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Previously the phase-shift analysis at 400 MeV was performed in refJlf. 
Three sets of phase-shifts with equa 1 probability of X 2 criterion were 

obtained. The phase-shift analysis was carried out at f -4, I.e. bcg,inning from 
maz 

the orbital momenta f • 5, the scattering amplitude was taken in one pion exchange 

approximation. It was assumed, that the pion production exists only in initial 

P , D and F - states with lsotopical spin equal to unity a nd Is characte rised 

with the mean coefficient of absorbtioJ
2

/ for a given statex). 

Later, the data for the polarizatio n and triple-scattering parameters used 

in ref/1/, were specified and published iJ3f This made it possibl e t o p e r-

form the specified phase-shift analysis whose results are given below. 

The use of more accurate data of the polarization and triple -scattering 

parameters resulted In the fact that two phase-shift sets became e qual and the 

errors of phase-shifts slightly decreased. 

Two remaining phase-shift sets a re given in T able 1. Both sets have 

an imaginary part only at phase-shift 1 o2 - wave. The imaginary parts of 
3p and 

3
F phase-shifts are very small a nd cannot improve the fit of expe rimental d ata. 

The used experimental data a r e shown in Table 2. 

The angular dependences of exp e rimental qttantiiies were calculated on 

the basis of two remaining phas e-shift sets and a r e shown in Figs. 1 - 10. 

It i s seen from the fig ures, tha t it is n ecessary t o perform a t l east one 

np -triple scattering experime nt in order to exclude one of the two rema ining 

sets at 400 MeV. The pla nning of such an experiment and the determination 

t . . ·J1 3 / 1 th t of the optimal angle for the measuremen 1s g1ven 1 • It fol ows a unde r 

the existing conditions it i s most effective to measure the triple-scattering 

parameters D and A a t angles 60° and 55° (c .m.s .) , respectivel y . pn pn 

x) 
The imaginary parts of phase-shifts P and F waves in this case 

are eaual. 
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In conclusion the authors express their deep gratitude to E. Dudova, 

J. Fingerova, T.D. Timofeyeva and N.V. Volczkova for help in the work. 

Table 1 

The phase-shifts in degress (the Stapp representation / 14/ ) 

t2 

l s 0 

"s, 
3p 

0 

'P, 
3~ 

3p2 

•, 
3n, 

'D2 

Jo2 
3o3 

( 2 

3F 2 

LF, 
3 F 

3 

3 F 

• 
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3 

3G3 

IG. 

3 G
4 

3 G5 

t D 
2 

)(2 

___x.:_ 
X2 

1 - st set 

lf' + JiBe 
2 - nd set 

If± M 0 

real parts of phase-shifts 

o, 'J78 
-13,46 
3,42 

-13,50 
-48.43 
-33 . 80 
18. 20 
4.79 

-29.66 
12 .81 
12.44 

- 1.79 
- 1.II 

I. 77 
- 3.59 
- 2.55 

3.68 
7.70 
0.66 
2.21 
3.90 

- 2.81 

0,009 
1,78 
3,68 
1,91 
2.15 
0.81 
0.50 
2.97 
2.74 
0.52 
2.96 
1.59 
0,69 
0.57 
1.30 
0.43 
0.27 
0.88 
1.77 
0.28 
0. 88 
2.18 

0, 091 
-12,27 
29,02 

-15,13 
-37,48 
-33.30 
18.30 

-20. 10 
20.97 
12.93 
1.66 
7.02 

- 1.28 
1.78 

- 3.60 
- 2.37 

3.70 
3.16 

- 4.38 
2. 27 
5.27 

- 3.32 

imaginary part of phase-shifts 

3.69 

79. 20 

0.90 

0.94 3.14 

4 

82.14 

0.93 

0,009 
1,65 
6,17 
1,99 
8.00 
0. 83 
0.53 
7. 05 
3.54 
0,48 
4.18 
2. 17 
0.68 
0.55 
1.30 
0.45 
0.28 
1.59 
2.52 
0.29 
1.31 
2.13 

0,93 

The e xperiment. 
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---

" pp 

p 
pp 

D 
pp 

R 
PP 

A 
pp 

A' 
PP 

cPP 
nn 

c .. 
mf 

t 

" PP 

u 
np 

p 
np 

t 

" np 

1. IO .M. Ka3apHHOB1 B.C. Kt 
IO.M. Ka3apHHOB, B.C. Kt 

2. N. Hoshizaki, s. Machi 

3. R. Roth, E. Engels, S,1 
Phys, Rev., 140, B 15 

4. D. Harting, J.R. Holt, L. 
LR. Holt, J.C. Kluyver, 
R.B. Sutton, T.H. Field 
Phys. Rev., 21, 783 ( : 

5 . J .A. Kane, R.A. Stal 
~ 1694 (1954) • 

6. J.A. Kane, R.A. Stall"' 
..!. 9 (1956). 

7. E. Engels, Jr. 'I'. Bow. 
Phys . Rev., 12 9 , 11 



itude to E, Dudova, 

~lp ln the work. 

ation / 14/ ) 

rrl set 
t;8" 

I4 

93 

0,009 
I,65 
6,I7 
I,99 
8.00 
0.83 
0.53 
7.05 
3.54 
0,48 
4.I8 
2.17 
0.68 
0.55 
1.30 
0.45 
0.28 
1.59 
2.52 
0.29 
I.3I 
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Table 2 

The experimental data, used ln phase-shift analysis 

Measured Actual experl-
Number of points Ref. 

quantity mental energy 

q 380, 437 34 /4/ 
pp 

p 4I5, pp 430 I4 /3,5/ 

D 4I5, pp 430 8 /3,6/ 

R 430 7 /3/ 
PP 

A 430 7 /3/ 
pp 

A' 430 7 /3/ 
PP 

cPP 380, 400 3 /7,8/ 

c•• mf 400 2 /8/ 
I 4IO I /9/ q 

PP 

q 400 I9 /IO/ 
np 

p 350 9 !III 
np 

q I 4I O I /I2/ 
np 
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