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•. 

'Ihe results of the measurements of the angular dependence of the 

(1 (0) asymmetry of elastic p p- scattering at 635 MeV in the angle 

region from 2&
0
-90° ( c,m.s,) are reported, Here, according to/ 1/ the 

asymmetry d ( fl is the analysing power of hydrogen on a completely 

polarized bea.m. 'Ihe major part of measurements has been performed to 

an accuracy of ( 2- 3)" which is about three times higher than that of 

ret/
2
/. 

The more complete results of asymmetry measurements than those 

obtained earlier in ref/
2

/ are necessary to check the polarization-asym

metry equality arising from the requirement of the time invnriance of 

strong interactions. Besides, the measurements of elastic scattering pa

rameters of higher accuracy are always desirable for further improve

ment of the phase shift analysis results. 

The experiment was aimed at the determination of the t ( 0 ) 

uzhnuthal asymmetry arising in elastic p p - scattering at an angle 0 

of the beam of known polarization. The experimental arrangement and 

geometry are similar to those of an earlier experimen/ 3 / • 'The angular 

resolution was + 1°15', 

The values of r •xp( () l obtained directly from the experiment are 

given in 'Table 1, The errors given in the Ta.ble are summed values of 

absolute statistic errors, 

The study of the possible contribution of false asymmetries to 

t •xo ( 0 l due to inaccurate experi111ental geolnetry, the proton energy 

spread in the beam, etc. has shown that 

a) asymmetry due to the non-uniform proton density across the 

beam is smaller than 0,0015; 

b) the effect of the scDttered magnetic field of the accelerator 

along the particle track causes t!1e asymmetry not larger than 0.001; 
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c) asymmetry arising due to the presence of the proton energy 

spectrum in the i.ncident beam and the energy dependence of 

tering polarization is smaller than 0,0020. 

P p- scat-

Miking use of the beam polarization P beam • 0,425 + 0.013 found in 

ref/ 3 /, we obtain the (1 (6) asymmetry of elastic p p ~scattering related 

to the completely polarized beam (See column 3 of Table 1). The errors 

presented for d (6) 

mination of our beam. 

do not include the error of the polarization deter-

The value (i ( 6 ) should coincide with polarization in p p- scatteing, 

if one considers that T - invariance is not violated in strong interactions. 

The comparison of our results with those available in the literature 

for 596-725 MeJ 
2

•
4

•
5

/ show that the energy dependence of polarization 

in elastic pp- scattering appears to be more obvious in the region of 

650- 700 MeV. 

Using the obtained results and data on u(6); 0{6); R(6); Cnn(6); 

c k P ( 90°) and A (6) / 
5

•
6

/ the phase shifts of p p -scattering were im

proved which had been obtained in ref/ 
2

/ • Calculations have shown that 

the improved phase shift values vary insignificantly, whereas the errors 

of the basic phase shifts in 
1 

so-, 
8

Po.1, 2 -states are decreased 2-3 

times, perhaps, due to the use of the more accurate dat& on polarization. 

FUrther a search was made for now solutions beginning from the 

random initial values of phase shifts, This search was necessary each 

time/ 
7t· if new and sufficently large experimental material was under ana

lysis, The search was made with f max • 4 and f max • 5, Meson production 

was taken into account in the 
8 

P 0 • 1 • 2 , 
1

ll 2 - and 8
F 2 • 8 -states. Three 

solutions were obtained with x~ 71; 79, 87 with e max. 5 ( x 2 
• 79 )-

and two solutions with X 2 
• 83, 95 with f max • 4 ? • 80) in the 

intervals )(2 ~ )( 2 .$ I. 3 ~ · One of the solutions obtained with f max • 5 coin

cide· with the earlier known solution of ref/ 
2

/ . The remainhg phase shift 

sets dre similar, in general, with those obtained earlier/ 
2

•8 / (See Table 2). 

Thus, no evidences has been found for the existence of a single phase 

shift set in the dnalysed energy region. 

The authors wish to express their gratitude to Prof. V.P.Dzhelepov, 

Prof, L,I,Lapidus and Prof, Yu.M,Kazarinov for helpful discussions, 
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Table 2 

Table 1 'I I I fmax=S ,)(2=79 fmaxa4, )(2=80 

States 
)( 2 •71 )( 2 m79 )( 2=87 )( 2 =83 )(2•95 

o~s o~.. • ..... .x 1\'••P a<o>"' L\a<o> I 
1

So -13o2+ 3.0 ~~-26.1+ 4.4 -21.1+ 3.1~! -17.8+ 3.9 -28a3+ 7.0 
- - - I - -

12.0 27.6 I 0.202,;!:, o.OIC i 0.475,;!:, 0.024 alb -23.1,;!:, 4.7 !-41.3,;!:, 7.5 -27.3,;!:, 5.4' -12.2,;!:, 4.4 -47.3,;!:,I7.9 

