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K Bompocy O S -Bo/lHe B n ‘He -paccesHgu

ITokaaaHo, 4YTO NpA $a30BOM aHaNH3e 7 4He -paccedHHd TpaeKTOpHS
S -BonHbl Ha AnarpaMme ApraHa dAeT NO 4YaCOBOH CTpelike TONbKO NpH
Hua3Kkux aHeprusax (ao ~100 MsBJ}. O6pamaercs BHEMaHHe Ha TO, 4YTO
p pa6ore ®.Bunona u np. genawTcd HenpaBuibHbLle BLIBOALI O MOBEJEHHH
S -BonHbi.

Pa6ora prinoiineHa B Jlaboparopuy smepHuix npo6rem OHHAH.

Coo6uienne O6meqRHERHOro HHCTHTYTA AflepHuX BccnenoBaHmii. Jly6ra 1977

Nichitiu F. et al. Al - 10914
On 8 -Wave in »*He -Scattering

It is shown, that in the phase shift analysis of
7 He -scattering the S -wave shows a clockwise trajectory
in the Argand diagram only in the low energy interval
(up to ~100 MeV). A special attention is given to the
fact that in the paper by F.Binon et al. the incorrect
conclusion about the behaviour of the S -wave has been
drawn.

The investigation has been performed at the
Laboratory of Nuclear Problems, JINR.
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Because of an accumulation of a lot of
experimental data on elastic differential
cross sections and total cross sections for
» 4He scattering, some attempts have been
made for an energy dependent/1.2/ and inde-
pendent phase shift analysis/&4ﬁﬂ Such ana-
lysis is welcome not only due to the physi-
cal information which can be extracted from
model independent conclusions but also for
a better choice and understanding of the
model dependent calculations.

Although different models for pion-nucleus
scattering produce cross sections which are
remarkably similar, they can differ very
strongly in the phase shifts which they
produce.

In ref.’? is shown the behaviour of
the partial waves obtained in the energy
dependent phase shift analysis and of those
produced by the optical model calculations
with the Kisslinger and Laplasian poten-
tials.The most sensitive wave in such compa-
rison turned out to be the 8 wave. This wave
obtained from the energy dependent phase
shift analysis shows a clockwise trajectory
in the Argand diagram only in the low energy
interval (up to ~100 MeV) and a general be-
haviour very similar to that obtained from
the optical model calculations with the
Kisslinger potential.



In a recent work/% an energy independent
phase shift analysis of the »- 4 He scattering
has been carried out with an opposite conclu-
sion for the behaviour of the § wave. The
authors of this work claim a clockwise trajec-
tory up to 260 MeV and intersection of this
trajectory with the imaginary axis in the
Argand diagram around 165 MeV.

They have fitted the experimental data
with the formula:
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where f. is the Coulomb amplitude, d is the

"Bethe phase" and fy is the nuclear amplitude
parametrized as:
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with the parameters obtained from the fit.
The authors of ref.’% have expanded the eq.
(2) in Legendre polynomials using some tedi-
ous algebra in order to obtain the phase
shifts:

1
fN=—k—2(2B +1)-fg-PE(cos€)). (3)

We were able to obtain exactly the same
results for all energies except for the

S wave at 180, 220 and 260 MeV. At these
energies the Refy_,<0 and the Imf,_, >05
and so the corresponding points should - be
in the second quadrant of the Argand plot
(not in the first one as in ref. /% ). The
corrected values of theS phase shift at
these energies should be (8, -90°, where 5y 1is
the value of the § wave published in ref./s/
(with conventional 8220 for Ref 20 ) and
70 should remain the same.
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Fig. 1. The reconstructed differential cross
section for 7~ *He scattering at 220 MeV.
The solid line - with the corrected s wave.

In fig.1 the reconstructed differential
cross section for =~ *Heat 220MeV (using eq. (3)
for nuclear amplitude) is shown. The dashed
line represents the do/dQ calculated with
the value of the S wave taken from table §
of ref/%_ 5,-155°, and the solid line is
the do/d? with corrected value for the s

wave - 8,=-745° A1l other phases were unchan-
ged.



s In' ‘He S wave .
|
'
= 220 |
£ 26(14//-‘ {
t
'
180 I
05 + 90 ]
|- /‘7’
- 7 0260
150./ /////
(]
220

0.25} \\

et

-03 -02 -01

01 02 ReT,

Fig. 2. The Argand plot for the s wave. The
dashed line is the incorrect trajectory /s/
and the solid line is the corrected trajec-
tory.

Figure 2 shows the Argand diagram of the
S wave from =~ *He scattering. The correc-
ted trajectory of this wave (the solid 11ne)
does not intersect the imaginary axis and is
in a good agreement with the general behaviour
of the S wave obtained in our previous ener-
gy dependent phase shift analysis.

From the above it is clear that the conclu-
sion of ref.’/% concerning the "first" indi-
cation to the formation of the A,; inside the

6

4He nucleus

"is most likely a hazard'"and not

only because the trajectory for the S wave
doesn’t intersect the imaginary axis.
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