 14; r(
1
D

2
) 

0,92:;0,06. 0THoweHHe x 2 I x2 OK8381!0Cb paBH biM 0,83. 
r ( 3p )= 

4 

Boo6we roeopH, ecnH 6bi oKa3anocb , YTO r(
1 

S )<1 H 

! 
r( F

4 
) < 1, TO 3 TO He npOTH-

0 

BOpeYHJIO 6bl pe30H8HCHOH MO.llellll, noCKOJibKY B o6WeM CllyYae HeT C TpOrii X 3Bn p eTOB .!11111 

o6pa30B8HHH Me30HOB c D- H F· p a3neTOM . 

.Iln5t abiSlcHeHHSl aonpoca o T OM , He cywec -rsyeT 11H .npyroe peweHHe c HH3KHM a H a -

yeHneM )( 
2

, OTJIH'IHOe OT H8i\.ll eH·HorO B/
3/, 6bl110 npe.nnpHHIITO IICC1!e.llOB8HHe H8116011ee 

sepOHTHbiX peweHHli, nonyYeHHblX B .n pyriiX pa60T8X . 0KB38110Ch , 'ITO eCJIH BKJIIOYHTb B 8 H a -

1!H3 pe3y11bTBTbl H3MepeHIIil napaM e TpOB R 11 A 11 11Cnonb30B8Tb cj:la30BbJe c.na11rH pa-

60Tb/ l / B K8Y€CTB€ H8tt811bHbi X 3H8 tte HHf:t , TO 3TOT H860p cj:Ja30BblX C.O.BHrOB CXO.D.HTCSI K 

peweHIIIO I, nonyYe HH OMY / 31 K 3 T OMY >Ke p e w e HIIIO cxo.niiTCII 11 p eweHH e I pa60T b/

21
, 

A H npe.anono>KKTh1 ttTO Hapst.ay c 
€C11H BK/110 \{HT b B 8H811H3 .ll8HHbie 0 napaMeTpe 

'P - 'v 
0 ,1,2 H 2 

,F -
2, J 

- COCTOSI HHSIMii B o6p830B8HH9 M930HOB .D,SJOT BKfl8.U T8K>K9 H 
/4/ 

COCTOHHIIH. \.{TO >Ke K8C8eTCH pew e HIIli 2,3 II 4, H8l\.lleHHb!X B , TO 11 3 HIIX p eweHHH 2 
11 

5 



3 CXOJlSITCSI K peweH HIO I pa60Tb/
31 

a pewe1111e 4 MO)I(HO OT6pOCI!Tb Ha TOM OCHOBaHI!H, 

t{TQ npH BKnf01.f9HHI{ B 8H8nH3 peaynbT8TOB H3MepeHHfl nap8M€Tp8 A COOTB9TCTBYiOWee 

BMY 3H8tt9HH9 . )( 2 OK83biB89TC H 60nbW e , 1.f€M 3 Y 2 • 

TaKHM o6paaoM, a npe.anono>Ke HH.H, "'TO o6paaoaaHue 11 - Me30HOB npoucxo.nHT TOnb-
' 1 3 • 

xo B pe3oHaHCHbi X ne pexoJlax 113 P - D - H F - cocTO!IHIIil , c y wec TBYIOllllle JlaH-o, I, 2 2 2,.! 

Hble 06 ynpyrOM p P - pacceSIHHH B6nH31! 660 M 3B MO)I(HO CTaTIICTH4eCKH HaJle)I(HO Onll-

caTb nocpeJlCTBOM 
150 -

3
P -

3
P 3p-

1
D -

3
F 3F-

3
F 

0 1 1 1 2 1 3 • ., 

1 G - 11 
31I - <j:>a30Bb!X CJlBIIf'OB 11 napaMeTpOB CMeWI!BaHI!ll <

2 
11 <

4 
• On11caH11e 

4 4 3 
Me30Hoo6pa3osaHIIll B ' P - 11 F1 3 0,1 , 2 , 

- COC T O HHH SIX llpH rtOMOUJ.H ycpe.nH9HHbiX 11 0 

KoacfJCf:muueHTOB norn otueHHH, no-aH.D.HMOMY, ue ucKa.>KaeT aaMeTH biM o6paaoM .a.eHC T BH T enb

HbiX "'BCTe A cf:>aaoBbiX caauroa . 

YrnoBbi e aaBii C HMOC TH Ha6nro.aaeMbiX aenH'·HIH, B bi1·111CneHHbJe no yTO t~HeHHOMY H a6opy 

<j:>a30BbiX CLlBIIf'OB, npiiBeJleHHOMY B TpeTbe M CTon6ue Ta6n11Ubl ( H8411Hall C 3TOf'O CTOn6ua , 

K8K BH.n Ho, OTHOW9HH9 )( :J j X1 MBn O H3M€ HH9TC SI npH .D.8nbH€A:WeM yaeni.P·I9HHH l.fHCna 

BapbllpyeMbiX napaMeTpOB ) , noKa3aHbl Ha pHC. I II 2 BMeCTe C COOTBeTC TBYIOlllHMII 3KCnepH -

M9HT8nhHbiMH 3H8 '-1 9 HHSlMH Yrn b a bte 38B HCH:M OC TH Ha6nJO.naeMbtX a en HttHH 6bt nH Bbt ttHcneubr 

TBK>Ke H n o napaM e TpaM, npHae.neHH bJM a c T on6u e 6 Ta6nHUhi . ilnst acex Ha6niO.naeMbiX ae-

J1H''-IH:H 1 3 8 HCKJliOtteHHeM K0 3cj:lcf-·HUH e HT8 CO~fHOBOA K OppenstUHH CKP , 3 TH yrnoawe aaaMcH -

MOCTH OK838J1HCb 6J1H3KH' K paCC'-I H' T 8HHbiM 00 ,0.8HH bi M CTOJ1 6U8 3-. 

Ha OC H OB8H HH BbiWe~t3J1Q)f(eHHOr'O M O}f{ HO c ,n e J1 8Tb Bb!BOil 0 T OM 1 Y:TO B H8CTOS1Wee a pe

Mil s6nll311 660 M3B IIMeeTcSI niiWb OJlHO ycToi!4HBOe pewe HHe , cTaTHCTH4eCKH yJloBne,.sopu

TenbH O cornacyiDweecst c HMeiOwe Acst HH¢opMauH e A: o p p -paccestHHH , K O T opast , a o6weM , 

,OOC T8TO'-IH8 TOJlbK O LinSI T Or'O , 1.fT06bt OUeHHTb 3H81.fe HHSI p e aJlbHbiX Y:8CTe H: cfJ830BblX C,OBHI"'OB 
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AaTopbr 6naroJlapHbl VI.H . C11n11Hy 11 C.H . Coxonosy 3a p!!Jl none3Hb!X 3aMeqaHHii. 
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