14.0 32.2 I 0.2I2 ,;!:, 0.009 l 0.499 ,;!:, 0.021 a PI -26 .5,;!:, 3.9 i -40. 7,;!:, 6.5 -25 o 3,;!:, 4 • I i -19 .O,:t 4. 7 -44 .6,:tii .9 

15.0 : 34.4 j 0.2II .:t O.OIO I 0.496 .:t 0.024 aP2 33.3.;t 1.3 : 19.5.:t 2.4 38.7,:t 1.6 37.7,:t 4.7; I9.3.:t 3.2 

16.0 · 36.7 1 0.222 + o.ooa I o.522 + o.OI9 10
2 16.3+ 2.0 II.2+ 2.3 s. 7+ 2.1 - 1.3+ 4. 7 

1 
n.5+ 2.9 - I - - - - - -

17.0 38.9 0.222 + 0.008 0.522 + OoOI9 1 2 Oo4+ 1.7 - 1.8+ 2.1 1.3+ 2.0 1 - l.J++ lf.5 '- 2.0+ 3.2 - - - - -' - -a . 
Is.o 41.2 0.220 + o.oo6 o.518 + o.OI4 r 2 - I. 7+ I.o - 7.8+ 2.6 -2.4+ 1.t1 • - o.9+ 2.1 ·- 3.9+ 2.6 - - - - - - \-

I9.0 43.4 0.217 .;t 0.006 0.51! .;t O.OI4 
8

F8 3.0,:t 1.9 - 3.4,:t 1.6 4.2,:t 1.9 3.3,:t 2.0 :_ I.O,:t 2.9 

19.5 lfll.5 0.218 + 0.008 0.513 + 0.016 ar. 5.3+ 1.4 1.0+ 1.3 2.5+ 1,8 fJ.8+ 0.9 3.2+ 1.4 
- J - - - - - -

20.0 45.6 0.216 + 0.006 ' 0.508 + 0.014 
1
c. 7.6+ 0.7 4.6+ 0.9 5.5+ 1.0. 7.4+ 1.3 5.9+ 1.1 

- I - - - - - -

20.5 lf6.7 0.2IJ.!. 0.006 0.501 .:t 0.0!4 '• - 2.0,:t 1.1 - 3.2,:t 1.3 -2.3,;!:, 1.2 · 

21.0 47.8 0.206,;!:, 0.004 0.485 .:t 0.009 
8
H• - 3.2,;!:, 0.9 1.0.:t 1.0 -3.1.:t 0.8: 

21.5 lf9.0 0.205 .:t. 0.008 0.482 .:t. 0.016 aHa - 2.1,:t 1.4 - 3.1,:t 1.1 -l.8.:t. 1.4: 

22.0 50.1 0.209.;!;. 0.006 0.492 .:t. 0.014 8
116 - 2.8.:t 0.9 1.5,:t 0.5 -3.4z. 0.9: 

22.5 S1.2 0.209 + 0.006 O.lf92 + 0.014 ------
- - Imaginary parts of phase shifts 

2J.O 52.3 0.205,;!:, 0.006 0.462 .:t 0.014 ap
0 

_ 
9

•4+ 7•
6 7•7+14 .5 

24.0 54.5 0.189 .:t 0.006 0.445 .:t 0.014 lpl 2.8+ 0.6 i 2.5+ 0.8 5.3+ 0.9 - 4.8: 3.4 9.7:13.6 
8p - - - - -

25.0 56.6 0.178 ,;!:, 0.006 0.419 .!. 0.014 2 i IJ.5+ 3.9 -0.6+ 4.6 

26.0 58.8 0.169.!. 0.007 0 •455 .!. 0 •016 ~2 13.4.:t 3.1 10.9+ 5.3 - 0.6+ 1.8 24.9: 2.8 11.8+ 5.8 

26.9 60.8 0.168 ,!. 0.006 0.395 .:t 0.014 l aF
2 

- - 3.3: 2.8 I 4.0: 3.3 

2B.o 63.1 , o.n2 .:t o.orc o.ti05 .:t o.o2r 
8 2 1 0 3 2 2 0 5 ') 9 0 3 · 4 4-

2 1 5 0
-

2 7 j Fa • ..!. • • .:!:. • v • .:!:. • • .! • • .! • 
J2.l 7i.B 0.126 ~ 0.006 0.296 .!. 0.014 

: . .5.9 79.9 C.077 r 0.007 O.lCI + 0.016 
• - , . " • T, - . I T'he soluti?ns h~ve been found without taking into account ex eri-

1f(.0 7 89.7 c.005 .:t v.L'04 v.O.L<! ~ 0.009 mental data on melasttc processes. P 
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